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MIPEJNUC/IOBUE

Knura cocrout riagHsiM 06pa3oM H3 3axay, pensaaraBuUinXCs B BEYep-
Helt MaremaTnuecko#t wxoae npan MIY, yuamnmcs ¢usuko-MaTeMaTnueckoH
wxoan Ne 2 r. MoCKEM M CayluareasM COeuuaibHOro CeMuHapa s
yuntenelt r. MOCKBH 10 PEIUEHHUI0 YCJHOKHEHHBIX 8ajay [0 MATEMaTHKE,
PYKOBOIMMOTO aBTOPOM B TEYEHHE PALA JET.

B xHHry BxmOueHH HEKOTOpHIE 33Jaud MaTeMaTH4ECKMX OJUMIHAN
BCEX YPOBHEH — OT BHYTPHIUKOJBHHEX HO MEXIYHaPOIHBLIX.

B cGopHuke npusemensl Takxke HaubOJIee MHTEDECHBIE 3amaud, NpPeEi-
NaraBIIMeCs Ha BCTYNMTEJBHEIX 3K3aMEHaX B Te By3bl, KOTOPHE NpexbsB-
JSIOT NMOBHIUIEHHKE TPeGOBaHUA N0 MaTeMaTHKe,

ITocoBue oxsaTusaer Bce pa3xetst Kypca «Asarebpa M 3ieMeHTapHHE
PyHKIUU>.

Maparpadu 2 (Hemumocts, Cpaenenns) n 12 (Komniexkcuue uncia)
cHabweHbl KpaTkumu Teopetuueckumu cBexeHuamu. Ilocieanee BrI3BaHO
‘TeM, 4T0 «CpaBHeHHS> M3JMAralOTCA B IIKOJAAX JHIUb HA (DaKyJIbTaTHBHBIX
MM BHEKJIACCHHIX BaHATHAX, 4 «TpuroHomerpuueckad opMa KOMINJIEKC-
HOro uucia» (N0 MHEHKIO aBTOPA) M3/0KEHA B CTaOWJbHEIX yueOHHKAX
HEYJIayHO,

B «Hure npuBegeHH pEIEHHS BCEX 8agdy. B OTAEJBHEX Cayuadnx,
KOTZA 3ajaya JOMYCKAEeT CYUIECTBEHHO DA3MMUHLIE MOZXOLH K DEUIEHHIO,
NPUBEAEHH [Ba PELUEHH#, a HECKOJbKO 8373y peleHH Tpem#A crnocobaMu.

U. X. Cusawuncrui






SANAYH

§ 1. Hensie uncna

* 1. Hatttm xBysHauHOe uMC/IO, paBHOE CYMME KBajgpaTa YMCAA €HHUIL
W YKCJA [AEeCATKOS,

2. JloxasaTh, YTO A JOGOrO HAaTypaJbHOrO M Hallgercd Takoe Hary-
paabHOE X, uTO uKca0 nx -1 cocraBHoe,

»3. Yncno sBasercs MOJHBIM KBagpaTtoM M OKaHumBaerca Ha D. JLoxa-
8aTh, YTO €ro TPeThs cnpaBa nudpa veTHas.

*4. JlokasaTh, 4T0 n0pH Jo60M HATypaJbHOM R==2 uyucria BHAA
92" 1 1 oxaHumBawTCa nudpoit 7.

*5. Halttn TpexsHaunoe uuciao, Kotopoe B %/3 pasa GoJabwe npous-
BeneHud akTopuaoB ero undp,

+ 6. Hatttu uvernpexsHauyHOE uucJI0, SBJSIOLICECS TOUHBIM KBAaIPATOM,
y kortoporo umdpa ThICAY OxuHakoBa € uuadpod gecatkos, a umdpa
COTEH Ha exgunuuy OoJbiIE NUPPH EaMHHULL

s7. Hatiru uernpex3nayHoe uucaI0, Npexcraniasiomee COG0H TOYHHIA
KBaapaT, npuyem nepsad uMdpa B HEM OXMHAKOBA CO BTOPOM, a TpeThH —
C 4eTBepToi,

»8. Ilycts A, B, C— Tpu HaTypa/JsHREIX UKC/I3, 3anUCaHHHIX MO JecH-
TAYHOM! cucreMe; A — exauHMiamH, YACIO KOTOPBIX 2m, B — eanHuaMH,
Yuca0 XoTOpHX m -}-1, C— mecrepxamy, YUCAO KOTOpmX . JlokasaTs,
910 yucao A B -4 C -8 — Tounnit kBagpar.

* 9. Nloxa3arh, YT0 Ji0G0OE YETHOE YMCJIO, HE KPATHOE yerhipeM, Hesibasl
NPEACTABATL B BHIAE PA3HOCTH KBAaZPATOR ABYX IEJBIX YHCEL

*10. Ha#itu Tpex3sHauHOe umcj0, ZaNMCaHHOE B JecATHYHON cucreme
B Buae abe, paBHOE noaycymme uuces bca W cab, takxe B gecATHYHOH
8anuCcy.

11, Jlokasath, ut0 ecau ¢yuxuus y=—ax®-}-bx-+¢ npu Bcex
UEJHX X NpPUHAMAET LEJAHE 3HaueHus, 10 28, a-b u ¢ —uejne Yucia.
O6partno, ecm 2a, a-+b u ¢— uenne, 10 dyHKuna y=—ax®-}-bx-}-¢
NpH BCEX LEJBX X NMPUHUMAET LEJble 2HaueHHs.

+12, Tlycts p —nmnpocroe uucno. Jloxasath, urto 8p*-} 1 — npocroe
YACTO JaMiub NpH p==3. )

~13. Jlokasars, 4TO npH JoGOM HaTypaJbHOM 2 uucaa 21n--4 u
14n-}- 3 BasaumHO mpoOCTHE,

¢ 14. Yernaa cCTeneHb HEKOTOPOro 4YHC/IA paBHa YETHPEXSHAUHOMY
yhcry, neppas uugpa Koroporo 3, a nocrexHas 5, Haittw 910 uMCHO.
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*15, Ha#ttu uermpexsnauxoe yuc/o, MNOCAEIHHE TPU HUPPH KOTOPOTrO
COCTaBJSIOT apU(METHUECKYIO NPOTPECCHo, NpHUYEM €CIM YKTaTh 39TO
Y¥CJO CnpaBa HajleBO, TO MOJYYHTCH 4Kca0, Ha 360 MeHblIee KCKOMOro.

«16. Hatiru Tpexsnaunoe umcao N? Taxkoe, 4TO mNpoOHU3BEEHHE €ro
uudp paspo N —1.

e17. Jloxasars, uto uyucao N=111,,.111 —222...222 ecrb KBax-

. 2n uudp n uﬁ)p
par Hexortoporo umcaa, Hatitu VN.

#18. Jloxaszats, uto uucao 9”-|-1 MOXeT okaHumBaThCH He 6oJjee ueM
OXHUM HYJEM (12— HAaTyPalLHOE HUCIO).

« 19, Hatity nocnexnne gse undps uuciaa 79

« 20. JloxasaTs, YTO HE CYWECTBYET NEJIbIX wuces a, b, ¢, d Takux, 4To BH-
paxenue ax® -+ px* - cx - d pasno 1 npu x==19 u paBro 2 npu x=162.

«91. JloKa3aTh, 4TO YACIO N=2n" -4 4r" - 10 nr npu xaxpx Hary-
paJbHBIX 7 v £ He MoxeT OHThb NPOU3BEAEHNMEM HECKOJBKHX moc/eno-
BaTe/IbHHX HaTypaslbHBIX UYHCEJ.

;22. Ha#itu Bce HarypajbHEIE X, I/ KOTOPHIX Bepaxenne 22x-1-5
ABASETCR KBAaZPaTOM HATYypPaJsHOrO 4iCTa.

-23. Jokasatb, YTO U3 BCEX TPEX3HAUHHIX 4YuCeJT JHKIUL Yucao 145
pasHO cymme ¢aKTOpHUanOs CBOKX LMUGD.

224, Hatith uersipexsnaunHoe wuucio abca (B xecatuyHOM 3amucu),
pasnoe (5c - 1)%

¢25. Iloxasarb, uTO CymecTByer Bcero 25 pBY3SHaUHLIX HATYPaJbHHIX
yucea, KOTopole 06/AaZaloT CJACAYIOUWMM CBOMCTBOM: KaXI0e K3 4Yucen
6oJplIE WHKCJA3, HanucaHHOro TeMu e mudpamy B oOpaTtHOM NOpPAIKE,
Ha TOuHBIY KkBagpaT. Haittu 31w uncaIa.

~26. Hafttu 1wecrusHauHoe UYUCJIO, HBJAIOUIEECS TOYHHIM KBajpaToM,
3Has, YTO ecaX PasOurh ero Ha H8€ YACTH MO TPH UKGPH, TO Pa3HOCTh
NOJYYEHHHX TPEX3HAYHBIX YUCEJ TOXKE SBJAETCH TOUHBLIM KBaApPaTOM.
WasectHo, yto oaHo n3 aTnx uyncesd B 8 pas Oosnbiue ppyroro.

- 27. Hattru Takoe uenoe YucJa0 @, NOpHM KOTOPOM  MHOTOWIEH
(x — a)(x — 10)-}- 1 pasnaraercs B npousBenenue (X —-b)(x—-¢) asyx
MHOXHTEJICH C nedsdit b # C.

¢ 28, Hailtk x84 HaTypaleHHX YKCJA3, KDAaTHHX 4YeThIpeM, PA3HOCTh
KyOOB KOTOPHX DaBHAa YeTHpeX3HayHOMY uucJay, KpatHOMy 91.

* 29, HaliTu BCe naps! HATYPalbHHIX HYUCEA /M K H, y1OBJETBOPAIOUIKX
IBYM yCJIOBUSM:

1) m*—9ng—npoc1'oe qucII0,

2) 21g -+ 1<0.
¢ 30, Haudonbmuﬁ oOwiui gesvuTesNb A8YX TPEX3HAUHBIX YUCeT M U B
paBer 6, a HauMeHnmiee oOmwee XpaTHOE HX ABJIAETCH IMECTU3HAYHBIM

m .
uycaom. Halti sHak Besmunusl tg 356

o« 31, [lokasaTb, YTO NpPOCTOEs YUCJO HE MOXeT ObITh TNpexcTaBJeHO
B BHIE CYMMB HECKOJbKHX MOC/IEHOBATEJIbHBIX HEUETHRIX uMCEL

e 32. llokasats, 4to ecan 2" -}~ 1 — npocToe uucaI0, TO 71— CTENEHDb
yucaa 2,
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988. Mokasats, 4To ecim uucao 2P —1, rge p—npocToe YUCIO,
CaMO ABJSETCA NMPOCTHM, TO 4ucao N=27"1(2P — 1) paBHO cymme Bcex
CBOHMX nenuteneH, 3a UCKMOYEHHEM €ro CaMoro.-

- 34. JJ.oxasaTb;z 4TO NpOK3BEIEHHME BCEX gesurTestell HarypaJbHOrO

upcaa n passo n?, rge k— uucao aenutenefd,
35. MagecrHo, uTO npocroe 4MCAO p ABJASETCS Pa3HOCTBIO KBAaapaTos
ABYX HAaTypaisHuX uyucest, Halitu atu umcaa
# 36. IloxasaTh, 4TO HET NPOCTHIX TPEXSHAYHHIX YHuCes, uUA(QPH KOTO-
pux 06pasyioT apudMETHYECKYIO NPOTPECCHIO.
®37. CxoJsK0 Hago Basth caaraembix cymumel 1 --2--3--..., utobu
NOJIYYATh TPEX3HAUHOE YUCJO, COCTOAIEE M3 OMHAKOBBIX LHPDP?

2n)!
38. Ioxasarb, 4TO __G@mt eCTh HAaTypaJbHOE YHCJIO.

nl (n4 !
§ 2. Jdenumocts. CpaBHeHus

I. CpaBuenus

Ecou gsa nensx wucia @ ® b nps geseHuy Ha HaTypaJbHOE YUCIO /72
A3al0T OZMH M TOT e ocratok r, rae O0=Cr<m, 1O uynucna a u b
Ha3bIBAITCH CPABHUMBLMU HO MOOYAKD M.

CpasHUMOCTh YHCEN @ U b NO MOAYJIO # NPHUHATO 3ANKCHIBATL TakK:

a=b (mod m),

M uulaTh: @ CPasHUMO C b mo MOLy/Mio i,

1. Ecan a=b (mod m), mo

1) a=b-}-mt, 20e t— yesoe uucso.

2) Pasnocme a—b deaumcs na m.

Odpamno, ecan 1) a==b-}mt uau 2) a—>b Oesumcss na m, mo
a="b (mod m).

IHoxasdareascrBo. 1) M3 a=» (mod m) creayer, uro

a=mq-r, b=mqg-{-r, 0r<m
nosToMy

a—b=m(@—q), 1. 6. a=b-}-mt, rne t—=q—q,
O6parno, ecmu a==>b-}-mf, T0O U3 NpenCTasJeHUss Yucrta b B Buxe
b=mqy-}-r crenyer
a==mq~}-r, rae nonoxeHo g=gq;-}-4
nostoMy a=5, (modm), Tax Kak uyucJa @ M b npu HeNeHMH Ha m
AT ONUH M TOT XE€ OCTAaToK .

2) Kak ywe pnoxasaHo, u3 yciaoBus a==¥~ (modm) crexyer, uto
a==>b-} mt, a nostomy

a—b=mt 1. e. a—>b perurca Ha m.

O6partHo, ecim g—0b neaurca wa m, 170 a—b=mt T. e, a==
==b-}- mt, a nosTOMy NO JOKa3aHHOMY BhEe a==b (mod m).



IL. CeoficTra cpaBnenuft

1. Zsa wucaa, cpasuumsle ¢ mpemsum nO 00KOMY U MOMY HCE
MOOyAaw0, cpasHimbl Mexcdy coGoi (no 3momy sce xadyaw).

HokasatenbcrBo. Ecm a==c¢ (modm) u b=c (modm), 10
K2X0€ U3 YKCEN @ W b npH neaeHud Ha m gaeT TOT OCTAaTOK I, KOTO-
PHI DoJyuaeTcs NP AEJEHRHM ¢ Ha m; nosToMy a=~b (mod m).

2. Cpasnenust no oOHOMY MOOYMD MONCHO NOYACHHO CKAQObIBANLE.

Hoxasareancrtro. Ilycrs

a1 =0by (mod m), ag=by (modm), ..., a,=>b, (mod m).
Toraa

ay="b, -}- mty, ag="by-}-mts, ..., a,="0b, - mt,.
Iloatomy

aytagf...Fap=b+bat...--byFm(ti - ta ... - tp),

CJIEnOBaTEJILHO, -

a1 -tas-f-...4a,=b, - by-}-... - b, (mod m). ¢))

Cnencrsue 1. Jwboe caazaemoe o00Hod wacmil cpasHeHuUR
MOJNCHO NEPEHECMU ¢ NPOINUBONOAONCHELM 3HAKOM & 0pYy2yID 4acms.

Chaowus cpasHenne a-}-b=c (modm) C OYEBUZHEIM CPABHEHHEM
~ b=-b (mod m), noayyum a=c¢-—>» (mod m).

Crencteue 2, K 41060d wacmu cpasHenuss MOJNCHO npubasums
npou3goAbHOe HUCAO, KPaMHOEe MAOYAL.

CroxuB cpasnenne gz=b>b (mod m) ¢ oueBraHmMM cpasHeHueM mk =0
(mod m), rue k— nesoe 4MCAO, ROJIVUHMM

a -}-mk==">b (mod m).

3. Cpasuenuss no 00HOMY MOOYAID MONCHO NOHACHHO NEPEMHONCAMD,
Howxasareabcrao. lycrs

a1 ="b; (modm), agq==by (mod m).
Torua
(11=b1 + ﬂlti, agzbg+ mtg_

ajaq == (b; + mty) (bg - mte) = b1bg |- mt,

rae t==bity-}- baty ~|- mt ity cCirenOBATENBHO, @183 — biby = mt nemurcs
Ha /m, a TMO3TOMY

Hostomy

Q109 = b1bg (mod m). (l)
Ecin
as == by (mod m), @)

TO, nepeMuoxan cpasHeHHa (1) # (2), noayunm

Q10903 == bbby (mod ) ¥ T. n,
T. €. yKkasanHoe csoflcTBO BEPHO a1 moGoro umWcaa cpasHeHudl,
8



Crencrsne 1, O6e uacmu cpasHenust MOHCHO 803BbiCUME 8 OOKY
u my oe cmenene. - .
JletticrBuTennHO, NEpeMHONAn cpasHeHHAs

a=b (mod m),
o= @) | e
a=}) (mod m),

noayuuM @"==p" (mod m).

CunencrBue 2, O6e wacmu CPasHeHUST MONCHO YMHOMNCUMb Ha
O0HO U MmO Jife Uenoe H4ucao.

Jle#cTBATENILHO, YMHOXUB CpaBHeHMe @ ==Db (mod m) Ha oueBHIHOE
cpanHeHue k =k (mod m), noayuum ak==>bk (mod m).

4. O6e wnacrmu cpasnenusi Modcro pa3deanms H@ UX oOwud Oe-
Aumens, ecau dmom Oequimens U M0OYAbL — B3AUMHO  mpocmbie
yucaa, i

HokazaTteanctso. llyctb a=b (modm), a==a,d, b=~"byd, n
HauGoapiui ofwuh peaureas m u & paged 1, 1. e. m u d — B3aKkMHO
npocTele uncaa. Torpa pasHocTs a—b==(ay— b;)d neauTca Ha m;
HO m u ¢ He WUMEOT OOGWAX JgexuTenelt, KpOMe eMHMIlbL, 2 RO3TOMY
Qy — by penutca uHa m, 1. e. @y ==b;(mod m).

6. O6e wacmu cpasHenus u MoOYAb MOIHCHO YMHONCUME HA OOHO
u mo e yesoe uucAo.

HoxasareancrBo, Ecain a=b (mod m), 10 a=>b -} mt, a no-
aToMy ak==>bk -}~ mkt, rae k— uenoe yucao; CrenOBaTe]bHO, ak =bk
(mod mk).

6. O6e wnacmu cpaswenus u MaOyss MOXNCHO pa3desums Ha UX
o6wuil deaumens.

HokasateancTBo. Ilycte a==b (mod m), rae a==a;d, b="byd,
m=pyd. Torxa

a=b-+4+mt wm ad=bd-+ mdi,
nosi1oMy
ay="b; - mit, 1. e a=b (modm).

7. Ecau cpasnenne a==b umeem Mecmo Nno HECKOALKUM MOOYASLM,
Mo oHO uMeem Mecmo no MoOyilo, PABHOMY OOUWEMY HAUMEHbULEMY
Kpamuomy smux modyaei.

IHokasateascrBo. Ilycte a=b (modm,), a="b (mod my), ...
evvy a=0b (mod my). Torna pasHocts @ — b nemuTca Ha My, Mg, ..., Mp,
a nosToMy a — b pmeaurcs Ha obuiee HaMMeHbINEE KDAaTHOE STUX MOAy-
neit, xoropoe obGogHauum GykBo# m, T. e. a =b (mod m).

8. Ecau cpasrenue umeem Mecmo no Mod0yalo m, Mo oHO UMEem
Mecmo no AGoXYy Modysio d, pasHoMy Oeallmenio Hucasa ml.

Ooxkagsateascteo. Ecim a=>b (mod m), To @ — b nenurca Ha m,
a nostomMy a-—b pmenurca Ha d (rae d — pemdrens m); ClefOBaTEAbHO,
a=p (mod d).
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9, Ecat odna #acme cpaBueHuss U4 madyas Oeasimcs Ha Kakxoe-
HuGyds yeaoe 4ucao, mao U 0py2as #acmb CPABHERUS DOANCHA DeANmbCs
Ha 5mo Huc .o,

IokasaTeanctBo. Ecom a=b (mod m), 0 a==b-}- mt,

Mycrs @ u m geastca Ha uucno k, T. e, a=aiRk, m==mk. Torxa
b=a—mt==F(a;— mt), 1. e. b penurca Ha k.

39. Hatitu ocrarox or meaenus 5% Ha 24.

40. JloxasaTb, 4TO NpH mMOGOM HATypaabHOM 1 wucao 372 | 16" -
~- 23" nenwtcs Ha 7.

41. Nokasats, uto (3299° - 6)* — 1 peanrca wa 112,

42, Jokazarh, yto 3198 - 419 reqmrca wa 181,

43. Nlokazats, uto BH¥H - 48742 | 38" jemurca ma 11, ecmm &, m,
1 — HaTypaJpHHE YHCJIA.

44. Mpu penenvr Harypamsuoro uucaa N Ha 3 u Ha 37 noJyyanTcs
cootBeTcTaenHo octatkd 1 u 33, Hatiru ocratox npu penennn N
Ha 111,

45, Jlokaszars, uTO npu JAIOCBLIX UeALIX 4 U b u LeJOM HeOTPULATE/ b=
HOM n uucao (7a - 3)¥™1 |- (7b 1- 25)*"*1 nenurca na 7.

46. Jloxazats, 4r0 np# m0GOM HaTypabHOM 1 uncio 72¥+8 — 473 |
- 28%1 penurca Ha 25.

47. Hadtu ocratox or nenenns (9674°-}-28)1® na 39,

48. Jlokasats, uto 280730 pesurca na 13.

49. [loxasath, YTO pasHOCTb OJMHAKOBHLIX CTENEHEH nBYX UHMCEN
JeJuTCd Ha DasHOCTh OCHOBaHuM, T. €. (a" —D")i(e—b»b) npu /mOGHX
HAaTypa/bHBIX #, THE @ U b — pa3JuuHbIE NEJBIE YUC/TIa (3HAK i 3aMEHfer
CJAOBO <«HEAUTCH»).

50. oxasaTh, YTO CyMMa ONMHAaKOBHX HEUETHBIX CTenewe# asyXx
yucen AenuTCcA Ha CyMmMy oOcHoBauui, T. e, (@¥'-}-b¥Y):i(a -}-b) npu
MOGHIX HaTypaabHEIX #, rae @ u b-—unenwne, npuuem a--b 7 0.

51. PasHocth OMHAKOBWIX YETHRIX CTENEHe# ABYX UEAMX UuUCeN
meaurcs Ha cymmy ocHosaHu#t, T. e. (a¥*—p¥)i(a-}-b) npu moGom
HarypanbHoM 1 (a -} b 7 0). Jlokasars,

52, Iloxa3ats, yto (4" -4 15n—1):9, ecan n — HaTypanbHOE 4UCIIO.

53. Jlokasarh, u4TO M/ MAOORX HEYETHmX WYHCEJ a;, HE KpAaTHHX
TpeM, rme i==1, 2, 3, ..., 2n, wucao aj— ay-;-a3—...~ a3, 1— 2y,
aenurcs Ha 24,

54. Jloxasath, UTO HM NpPM KaKUX HaTypajbHKX SHAuCHUAX n U X

(8 > 1) uucao 3"k+1 He pemuTcd Ha .

55. Iokasarb, uTO €cad CyMma JBYX uucen X H y Kparsa 7, 10
cymma x” - y7 nemarcs Ha 49,

56. Iokasarb, 4ro cpean 39 npociaezoBaTeNLHHX — HAaTypaAbHHIX
yucen o6AsaTeqbHO HallgeTcs TaKoe, y KOoToporo cyMma umdp neadrcs
Ha 11, .

57. Ilpn Kakux ueinx sHaueHHsx x uucao a(x°-} alx -} at—1)
memarcs Ha 6, gasm BCAKOro mexoro a?

58. Ilokasars, uTo 4ucao N ==§¥-127 L 3741, %1 jremyrca Ha 19
Ansg moboro HaTypaasHOro A,
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B9. Ilokasars, 4TO OCTaTOX OT JeneHus mpocroro udcra Ha 30 ecrs
HE COCTaBHOE YHCJO, T. €. STOT OCTAaToK JuGo paseH 1, an6o ectb mpo-
CTOE YHCJIO.

60. Joxasarb, uro uncac @'**'— g npu mobux ueasx @ u n=0
nemurca Ha 30,

61. oxasarb, YTO HEACANMOCTH LIENOTO yHCIa N Ha 2 W HA 3 €CThb He-
06XORHMOE ¥ HOCTATONHO® YCJOBHE AAMMOCTH uhcra 4n~-3n—--5 wa 6.

62. Hality Bce wHarypaibhBle uucaa 7, &ias KOTOPHX uncao n®-- 1
neauTcs Ha n—+ 1.

63. oxkasarb, 4TO npu JJOO60M LEJIOM HEOTPUUATEAbHOM 72 YUCJIO
N=32(1) 5% __ 339, 9% nenurcad Ha 117,

64. [oxa3aTh, YTO HM Ipu KaxoM uesom x uucao x°—4-3x -5 me
meaurcs Ha 121,

65. Jloxasarb, YTO CyMMa KBajpaToB ABYX LEJHX uucenr a # b ne-
auTca Ha 7 TOJBKO TOrAa, KOTAa Kawaoe M3 HHX NEJHTCs Ha 7,

66. [lokasarb, YTO DPH MOOHX LEABX X H Y YUCIO

N=(x%?— 4xY) (x*+ x*'—2)

meaurca Ha 216.

67. Ioxasarp, uro unciao (n® — 1)*(n— 1)1 -1 gemrca Ha uucao
n, rae n— HatypaldbHOE YMCIO, a R — LeNoe HEeOTPULATEJLHOE YHMCJO.

68. Ioxasarb, uro uuciao 70a +-21b-}-15¢— N nemrca Ha 103,
ecan @, b, ¢ — ocratku OT AeJAeHWs UeIoro uucaa N COOTBETCTBEHHO
Ha 3, 5 un 7.

69. Harypamsune uncia @ u b s3aumuo npoctsl, JlOKalarb, uTO He
cymecrsyer ydcia d, Goapuiero nByxX, Ha KOTODOE MEJAHMUCH OH O XHO-
BpemeHHo uncaa a--b u af 4 bi

70. TIpn genewnn NIECTU3HAYHOrO 4YHCJAA, COCTOAMErO W3 OAMHAKO=
BHMX AP, Ha YETBIPEX3IHAUHOE YNCJIO, COCTOAMNIEE TOWKE U3 ORMHAXOBEIX
wugp, noayumaock B vactHoM 233 m uexoropwmf ocrarok. ITocae orGpa-
CHIBAHUSA B [ACAMMOM W jgeaurene no OaHo#H un(ppe U HOBOro JA€JASHHSA
yaCTHOE HE WM3MEHWJIOCh, a OCTaTOK yMetbluuiaca na 1000. Hairn mean-
MO€ W Ae/uTes.

71. Nlokasats, ur0o (¥ — )4+ (y—2P4-(z—x)® nmemurcs Ha
S5(x— (WY —2)(z—x), rae x, y, z—ueabe MNONAPHO He paBHsie
4mca,

72. Hoxasarb, 4YTO npu moOOM UEAOM HEOTPULATEJIbHOM fi YMCJIO
7¢" 4~ 3% 1-30.21" peantca ua 16,

73. Llokasatb, uto mpu moGOM HarypaasHoM n uwucnio N==25""1_L
~2tnd o gns L 9271241 meantcs Ha 31.

74. [loxasarb, uto npu mo6oM HarypaasHom n uncao 16" (2" 4~ 1) -
+ 97 (9" — 1) 5" (5" — 5") penurca ua 7.

75. Ilokasats, uTO0 npu M0GOM uenoM n yncao nt — 2n® - 11n* - 62n
ReauTca Ha 24,

76. [oxasars, YTO npH JOOOM LEJOM HEOTPULATSALHOM 1 YHCIO
2n® — 3n® - n nemurca Ha 6,

77. Jokasarh, uT0 npH JOGOM WENOM HEOTPHIATEALHOM 7 YHCI0
30" 44" (3" —2")—1 kparHo 11,
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78. [lokasarb, 4TO mnpH MOGOM LENOM HEOTPALATEALHOM I YHCIO
2%"* 1.3 remurca ma 19.

79. Nokasars, 4ro mnpu MoGOM LENOM HEOTPHUATEALHOM I YACHO
367 | 31 . 341 133" requtcat ma 8.

80. [loxasarb, 4r0 npu MOGOM LEIOM HEOTPULATSALHOM 1 UHCIO
n® - 4n" - 6n® - 4n® - n* nenwrca ma 16,

81. Jlokasarb, yr0 TmpH MoOGOM HATYPaabHOM n uucao 7% — 47" — 33
meqauTesd Ha 528,

82. Iloxasars, 4to NpH M0GOM HaTypaasHOM 7t uncao 373 — 26n — 27
neautcs Ha 676,

83. Loxasath, uyTO ecau uyucao aenamrcs Ha 99, To cyMma ero uudgp
He Medee 18,

84, Lokasars, 4r0 mpu JJIOGOM LEIOM HEOTPULATEJBHOM f YHCJIO
(n+ 1)**—n™(n-+ 3)" npemurcs ua uucao 3n--1.

85. Jlokasarb, Y4TO €CHM #2 — HATYPAJAbHOE YHCJIO, TO PaSHOCTH MEKAY
cyMmoft nup m-# creneHy UeIOro yuciaa M m-fi creneHn cymmul uudp
TOr0 XK€ uucaa Aeaunrcd 6e3 ocrarka Ha 9.

86. IoxasaTh, yT0 €caM @ ¥ b— peable B3aUMHO MPOCTHE YHCHA3, TO
Haubobiné o6l resurens yucen a —b u a" - a" % -, .. - ab" -
~ 6™ ecrb penurens yucaa n.

87. Halirn psysuayHoe uucio, nponssegenue uudp KOTOPOro sABIsETCA
€ro aeauTe/IEM. . '

88. oxasars, 4T0 eC/M OT HeneHHS MHOrouleHa M (x) Ha Dpa3noCTh
X ——a B yacTHoM noayunrcs Q(x), a 8 ocrarke R, to (1 —a) S(Q)=
=8(M)—R, rae S(Q)— cymma koadduunenros MHorouaeHa Q (x),
a §(M)— cymma xosdpuuuentos MuorouseHa M (x).

89. HNokasars, yt0 mpu MO60M HaTYpaiAbHOM @ YHUCJIO

N= l?ﬂﬂ _I__QWH-! + 3M+l +...—|—-(2a)“"“ ‘

peaurca Ha 2a -1,

90. [loxasath, yTO npu JMOGOM HarypaibHoM n uHcao N=—=4¥ —
— 3*® — 7 penurcs Ha 84,

91. Ilokasarb, uto mpn moGoM uenoM n==—1 uncro N==3¥+3_|
—- 40n — 27 penurca Ha 64.

92. Jokasarh, uro uucao p®*— g% rme p W g -—npoCTHE YHCA3,
6ousbiune 3, menurcsa Ha 24.

93. B kakofi cremesuw sce HaTypa/ibHEE 4yucaa, KDOMe uHcen, RKpat-
HHX 7, BPH meNeHWd Ha 7 HAIOT B OCTaTKe ERUHULY?

94. Nlokasars, uTO npu MoGOM WLENOM HEOTPHLATEALHOM N YHCIO
36" - 10.3" menurca Ha 11.

95. Iloxasars, uro TpexuneH n-{~5n-}-16 unm npn KakoM uenoM n
He memurcs Ha 169, -

96. Jlokasarb, YTO MpH MOGOM HaTYPaAbHOM 72 yuCaO 1% — p™777 L |
Aenntes Ha n® —n-- 1,

97, Jloxasars, 4yro e€cay H3 JoOOro Yucia, UMEIUIEr0 HEUCTHOE YHCIA0
ndpp, BHYECT YHCIO C OOGPATHHIM MOPAIKOM TeX xe uudp, To mnoay-
YEHHas DasHOCTb JeauTcsa Ha 99,
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98. Jloxasarb, 4To uncio N==a-}- b* neanrcs Ha 441, ecan nssecrHo,
yro N neanrcd Ha 21 (@ ¥ b— nHarypainHele YHCHA),

99, Ilycts K, M 1 N—Tpu HatypaabHeX 4dciaa, npHueM K u M —
B3aHMHO TPOCTHE uHcaa, Jl0Kasath, YTO CyW(ECTBYET TaKOe€ HaTypaabHOe
YuCAO X, 4TO YHCIO Mx -~ N penntca ua K,

100. Toka3ats, ur0 npd ,I060M UEIOM 3HAUCHHH X uyHCaIO 9x® —
— 5x% —4x npeamtcs wa 120.

101. Ilpn xakux HatypasbHHX n wHcaO0 1 —-(n - 1)*-(n4-2)' -
- (n -}-3)* xparuo 10?

102. Joxasath, Y0 HH NPH KaKOM ueaoM n wucaa n®—4n®-4-3n n
n* - 3n--1 He umenT oOmMX aeauvenet.

103. Kakue octaTkd MOryT pgasarb IIDH HETEHHM Ha 9 KyOM HETnX
yHucen?

104. Joxasare, uro 1npn ma0060M [EIOM HEOTPHULATENLHOM fI YUCJIO
9" (9”4 1)~ 1 meaurca wa umcro 3" (3" -+ 1)+~ 1.

106. [loxasats, uTOo uncA0 n-}-3n-}-5 HH DpPH KAKOM LEJIOM 1 He
aemmTca Ha 121,

© 106. Hoxasarb, uyTO TpOM3BenEHHE £ I0C/AeI0BATEJNBHHX lEJBIX
uHces HeMUTCs Ha Al

107. [oka3sarb, ut0 HEOOXOgMMOE M HOCTATOUNIOE YCAOBHE HETUMOCTH
Ha 7 TeX TpexX3HauHHX 4YHCEe], CyMMa uudp KOTOPLIX paBHa 7, COCTOMT
B OAMHAKOBOCTH UUGD HECATKOB H SAUHHUL.

108. [lokasatb, uto wucio N =19 - 69% pemnrca na 44

109. doxaaaTn, YTO IpH CA€HHH ABYX LEJBIX YKHCEA Ha HX pPa3HOCThb
IMOJyyatoTCA PasHHE OCTaTKH, a YAaCTHRIE OTJMYAIoTCA Ha 1.

110. Joxkazats, yT0 npH MoOOM LLIOM HEOTPHLATEIBHOM P Pa3HOCTH
yncen n’ u n® gemnrca wa 30,

111. [oxasath, uro uucaio N=2(a—~ 1)y*'—(2—a)", rne a u
11 — NPOM3BOJbHEIE HATYpaJbHHE YHCJA, HEIAUTCS HA uKclio 2@ — 3.

112, Joka3satbs, yTO npH MOOBX HEYETHRIX NI YHUCIO

Sp=1"4+2"438"4... 4+ m"
meantcs Ha wHeao 14-24-3 ... 4 m.

113. [lokasats, uyto wuucao 20 —1 geawrca wa nponssemenue
11.31.61,

114. [oka3aTbh, uTO €C/IM HATYPanbHOS YHCJIO K HE HEIUTCH HU HA 2,
u¥ Ha 3, 10 n!— | pgenmrcsa Ha 24.

115. Hauo, uro HU A, UM B He pgenarcd Ha HEYSTHOE MNpoCToe
uncao p u uro A*— B pennrca ua p”, rae n— uenoe noJ0KHTEILHOS
qucao. Jlokasath, YTO HAM CyMMa, MM pasHoCTh uuces A m B ne-
aurcs Ha p”.

116. Ilycte ab — uucao, obpa3osaHroe IBYyMS TOCHeIHHMHM UHGpPaMu
HaTypasbHOro uucaa N. JokasaTe, 4TO0 uHca0o N jgeyurca Ha 4 Toraa
n TOJLKO TOrja, Koraa 2a—-b npeamrtca na 4.

117. Jokasats, 4TO NPH HEYETHOM 7= 3 uEJ0e YHCJIO

(1+3+5+trmstass ey =D

ACUTCA Ha n.
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§ 3. PemeHnue ypaBHeHu#i B meNHX 4Yaclaax

« 118. Pewnts B lEJABHX uYNCI3X ypaBHEHME Xy==X |- .

*119. Peuwrs ypasuenue 60x —77y==1 B ueasx uuciax,

£120. Kakue pnessle DONOWUTENbHBIE 4YuCia MOTYT Y/AOBAETBOPATH
ypasuenno x -y -4z =xy2z?

+121. Hatitn uensle 3HaueHus napameTpa 4, Ipu KOTOPHIX YDABHEHUE
a(@+1)x*+x—a(@a—1)=0 umeer ueau# xopeub. Hatitu sTor
KGpeHD,

*122. [lokasaTh, uto ypasueuue x®—3y=17 He umeer peweHnii
B UEJBIX YHCJAaX,

» 123. [loxasars, uto ypasueuue x?-}-4x— 8y==11 ne umeer peue-
nuit B LeJABIX YKCax.

e 124. Pelwnth B UEJABX IIOJOXKHUTE/IBHHX uuC/IaX YpaBHEHHE

x+y=(x—

125. ITokasaTh, uto ypasueHue x?— y?=—=2xyz we umeer pemenut
B LEANX 4MC/IaX, Kpome caywaeB x =t y, 2==0.

126. oxasaTh, uro ypasueuve 3x?—4y'=—13 He umeer pereunii
B LEIbIX YHCIAX,

127. PewuTs B 1e/IHX MOI0KUTENbHEIX YuCAaX ypasHerue x* — y?=105.
OGo6ututn 3apauy.

128. [oxasats, uro ypasuetsue 2x¥—5y*—=7 ue umeer pewenuii
B lEJBIX YKCJax,

129. [lokasats, uto ypasueuue 3x¥-}-8—=)" ue umeer pemenut
B [EJBIX YUCIAX,

130. PewnTsh B HETHX NONOKUTENbHAX WACAAX ypasHedue (X - y)°—
— (x+3y) — 2x=150. .

131. Pemurs B ueamx uncaax ypasnenne 4x--y--47 xy—
— 28V x— 14V y +48=0.

182. PemnTsh B ueasx uucaax ypashenue 2xy--3y'=—=24.

133. Pewuth B neasix uuciax ypasueuue x° - 4xy -} 4y'—3x—

134. Pemwuts B ueasix umcaax ypasuenue x?--xy - y?=x%"%

135. Ioxasats, uto 2x¥ — 4x—5y*— 10y=10 ne umeer pemenui
B lIEJLIX 4UCTAx.

136. Pemuth B 1EJABX NOIOKUTEALHAEX YUCAAX ypasHenne 2x% — xy —
— ¥+ 2x - Ty=284.

137. PemuTh B peabx NONOKUTEILHHX uuciax ypasHenue x¥— xy
+ 2x — 3_}1 =11.

138. Pelunth B NEMHX NOJOKUTENLHEX uiCIaxX ypasuenue 2x% -4 5xy —
— 12y =128,

139. Pemuts B HeIHX NOJOKHATENLHBIX yiC/IaX ypasHeuue x¥ - y¥ == 2%,
(Bate ofmue dopmyan gis x, ¥, 2.)

140. Ypasnenue x(y -}~ 1)*==243y pewntb B UESABX MOJOKHTEABHEX
YuC/Iax,

141. [lokasars, uro ypaBHeune x®-}-3% |- 1 =23xy umeer eguHcrsen-
HOE pellleHue x—=y==1 B UEHKX MOJOXHTEAbHHX 4YHC/aX.
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142. Vpasnenune x*-2x7y —x!*—y¥=17 pewurs B HaTypaNbHHX
yHuCaax.

148. oxasaTh, uro ypasHenwne x?-}y'=4" rxe n— narypa’buoe
Yyuca0, HEe MMEET pelleHuii 8 neJbX (OTAMYHBIX OT HyJd) YUC/IAX.

144. Pemwuth B pensx uyucaax ypasuesne 2° - 1=y~"

145. PewuTbh B ueanlx uucitax ypasueuue 3*=4y-|1 5.

146. PemuTh B neasx uyucaax ypasaeune 3* — 2 =1,

147. HalitTu uesnse NOJIOXKUTENbHBIE SHAYEHUS X, YHOBJIETBOPAIOWIUE
ypasHennio 2¥*++—2_. 9x8—4-— 003,

148. PewuTh B HATypa/ibHBIX HUCAAX YpaBHEHHE

x4y =2x-4y.
149. [okazath, vuro npu MOOOM HATYPaJbHOM N ypaBHEHuUe
y5—1Y* Y5 — 1\
<T> x—{-—(——z—) y=—1 uMeer TOIsKO OJZHO pEIUEHHE B IIEJBIX

yucaax,
160. JloxasaTh, YTO eCAd p U ¢ — HEYETHHE YuUCJAa, TO YpPaBHEHUE
x10}px" g—=0 He umeeT peabx peleHui,

161. [loxasats, uTo ypasHeune x"-}-y”==2" He umeeT pemeHunH
1

B LE/JLIX NOJOKUTEIRHHX YUCIaX, ecan n >2 v 2<1-

152. [oxasaTh, YTO yCJIOBMEM DAa3pPEIIMMOCTH YPaBHEHUS

VeVitoVy=Vz+Vy

1 a
B LEJbIX I[OJOXUTEAbHLIX YUCAAX SABJIAETCS §<—b—< 3, ecau u3BECTHO,

Yro X ¥ Y He ABJASIOTCA TOYHBIMM KBagpaTaMmu,
163. Pemnts 8 pensx umciax ypasueHue p(x-y)=xy, rae
P — AAHHCE INIPOCTOE YHCJIO.
154. [oxasaTh, YTo ypaBHEHME

U B
2l tyEp=1

HE WUMEET UEJBIX ITOJOXMTE/IbHBEIX perueHuii,
1565. PemuTh B peaHX INOJIOXUTENbHHX UYACTAX CHCTEMY ypaBHEHuH

x+y+2z2=14,
{x—[—yz =19,
156. Pemurs cucremy
8x -4 5y~ 2=100,
{x~l— y+2=20

B LEHX [0JOXUTENBHLIX YUC/IaX.
157. PemuTh B peamx yuc/iax CACTEMY ypasHexull

xg——yg—zg—.:l,
y+2z—x =3
15



158. Pewnts B LEAWX YHUCJIAX CHCTEMY YypasueHui
x? —I-y == 42,
X -|—y’= 42,
159. Peuwuth B UEAHX MNOMOKHTEABHEIX YHUCAAX CHCTEMY ypasHeHuH
x5y 420 dxy - 4y2 =125, ()
x4 3y — 428 |- 4y — dyz = T5. ¢H)
160. Tlokasars, uTO CHCTEMa ypaBHEHHH
x!lJ-yl=2l
Xy =z

MMEeT CIHHCTBEHHOE pemieHue x =<1, y=1, 2=2,
§ 4. NlpeoGpa3oBanus pannonalbHbLIX BbIpameHHi

¢ 161, Jokazars, uTO ecam x—|—%=1, TO # x“+;cl—5=1.
162. Tlpu xaxux 3uauenwsix a, b, ¢, d paseHcTso
1 ax-+b + cx-d
41l e x V241 e xV241

ABJISETCA TOXIAECTBOM?
163. Ioxasats, uto ecmun a@*-Fb'=(a-+b—c)*£0, bs£¢, TO
att(@a—e)f _ _a—c
BAb—eP b—c

o A

6(a+b) a
164. Joxasarh, 4TO 43 YyCAOBHI ———— == 1 caexyer, 4ro —==
IlokasaTh, u y 18y y 5

166. [dokaszate, yTO €CIH a—|—b+c=%—|—%—|—%, rae a #0,

b#0, c£0, 10 b(a*— be)(1 — ac)=a (1 — bec) (b* — ac).
166. doxasath, uTo €cau a, by, bs,..., ‘_bk CBA3aHB COOTHOUICHUEM
bk = -tﬁk-l-—_l)- . (b]bk_1 + bgbk_g + . —I— bk_jbl), rae k= 2, 3, sesy,
on
TO bn —_-?,1—1' . .
167. Joxasar, uTo npoussencHme P==1.21/2.41/4.818, 16l/16

pasHo 4,
¢ 168. doxasarb, 410

P=2<1+%)(1—|-3i,)(1+:;—,)...(1+3;’,3—_i)—_—3(1—-—31—,,-).

~
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¢169. okasath, uTO0 €C® n==2, 170
_ 1 1 1 1\__nt1
P—(I—T)(l—g)(l——ﬁ)...(l-—P)— =2
170. B wmnorounene F(x, ¥)=2x%—3y? — 4x—6y-}- 1 shizeauts

[MOJIHbIE KBazparThl.
171. Brigeanis noAHHE KBAagpaTel B MHOT OYJICHE

F(x, y, 2)=2:+6xy+y* 202 — 2 1.
¢ 172, [okasarth, YyTO mpH MOGHX 3HAYCHHSX X W Y BHIPaKEHUe
x4+ x4+ 2)(x43y) (x4 ) -3

ecTh KBaJpaT HEKOTOPOr0 MHOTOWICHA,

#173. Tlpencrasuts MuorouteH F(x, y)=xy-}x B BHme pasHOCTH
IBYX KBagpaToB. _

o 174, Jokasath paBeHcTBO

1\2 1\2 I \2
(-"—7) +(2x—2—x) +---+(2nx—2nx> =
1 1
=5 @ — ) (F s — 24 D).
175. Joxasats, uro ecmd x-J-y=—=a-+b u 224y =0a?4-b% 10
T

x"+y"=a"+b".
176. [oxasars, uto ecan ax - by + cz=0, 10 BHpaxenue

ax® -4 by* + c2®
be(y—2)?+ca(z—x)tfab(x—y)®

e 23aBUCHUT OT X, Yy U 2,
® 177. Jloxa3arb, uTO

(@B - NP =2 (@b - B - )

ecmt a—b4-¢c=0.
178. [loxasarb, 4TO U3 COOTHOWICHUHA

m + n n__ . { ! m
@top tatop__Gtop b<a+b>'___<a+c>'+<b+c>'

a (4

Yy KOTOpHIX 4WCAWTEAW ¥ SHAMCHATCIM OT/HUYHBI OT HyJI4, CIERYIOT
paseHcTBa:

a ¢ b
dlt-bm=cn, GrH=arrtaro

179. Ioxkasars, uto ecam a, b, ¢, X, ¥, 2 OTAUUHBN OT HyJA M

x*—yz_ yr—zx 2'—uxy
= — ¢ *0

TO
a*—bc___ b'—ca__c* —ab
x -y Tz
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180. [oxasars, uto ecid a %1, b2 1 n a}-b=1, 10
A—.G b 2(b-—a)
T P11 a—1 a#pPF3

181. Pacnonoxurs Muorouned x? -~ 4x¥ - 6x -}- 4 no crenensv x - 1.

182. [lokasats, uro Bmipaxeuue a®(c—b)--b*(@—c)-+c*(b—a)
OTIUYHO OT HyJ1d, eclau g, b, c —rnomapuo He pasubie Mexay coGolt
ygcaa,

X z
183. [loxasarb, YTO €c/u 7¢_=:vb—=—c_' TO

(¢ 43 2% (a° - b4 ¢ = (ax by +-c2)*,
184. JJokasarb, yTO ecau

Xy __ Xg Xn
Xg X3 Xns1'

TO UMEeT MeCTO paBEHCTBO

( X1+ xs+... 4 xp )"__:9__
Xy X5 A-oi - Xpyy

_xn+1.
186. [doxasare, uTo ecau

x__y_2
a” b7 ¢’

@bt cf=1, atbtec=1,

xy -+ xz-+yz=0.
186. Ilpu xaxux 3HaueHusx A u B paseHCTBO

£45 A B
x"-——3x——2_x—2+(x+1)’

TO

€CTh TOXJeCTBO?

§ 5. MNpeoGpa3oeaHus BbipameHuii, CBA3aAHHLIX
C HppauvoHalbLHOCTAMA

187. YrpocTdTs BRIpaXeHue
A=(Y o+ 4V5+y2+V5)-V2—Va.

A42V3 e
188- HOKaE?aTb, yToO s —_——== 3 - 1.
V10+6V3 V3

Ynpocmume supancenus (189—194):
189. ]/V€+21/3"-|-1,/§-|-§.
190. 3 —2)y2L2—V%
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191. (]/5—I-QI/E—I-VE"-—?VE)ﬁ
192, y=) x+2Vx— 1+ 194, 13107/ 1297/ 18.
+Y x—2Vx—1 196. /' 3,75+V3 V642V 2
V& +yarty s
V@ +y ety
106, V61 20/6 4 V34 VD —Vb—2(/6—V3+VD),
V2

193. M=

197. HokasaTh, uTO

at+2Vab-+9b _ e 1,
Vimayaiays SV=Vatve

198. HoxasaTh, YTO ecian
VATV PV S =a, 10 VE LT =V,

199, Ilokasats, wto 3/ 20+ 141/ 2 - 1/ 20— 14}/ 2 =4,

200. Ilokasath, 4TO eciau

ad-b7/3 e/ T =0,

rie a, b, ¢ — panuoHaieHbe yuc/Ia, TO @ ="b=—=c =0,
201. HoxasaTh, uTO eCIu

a, __ G ag

-b-;——b—g—ba—.-.

TO HMEIT MECTO paBeHCTBA

@+ g} a4 ad) B+ B - B - B =
=(a1b1—|-agbg—{-—a3b3—[—...—[—a,,b,,)9
n
V(asFas - as—-...4-a,) (1 ba + b5 +... I bp) =
——-Va1b1—I—Vaebe—I-Vaabs—l—---—I-V@-
202. Onpenennts, NpH Kakofl 3aBuCUMOCTH Mexny &, b, ¢ a m

pammkan I/m +Va —|--]/-b_—[—]/cT MOXHO NPENCTaBUTb B BUAE CYMMbI

Tpex pamukatos: V' x-+Vy -+Vz, rae x, ¥, z—nonomuremune
PauMoHANBHHE YHCIA.
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§ 6. IlpeoGpa3oBanns BupameHufi, CBI3aAHHBIX
¢ JorapndMuueckoll ynxined

Hexoropue npeasapuTeNbHbe CBeACHHUS

Mo onpexenenuio norapugma uncia N 10 OCHOBAHMIO a HMEeM

alogaN=N . (1)
B sTo#t dopmyse N — moGoe NOJOKMUTENBHOE YUCIO, @-— JMI060e MOoJ0-
KATEJIbHOE 4HCIO, OTauyHoe or 1. Ilpu pemesun HEKOTOpHX 33aay
3TOro naparpada M ypasHeHu#, CBA3aHHBIX C aOrapudmuueckolt pydkuuet,
UCIOMn3yeTCss ¢(opMy/sa NEpexofa OT JOrapudmos MO OCHOBAHHIO a4
K JorapudmaM no ocHosaHuio b (u oGparHo):

__logp N
logaN—'logb a’ (2)

* KOTOpas jJOKaswlBaeTC Jiorapupmuposanuem toxaectsa (1) no ocuosa-
Halo b, Vs dopmyas (2) npu N=»>, B uacTHOCTH, C/JeAyeT, YTO

203. Haittu logg 9, ecn ussecTHo, yTO logs 2 —k.
204. Haittu 1g2 u 1g 5, ecam wussectHo, yto 1g2.1g ==k,
206. ﬂoxaaarb, yTo u3 papeHcrsa af —[—bg =7ab ciepyer, uro
1ga+b (1ga+lgb)
206 ﬂoxasarb, yro ecma ¢ —b'=—a% c—b#£ 1, cL-b#£ 1, a>0,
b>0, ¢>>0, ToO UMEET MECTO PABEHCTBO
logesp @ +-10g.—y a=2l0g.+5 alog.— a.

207. lokasars, uto ecmu log, N=p, log, N=gq, log,,c N=r,
rpe N1, 10

par
N=— cpq—r(p+t1).

208. Nlokasath, 4TO log, a-log . b-logyc=log,a, rae a >0, >0,
c>0,d>0,b#1, c£1, ds#£ 1

209. [lokasaTb paBEHCTBO

logg x —logp x i)
logax—}-logbx—log“b(a ’

rie a >0, 6>0,a%l, b1, ab% ), x>0 x# 1.
«210. ﬂoxasarb paneHcrao
gt gt 2 logsa

log,,b log b log N log nb Er &

rne a >0, 0>0, a1, b2 1,
211. JokasaTth, yTO HMEET MECTO COOTHOLIEHUE
- blogac______clogab’

rne a >0, a1, b >0, ¢>0.
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212, IokasaTh, YTO €CJH OCHOBAHHE JIOrapH(Ma U JorapupMupyemoe
yiCA0 BO3BECTH B OJHY H Ty Xe CTENeHb, OTJAHYHYI0O OT HYy.d, TO

3HayeHune norapudma HE H3MEHUTCH,
1 1

213. [okasath, uyTo ecan y=10'"""¢*  >=10'"""%Y, 1o
1
x_—_—_lol—lgz.
» 214. Jloxa3aTb paBeHCTBO
logz2-1og, 3 -logg 4... 10g, 1n=10g, .1 2.

¢ 215. Jlokasats, uro ecan a®b*=1lab u ab # 0, T0 umMeer MeCTO
paBeHCTBO

la—b)| 1
Ig—F—=+y(gla|+1g|b).
log, N
« 216. JloxasaTh, YTO OTHOILEHHE Togo ¥ He 3aBHUCHT OT wyucaa N,

e 217. Nokasat, uyTo OTHoWleHuwe Jorapucdmos ducea M u N (opu
OLHOM H TOM X€ OCHOBAHHW) HE S2aBHCHT OT OCHOBAHHs, T. €,

loga M __loge M
toga N~ logp N?

rae N# 1.
518 20
o 218. IJoka3aTh paseHCTBO W=l'

219. lokasaTh, YTO pauuoOHaiLHOE YHCAO0 R TOrja M TOJAsKO TOTAA
uMeeT panHOHaJbHNWH KecSTHUHRK JorapHdM, KOrZa OHO ABJASETCA ueaoR
crenebio yucaa 10, T. e. korma R=10".

220. Jauw Tp® uucaa a, b, ¢ Takue, yro

0<as1, 0<b#1, 0<cs1, abel.

Ilpu xakoM COOTHOWmEHHM MEXEY YuCAaME @, b, ¢ OGyHET BHIIOAHATHCA
pasencrso log, X -~ 1og, X +-1og, X =10g4p. ¥ NPH BCEX NOMONKHUTE/b-
HHX X7P

§ 7. llpeoGpa3oBaHus BhipaxeHull, CBA3AHHMX
C TPUrOHOMETPHYECKHMH GYHKOUAMU

2c0s40°—cos20° V3

221, lokasaTh, 4TO S30°

222. J{okasaTb papeHCTBO
tg 55° tg 65° tg 75° = tg 85°.
223. Ilokasars, 4TO -
tg20° |- tg 40° |- tg 80° — tg 60° = 8 sin 40°.
224. NokasaTh, 4TO
tg® 20° — 33 tg* 20° - 27 tg* 20° — 3 =0,
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225, Mloka3aTh pPaBEHCTBO

8x

4
0 155

Bu  Tm  Om m s 2%,
C0820C0520C0 20C0520——COS-]—5C0 TE 15

15 COS 1=

226. TokazaTb paBeHCTBO
sin® asin® (8 — 1) -}sin® § sin® (y — o) J-sin® ysin® (@ — B) =
== 3 sin a sin B sin y sin (@ — B) sin (B — ) sin ({ — a).

a b
227. NlokasaTs, ¥TO H3 PABEHCTB —— = —p= smC’ A4+ B4 C=

=T CAEAYIOT COOTHOUIEHHS
a=bcosC-ccos B, b=ccosA-t}acosC, c==acos B} bcosA.

228, okasarb, 4T0 ecau a=p(2cos ¢ —cos2¢), b=p(2sino ~

—sin2¢), 10 @® 45— p*=2V(e—pF+ 5 (p=0).
229. Noxasats, uTo ecaum ctgo—ctg A4-ctg B|-ctgC, rme 0 <

<o 12‘— , A+ B+ C=m, TO uMeeT MeCTO COOTHOLICHHE

sin? & ==sin (4 — o) sin (B — a) sin (C — a).

230. Joxasars, uro ecau sin(2a--B)=2sinB, ro tg(a | B)=3 tga-
rae B£kn k=0, £1,£2,..)

231. lokasaTh, yto ecau sina—-sinB=2sin(@ ) u a- B £ kx,
TO tg % tg -g— =

232. I[oxaaan,, yTo ecmn A-}B---C=w TO HMeeT MecTo COOT-
Houmenne sin A cos BcosC - cos 4 sin B cos C ~+ cosAcos BsinC =
==sin A sin BsinC.

2383. Ilokasars, yro ecau msin(a—f)=cos(@—B), rme o — B £ k=

u |m|s1, to seipakedne M=
orau B

234. Jlokasath, uto ecin tgx-t-tgy-t-tgz=A4A, tgxtgy+
+tgytgetfigetg x=2>5, tgxtg_vtgz_C u XOTH Ol OXHa W3 cyum

x4y, x4z y--z oramuHa OT 5 4 km, TO tg(x-l—y-—l—z)—-
(ecn tg (x4 y-} z) onpenenen),
235. Jloxasat, YTO €CI¥ COS 0 ==

l—msin2a+ T “msa2g HE SasucuT

cosB= cos =~

a _b_ £
bd-c¢’ a4 c ! + 0!
a-+b-c 5 0, T0O uMeeT MECTO paBeHCTBO tg’% -+ tg + tg’ 1 =1,

236. JlokasaTh, 4TO €cCau Sinz-}-cosz=ux u sin® 2} cos*z=y, 10
3x —x3
y= p) .
237. LloxasaTb, 4TO M3 COOTHOWEHu# cosa-}-cosP=a, sina--
2ab

~+-sin =25 caenyer, yro sin (x4 f)= =T EC/Ad OJHOBPEMEHHO @
H b He paBHH HYJIO,
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238. [okasare, uto ecam cos’a-}-cos?B=a, To npoussexenue

(i )cos (@ — B)=a—1,
€08 (233- ?uoxasan,, qu ecan tg (e P)siny==cosy,” 0 a|-B-+ 1=

=_—7’25-—|—m:, rie n=0,t1, +2,...

240. J1oka3aTh, 4TO H3 paBeHCTBA
asinx 4-bcos x==(2a -+ b)sint T 4-bcos T (b £ 0, b-2a0) ce-
nyet, ure Jaubo tg x==0, aubo tg x=i~a(lf:%5)).

241. Ha#tu o, B, 7, ectn mssectHo, uro >0, B>0, >0, a

+Bt1=mu cosa+cosp+cosx=—§—.

§ 8. MHocaencpatearHoctn. Cymmer

242. JlaHa noc/enoBaTenbHOCTh ap == 3a, 1+ 2%, rne k=2, ay=1.
Bupasuth @, Kak QyHkuuo or A

243. Uucnosas noCAen0OBaTEABHOCTD Qg A1, Qay .. @, ONpEHENIETCH
CACMYIOUWUMH YCTOBHAME: Q== 2, @1 =3, Q1 == Q10, — Qp@,_1. JLOKa3aTh,
uro @,=2"-+1.

244, IlocaemosaTe/bHOCTh ONpeReadeTcss peKyppeHTHOR (opMy/Ioi

(ﬂ+2)(n+ 1) an#—ngan=0

H HayaldbHLIMH 3HaueHusMH @ =0 u qg=—1. Halltn obmu# unen no-
Cle0BaTENBHOCTH,

245. Noxasars, uro pax duGomawun 1, 1, 2, 3, 5, 8, 13, 21,...,
KOTOpHHA onpenensiercs ycaosuamu ao=1, ay=1, @ ==an—1a, 1
oGnafaeT CBOHCTBOM Qj— @p 10, =(— 1)".

246. Ilokazats, uro pax dubonawum 1, 1, 2, 3, 5, 8, 13, 21,...,
KOTOPWHA ompenendercs ycaosuaMu ap=1, ay==1, @p1==a,-}a,.,
00/1a1aeT CBOHCTBOM Qan,e==ay + a3+ @5+ . ..+ aap 1+ 1.

247. TlocaexosarenbiocTh {a,} 8afana CACAYIOWUMA PEKYPPEHTHHMH
COOTHOIICHHAMU:

gp=a=1,

oy +~ @y -}~ asao == 4ay,
a0a3 + ala‘) + aQal "‘!“ aaao p— 8a3,

Qoy - 185 4 ... - 040y g -0 ot Qpay=2"a,.
Haittn o6mult uwien nocAexosareAbHOCTH,
248. TlocaenoBare/ bHOCTh ONPEAE/AETCS PEKYPPEHTHOH opMy.oft

Upy=_a + p) Up 4 — a?"n_n
U HayadbHAIMU 3HAYCHHSIMYU -
a2 - Bﬂ

- "1=a+p) Uy = a_p .

Hatitu oGmu#t uzen nocaenoparenmHocTh,
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249. Halith CyMMy 72 NepBHIX UJEHOB MOCJAEXOBATENLHOCTH, €CJAH H3-
BECTHO, 4TO €e R-# ujen

a, =4k (k* - 1) — (6K - 1),

250. Iloxasan,,. yTo
19428 3s+...+n2="("+ 125(2"'{" 1).
251. Halitu cymmy
134281384~ - nd

262. Hafttu cymmy

134-33 534, .~ @2n—1)%
253. Haiitn éymmy

S=284- 4834 63... - (2np
254. Ha#ttn cymmy
S=—1P4 P -5 L7~ . —(4n—30 L+ dn— 1)

255. Halith cymMMy £ nepBbiX WIEHOB psifia

12 12422 12422132 12429 138 1., .} k2
LEERR R S LA TRE 2L L D LT

256. lana nocnefoBaTeAbHOCTh Nap YHCEN
(a, b), (an by), (ag by), ..., (an by,
npuyeM 3TW naph uyucea 00pa3ywTcd N0 CAeAyLleMy NpaBHAY:
+b b1=5‘—;'—13 b oy a,,+‘+b,,.

ay= 1 vty an+l—" 2 ] nyl =

IlokasaTb, 4TO HMEIOT MECTO GopMyasl

an=a+-.§—(b__a)(1_4i,,), b,,=a+§(b—a)(1+2_‘4n).

257. IloKasaTh, YTO €CAH YHCAA @1, Q3 Q3 ..., @n,a COCTABJIAIOT

apH(METHYECKYI0 nporpeccmo c paaﬂocn,xo d, 10
1 1 1 1 1

a,a2,04 + Q8344 + aaaiaa + + anan+tan+° =2 (alas - an+1an+2) :

258. Halitu 2n-1-1 nocsiexoBaTe/bHHX LUEABIX 4HCEJ, 0G/akaioWHX
TeM CBOMCTBOM, UTO CyMMa KBajpaToB n-}1 nEpBHX H3 STHX yuceld
PaBHAETCA CYMME€ KBafpaTOB 71 MOC/AENHUX YHCENL

2569, Ilana apudMernueckas nporpeccHs, WICHS KOTOPOH — ueabie
NOJOKHUTENbHEE yuciaa, MssecTHo, 4yTo B 9TOH NpPOrpeccHn €CTh UJEH,
ABASOMMACA MOMNKIM KBaJpaToM, JlOKasaTh, 40 fPOrpeccus COHEPMHT
6eCKOHEYHO MHOr0 TaKHUX YJEHOB,

B npumepax 260—289 aoxﬁsamb, 4mo:
41 2
260. (10" 10™ ... 1) (107 f-5) - 1 = (12 H 2P,
261 245411 4...+-(3-2°1—1)=3(2"— 1) —n.
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' _ n41)__n@41)(n42)
262, S=1+4-3+4-6-4104154... 4 2E0 = S .

263. 2714+ ... (n" 21— 1) =% (2°+9n - ).
264. S=1-11--2-2143.304-...f-n-nl=(n4- D! —1L
265. S=2"J- 42 f-... - (2n)' = 2n ("+1;(2n+1).

266. S=1°4-3 ...+ (20— Ip="00=D

267. S=2-1"4-3.2244.33 4. . n(r— 1)+ )n*=
n(n+l)(n+2)(3n+1)
1.3-4

268, §=1:2:34-2.3.4+...4-n(n4-1)(n+2)=
_nnENn+2)(n+3)
= ) ..

269. S= o1y ... Qp_4 + Q10903 ... Qp + . + Qnln e Cuip 1=
a.,a oo @ — Qg2; ... Q
== Qg ... Qg IR 01 Th orpe {a,} — apudveTHyecKast

k+-Dd

NPOrpeccHs € pasHoOCTeIO d, -
_ 1 1 1 n
270- S_ﬁ+ﬁ+"'+m——m
1
o=

1
271, S= +
aydy ... 0p Qalgeee Apyy ana,l+, 799 T
1

1 1 >
== —_ rie — apH(PMETHYECKASA
(k—1)d (a,a, en@p_y QpyyOpig e Quip_y)’ {aa} P tb(
nporpeccHs € pasHOCThw d.

272, S=2+%+%ﬁ+,.,+3’3‘;1= 3"(2;3—'1_11)+1 .
3 9 33 22/1—1 1 92:n__
273, S=7+_+_+ + + — .
rz+""+‘ _n@mt48@r—1
274, S=5+5+ 54184 + x .

— n“+n’+1_n(n‘-’+2n+3‘
275. S—m‘*'ﬁ‘i‘ﬂ”‘,""" n(nF1) — 2(@mL1) -

276. S=%+§7:_3_+31%1+”.+n;—({;1—{1-)1=nfzn:—1‘2).
277 S=popob gyt gt ! =20,
278 _l_;+%+%+“'+(2n—-l)(2ﬂ+l) 2"((2’::44-11))'
279. §I‘+3! +41 e +n_—1—1—%.

260, S_T+36+ +ﬂ’2(:j-11)’~1 (n—{l-l)"

1 1 1 1
L1~ + 35— gt — m = Tt




282, sina -} sin (@ - B) |- sin (@ - 2B) 4~ .. - sin (@ - nB) =
__sin(a-{-%p) sin-(l'--tz-l)—ﬁ
sin—g— :

283. cos a-}-cos (a - B) - cos (¢ 28) +- cos (@ - 3B) ...
cos (a + ’;—ﬂ) sin ("+-—21E
eoi-cos (a4 nf)= 3 .

sm—z—

284, S=cosa-}-2cos2a -3 cos 32 {-.,, -7 cos na ==

=(n+1)cosna—ncos (n+DHa=—1

i g &
4sm2

®

LT . 2m n—1)=n
285. A==sin— -|-sin— —]—...+sin-—n—)=ctg2—n

286. S=sina-{-sin2a--sin3a--...-sin(k — 1)a=

h—

1 k
=sin ——asin ~acosec 5, rae k=2,

2 2 2 !

n

kn 1: 2z 3r
287. 2 k cos® — ==cos’— -2 cos®— -3 cos? - ...

k=1
...+nc053"——:=—(—’21+ 3 + I )

. 2.1:.. EuT
8 sin 2n 8 sin o

288. S =4l,, sint 2% - 7:- sint 2‘a.+ sin® 2% -}-.. A+ m D sint 270 ==

==sin® gavi Sin 2%a,
1 1 _lguv—tgx
289. + oot +cosucosv — sinr

CosS X Cos y cosycosz costcosu
rpe X, V, 2,..., t, u, U-— NOCAeXOBATE/AbHHE YJAEHbI apu@Mernyecxon
Nporpeccun ¢ pasHOCTLIO T,

114
290. lokasath, uTO €cau %= grrr—, TO

1,
1 1 1 1
sin2a+sin4a+"'+sin2"a=§iﬁ'

291. NoxasaTh, 4TO €CAU CyMMa

@y cos (04 - X) - ag cos (ag - x) ~}-.. .} 2, cos (2, -} x)

opy x=0 u x=ux 7% kn (k—nexoe) obpamaerca B Hy’db, TO OH2
TOXKIECTBEHHO PABHA HYJHO, T. €. NpH MOGOM 3HAUECHUH X.
292. okasath, YTO CyMMa

sin (@ ~—4a
S=tgatgam-tgaatgai-...4-tga,tg “"+’=cosa,(cg:1n+x tlg)“—n'
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FAE Q1 Q% o+ 5 Qpy — NOCHEAOBATEABHHE WYICHH apHQMETHUYECKOH npo-
rpeccud C pasHOCTbIO a.
293. Iokasars, uro

1 1, x 1 1 X
tgx+ 5 tg 5t te T .o 5t 5 =g clg o — 2 ctg 2.

§ 9. Yparsenusa u cucrembl ypapHeHuit

294. Jlokasate, uTo ecan KOpHH ypasHeuus X2-px-J-g=0, rze
M g — LUeJNHe YHCA2, PAUNOHaNBHH, TO 00a €ro KOpHS — LeJne YHcaa,

295. CocraBuTh KBaZpaTHOE YpaBHEHHE C pAUHOHATLHEIMH KO3(dU-

LKEHTaMH, eCAM WIBECTEH ONMH U3 €ro KOpHeH x,—-—V—i_—V—g.
V3+Vs

296. Onpexenuts a Tak, yroBu ypasHenus x'—ax-+1=0, x?'—
— X+ a=0 umean obwnft KopeHb. .

297. MssectHo, 4yTO uHCaa Xy M O SBASIOTCA KODHSMH ypaBHEHuS
X+ px—+4g=0, a uucha X3 U @ ABAAOTCH KopHAMH ypasmeuus x*--
+pix ¢ =0, npuvem x; 3 x;. CoCTaBuTs KBagpalHOE YypaBHEHHE,
KODHSIMH KOTOpOT'O CAYMaT 4ynCAZ Xy M X

298. Tlpu kakux sHaueHussx a ypastetus (1 — 2a)x*— 6ax—1=0
u ax*—x-1=0 umeior obunil KopeHs?

299. Jlokasars, 4TO ecu KOpHM ypasreHust x* - px - g==0 geticrau-

9

Te/bHbl, TO KOpHU ypapHeHus x* (a -+ %> rx-+gq (a — —(11—>' =0 Takxe

HellCTBHTENbHL., 31ech MapaMeTpsl @, p U g — ReHCTBUTELHEE YHCIIa,
300. Hokasarb, 4TO pasHOCTb KOpHEH ypaeHeHHs

5x*—2 (5k - 3) x -+ 5k* 6k - 1=0
1Ile 3aBUCHT OT &.

301. MspecrHo, uto np; MoGOM NOAOKMTEALHOM A BCE KODHH ypas-
HeHust ax® - bx -}~ ¢ A =0 nefcTBATeNBHL ¥ NOJIOKHTENLHH, [10K23aTh,
4ro a=0. (Kosapduuuenrsr a, b, ¢ npexmonaraoTca nEHCTBUTENbHEIMH,)

302. [lokasars, 4TO A4 JKOGOrO (KOMIVIEKCHOTO) PELLEHHA CHCTEMH

1 .
x”+y’+xy+x—3,=a, x4+y4'l‘xgyg—;s%,a?"2=bg

cymMa x*-- y? meicTBHTE/IbHA Npu MOGHX NEHCTBHTENBHBX @ M b, KpoMe
a=—2=u,

303. Lloxasats, uTO A% TOro, 4TOGH YypasHenue ax’—bx*--cx -+
+d=0 (a2 0) ¢ peficTeuTeabHBIME KOS(D(HUUUEHTAMH WMERO YHCTO
MHHMBIY (OTIMYHBIH OT HYJY) KOpeHb, HEOOXOAMMO M HOCTa TOYHO, YyTOOHI
ad=bc u ac>>0,

304. Noxasare, uro ypasueHne x°®-l-ax?—bH=—0, rme a u b—
AedcTBuTENbHBIE yuCAa U D > 0, UMEET OfMH M TOABKO OJMH NONONHTENb-
HHH KOpeHs.

305., Toka3sarb, YTO ypasHeHue

XL x =0,

Tae n-—npocroe, He uMmeer pallHoHaIBHHX KopneH,

.



806. [oxa3arb, 4YTO peHCTBUTENbHHH KOpeHb ypaBHeHMA X% -
~+ x —10=0 uppanuoHaien,

307. Halitn Bce 3Hauenus 2, npH KOTOpHX ypasueHue x®— 2V 2 x-+
%1 =0 umeer gelcrpuTejbHHE W pasiuunbie kopHH, Takwxe ompe-
AeMUTh, CKOJBKO KOpHe# 39TOr0 ypaBHEHHA HaXOZUTCA B HHTEPBAJE

(0, V'2) 8 sapucamoctu or k.

308. IloxasaT, uto ecau cucrema ypasheuutl a (x*-4-y9)b-xy—
—A=0, x—y-+A=0 uMmeer relcTsuTeJbHHE pelleHHs Npu ALOOM
staveuun A, 1o a=20.

309. oka3zaTb, 4TO A TOTO, YTOGH 06a kOopHs ypasseHns (1 — a¥)x* 4~
-+ 2ax-— 1 =0 npuHagrexanu uurepsany (0, 1), neobxomumo u gocTa-
104HO, uTO6H GBLTO a > 2.

310, [loxasaTh, 4TO ecAn MekAy KO3(duuUeHTaMH p H ¢ ypaBHeHHs
x34-pxt+gx -+r=0, p, g, r — nelicTBUTE/NbHKE YNCAA, HMEET MECTO
sasucHMOCTh p® <3¢, TO 3TO YypaBHEHWE MMEET EMHCTBEHHHIN HeHCTBU-
TeNbHEH KOpeHs.

811. JToxazaTbh, 4T0 ypaBHeHne x°—px--1=0 npu p ueiom u
GonpweM 2 e MMEET DAUMOHAMLHBIX KODHeH.

312. Hucro 1 4 VE ABASETCH KOPHEM YpaBHeHHs
x84~ ax?® - bx* |- 5x +.2=0.

HaiiTt Bce ocTasibHBle KODHH 3TOr0G ypasHEHHS, €CJH M3BeCTHO, YTO @ H
b — paunoHanpHBHE UYHCITA,

318. IlokasaTh, YTO A8 TOFO, YTOOW ypasHeHne ax®—bx—4-c=0
HMEJIO fmefcTBUTE/]bHBIE KODHH, [OCTaTOUHO, UuTOOB HMEJO MECTO He-

pasencrso ¢ (a— & -4 ¢)<0.

314. JloxasaTh, YTO €Cn Memay KoaddHuMeHTaMH ypaBHEHHH

xtmx4-n=0
7
X' +px+q=0
HIMEET MECTO 3aBHCHUMOCTb
mp = 2 (ﬂ + ),

TO XOTA GB OAHO H3 STUX YPaBHEHUH HMEET AeHCTBHTENbHHE KODHU.
315. [lausl mBa ypaBHEHHS:

X—56x+m=0un 2—T7x4-2m=0 (m # 0).
Onpenenurs TO 3HaueHue M, TPH KOTODOM OXHH M3 KOpHeft BTOpOro

ypasHeHus BABoe GOJbUIE OXHOTO U3 KOpHEH NepBOro ypaBHeHHA.
316. [loxasaTh, UTO [BE CHCTEMH YpaBHEHHH

A=0 A 4pB =0,
B=0 NA--p'B=0

SKBUBA/JCHTHH, eClu Ap’ — p\' HE paBHO HYJMO,
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317. Jloka3aTh, YTO M3 HBYX ypaBHeHHH
(@40 x*+2acx +c*—b'=0 u 22"+ 2cy--b=0

xoTA OBl ONHO MMEET AEHCTBHTE/bHHE pelieHus,

-318. JlokasaTs, yTO ypaBHeHHe X'-|-ax--1=0 He uMeer pauno-
HaJbHHX KOpHe# mpu uenoM g, OTIMYHOM OT == 2,

319. Hantv BCe 3Hauenna A, npu KOTOprX KOpHH a, B ypasHeHus

x? - kx — k=0 ynoerneTsOpAT HepaBeHCTBY 5 + > 1.

320. Unucaa a u B (@ 7~ B) sBwtoTca KOpHAmu ypasHeHus x° - px
-+ ¢==0 un ysosnersopsior pasexcrsy a3 -a -3 ==0. Hatru cootno-
IIeHWE MEXIY P ¥ ¢ ¥ BBIPasHThL TPETHH KOpEHs uepe3 a n J.

321. Ha#itn neficreuTe/sHblE pelUEHUS CHCTEMBI

{ Y224 2ax =34°,

x4+ y=2a

822. NokasaTh, 4TO eCAW KOPHH OUKBAaLDAaTHOrO YpaBHeHns Xx° |-
+px*4-g=0 cocraBamOT apU(HMETHYECKYI0 MPOrpeccuo, TO umeer
mecTo cooTHomenne 100g=9p’.

323. lokaszaTh, YTO eC1¥ KODHU OJHOTO W3 ypaBHEHWH

x*4-2x+a=0, (a—3Nx*—2@+1)x—(a*—a+2)=0 (a#3)

LEHCTBUTEMLHB ¥ Pa3/MuHH, TO KOPHU JPYroro — MIKMHE,
324. YcraHOBUTH, NpPH KaKUX pPalMOHANLHBIX 3HAYEHUSIX R KODHM
ypaBHeHHq
hxt— (1 —2R) x4k —2=0
PaunOHab HEL
325. YcTaHOBHUTH, NPW KaKWX BHAYEHWAX [apaMerpa & ypaBHEHus

xX—@2a+Yx+a+1=0,
2% —(4a—1Nx+1=0

uMeroT obwull kopeds. HaliTh COOTBETCTBYIOU{MY KOPEHb.

326. Ilokasarh, 4TO ec/M Py—-p; ~+pa==1, rae ps P1, Pa— NOJOKH-
TeNbHLHIE YHCA3, 8 YDaBHEHWE pPo-tp1x - pex?==x umMeeT KopeHs X,
YIOBJETBOPSAIOWHMY  yCJIOBUIO Xy< 1, TO BHINOJHAETCA HEPaBEHCTBO
1+ 2pe > 1. O6paTho, ecat py~-2py > 1, TO naitHOe YpaBHEHHE HMeeT
KOpEeHb Xy, YAOBJIEIBOPSOmUY yCa0BUIO Xo < 1

327. Hallth ycaosue, mpH KOTOPOM KODHM X1, Xy KBagpard€oro
ypasuetus ax®—bx-}-c=0 (a # 0) yaoBIeTBOPAIOT JMMHENHOMY ypaB-
HeHuo Axy - Bxg=C.

328. Haiitn Bce nelicTBHTE/]BHEIE DellieHWs ypaBHeNud

8(xt ) — 4+ ) 4+ 1=0.

329. Pemuts ypasuemme 2a%x 4 (x? -} 2)a — (x® — 2x)=0.

330. Hoxkasate, uto ypasHeHue ||3 — 2x|—4-2|=x wHe umeer pe-
meHu i,

331. Pemnurs ypasuenne |x*— 9|4 |x* —4|=5.
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332. HaliTn Bce yerHpe KOpHA ypasHeHus x*-~4x—1=0.

833. Hatitu Bce aHaueHusa a, NpH KOTOPHX ypasHenHe X®— 5x--
-+ a =0 nMeer gBa paBHHX KOpHS.

334. Haitrn pelicrBuTeNbHEE KOpHM ypasHeHus 2x%— 6x-}-5=0,

835. HaliT Bce yeTHpe KOpHA ypaBHEHus

Xx— 1P xxt—1)=2(x41)%
836. Pewwuts ypasuenne x*— x® — 10x*}-2x4-4=0.
337. Pemuts ypasueuue ( x—f—-l )2+<x—{ i )2=n(n— 1).

25x2
2 —_
338. Hailtm Bce KopHW ypaBHeHns x +—(x_~—i—T)’_
339. Pewuts ypasuenwe ||2x—3| —x--1|=4x— L
340. Ha#ity BCe nedcTBUTENbHBIE KOPHM ypaBHEHWA

11,

X' —2{x—a|+2|x—2]=0.
341. Pemnts ypapuenuwe (x?— 6x — 9)*=x®— 4x* —Ox.
342. Hattru Bce 8 kopwHe# ypasueHuq
268 — 9x7 |- 205 — 335 |- 46x* — 66x° + 80x — 72x - 32 =0,
! 343. Hatltn Bce 4eThlpe KOpHH ypaBHEHWs
x* — 2x% — 400x = 9999,

344, Haittu Bce yerblpe KOpHS ypasHenns Xx*— x* 4 6x —8=0.

345. Tlokasats, uto ypassenne J x—-6 —} x —7 =5 He mmeer
pelueHuit.
346. Pemnts yparHeHne

Viorx4+6Vx+1 +Vs—x12Va—x =1
347. Pewnrs ypasueHue
Vx—24Vox—5+V x+2+3V2x—5=7V2.
348. Pewnts ypasHexue
Vx—2Vx—1 +V x+3—4Vx—1 =1,

349. YcraHoBHTh, NpM KaKWX SHaueHMaX a ypasusenne ) x*—1=
=—qa — X HWmeeT pemieHud. Haltn pemieHns.
350. HatiTn ne#tcTBATE/NbLHBIE PEIUEHNMT YDPaBHEHHA

6y x—3 +yYx—2 =5y (x—3)(x—2).
861. Pemurs ypaeHeHue
2YVatx —Va—x=Vae—x+Vx@t+x

352. Pemnth ypaBHeHHe

VaotxVEFbor—a =x—a




853. Pemnth ypanHeune
1 . I . Ve
I—VT—x 1y T—x
354. Pemnts ypasHeHue
1 1
=
VetVe—1 Ve—Ve—1

355. Halttn nmeficreuTe/nHLIE pEIUEHMS YPaBHeHMs

1+ x—Vi2x+ x2 — g V2+4x +Vx
14+ x +Vox+x2 V2+x —¥Vx !
rae a-— JeHCTBUTRARHOE uNCho,

356. Halltn neftcTBUTE/bHBE KODHM ypPaBHEHHS x]/x——{— X — 2=
= m.

=} 2 1)

Pewums ypagnenus (357-—369):

357. V24 +xL V12 —x=6.

358. 4 x +V4—x"=4)x

359. 4xt1=4x})2 ]/x*— %

360. x* -+ x}) x1 — 2(x--1)=0.

361, (x — 1)3‘/;‘:)6l +(3__x)31/3—_x =9

362, Y AV x—0 21/"—"
Va—x —Yx—b x—b"*
x+V1I—=x* 35

364. VrF1 —]/ =L =1

365. Vx Faf +V (x—af + V¥ —a* =y,

366. (2x — 1=} "x (6x—2} x —3).

867. 25x* — 1lx— 6} x —8=0.

368. Y x— 213 —x =1.

369. x——31"/x=a3—{—%.

370. Ilpu xaknx HDeHCTBHTENbHBIX @ W b cucTeMa ypasHenn

xXye -+ z2=a,
xy2? - z2=0»,
w2 =4

HMEET JNIUb OHHO pelleHMe B OOMACTA AeNCTBHTEAbHHX uMcen?
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371. Pewnth cucreMy ypasheruid

|26 —1]|—y=2,

X —|4—y|=—1
372. Ilpn xakoM ychOBMM CHCTEMa yDaBHEHMH

A=xtly+z—(a-+b-+c)=0,
B=ax by -|-cz —(a® |- b*-}- ¢ =0,
C=0bx-tcy -+ az—(a®+b*+ =0,
D=cx+t+ay+4bz—4ab=0

paspewnma? [Tonaras, 4T0 3TO yCAOBNE BHIONHEHO, PEINNTh JAHHYIO CHCTEMY.
373. Pemmnth cncreMy ypaBHeHnf

Yot a3, Fx,=1,
XXy X, =2,

X1+ X+ - x0=n
374. PewnTs CHcTEMy ypaBHEHHH
2y —1=V¥—2x11, yP=1—|x|
375. Halitu panmoHanpHHE pelieHus yDaBHEHHS
x4y=x" 4y
376. Haittn Bce xelcTBHTeNbHHE pelleHHst CHUCTEMB ypaBHeHul

x4y =193 |- 16x,
14y

——=5=20.

[+ x
377. Pewnth cncremy ypaBHeHu#
4y Y Xy =11,
{f+xVEEﬁ&
378. Pewnrs cucremy ypaBHeHnH
{Va-—-x —Vy—x=VY,
Vob—x +Vy—x=Vy.
379. Pemuth CucTeMy ypaBHeHaMH i

{ | x|+ 2y =5,
2x4|y—1]|=3.




880. Peluts cHCTEMy YpaBHeHRH
x-}y=uaxy,
y+z="byz
2-+x=cxz,

rae a£b-tc, b£a-tc, c£at-b.

381. Hailtu gelicTBuTeapHbie PELIEHHS CUCTEMB

P 28 =7,
y—2z—3x=0,
Z—x=y—2,

382, Pewnts cucreMy ypaBHeHnR
xy=—1,
. 3n
arcsitl x - arccos y =-5-.
883. Iloxasars, 4TO aAs TOro, 4ToOM CHCTEMA ypaBHEHWH
x+y4z=a, P4y +2"=0% xy=>2*
uveaa Xors GW OHO TNONOKATEAbHOE pElIEHAE, HeOGXOAMMO ¥ HOCTa-
TOYHO, YTOOH HWMEJNO0 MECTO COOTHOIUEHME |b|<a<|b|]/3.
384. Ilpn xakux a ypasHeHue
|x?—6x- 8|+ |x'—6x45|=2a
Hmeer Gonblle TpeX peweHni?
3856. Ilpn kaknx a cuacreMa ypasHeHni

. 5
sinxsmy=€ sin a,

5
€0S YCOS.X¥ = & oS 2

UMeeT peluenue?
386. Jloxasarp, 4TO ypaBHerue

Vxta +Vo—x =c
HMeeT eauiCTBEHHLIH KOpeHs TOMbKO npu ¢?=2(a -} b).
387. Ilana cuctema ypasHeHu#

sin xsin y =p sina,
COS X COS Yy ==P COS Q.

Hatitn Bce Taxkme p, 4ro a) HalhJercd 3Hayenwe @, NPH KOTOPOM CHCTEMa
umeer peliledne, 6) npu moboM & cUCTEMa MMEET pellieHde.

388. Ilpu xakwx SHaveHusx napaMerpos a # b uMeeT pellleHun CH-
CTeMA2 YpaBHEeHuH

F+ o=,
x4+ y==06"41?
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389. Croabko pemenuit Ameer ypasHenHe log s, x=—cosx?
2

390. ITpy kakmx BHaueHMsX NapameTPa P uMeeT pellieHus YpasHeEHue
1 -}-psin x=p* —sin? x?

891. Ilpu kakux a ypasHeHue |x—}—2|—|2x—|~8|—a"

4) UMEeT eNVHCTBEHHOE pelyeHue?

6) uMeer GOABINE ONHOTO PELIEHUS?
B) He nMeer peleHni?
892. Ilpn xakux a cucrema

X = a,

arctgx:% +y

HMEeT EIUHCTBEHHOE pelenue?
1 X
893, Ilpn KaknxX @ u m YDaBHEHNE a"—{—(;) ==m UMeeT peIleHNs P
394. [Ipn xakuxX SHaueHMAX NapaMeTpoB a ¥ b nMeeT peilenue ca-

cTeMa ypaBHeHu#
{ U+ 2P 44y =a’
@° 4 1)+ = (bt - 1)7?

395. /lokasars, uto ypasHenne logi(2 —x)-log,2=—1 He wumeer
pelueHuit,

396. [Ipn Kaknx 3HaueHusx k ypasHenne 10g, . kx==2 nmeeT pPOBHO
ogHo pemenne? HallTn coorBercrByiouine pemeHns,

Pewums ypasnenus (397—403):

307. /1" 1og, V27 -logsx —+1=0.

898. 5 log 1 (x4 2" — 3 =1log (4— % +log; (x+ 6.
1 ) T

899, log1 xx“— 14 10g 4, x* +-401oge, V x =0,
F)
2log ; (4— x)
1 g _
0 T T oRETe -
401, logsa—logya=log y a (>0, a=£ 1)
3

402. 1083 o « (1 J-cosx)=2

403. (log, c)'*% 1963 % | {og, c=1og, ac [(loga X)'°86 %8 ¢ ] )
404, IToxasars, YTO YpaBHEHKE

1g (x’——%-) —1g4
ig (x +5) -1

=—1

HEe WMeeT Demiedui,
A



405. Jlokasars, uTO ypasuenne gV 1Fx +31gY1—x —
— gV 1—x"=2 He umeer pewenntt,
406. Pemuts ypasxenue loge(x - 1)*J-logs| x4 1|=86.

407. PelnTs ypasHeHUe 1/1 J-1gtgx + 1f1 —lgtgx =2,
408. YcraHOBuTb, TP KaKuX BHAYeHNsX q ypaBHeHue
log, x 4| a-}~log, x| log,; a=alog,a

uMeeT DelleHNs, U HalTH 5TH pelleHus,
409, JloxasaTth, 4TO cucreMa

1
{ x0TI,
log, (yx — x)==1

HE UMEEeT pelleHni.
410. Pewnrts cucTeMy ypasHeHui

logg x - 108, (¥ — 3y) =2,
5
{x-y“’gxy=y-2.

411, Pewnts crcreMy ypasHeHMi
Ix I]g l y l — 4,
xy =40,

Pewums ypaguenns (412—424):
1-a? 14-a2\»
412.( )+1_( L )

2 1
418. al—f—bx=m(ab) , a=0, b=0,
1 1
414‘ l + l == l .

& 6%  g*

415. 2* —3* =Y 6* —9*,

416. 5cos3x - 3 cosx=3 sin 4x

1
417, tg 20 4 sin x =cigx+ sm5x
418, smx—{— sin 2x -2 sin xsin 2x =2 cos ¥ -}~ cos 2.
419, 1 4-tgt x=sec®x — sec?x.

420. 1 --sin 2x—]—-2]/§cos3xsm(x—|——;'—)=2 sin x 4-2 cos 3x -}-
-} cos 2.

421. cos? 3x+ cos? x ==cos 3x cos* x.

422. 2sinx—]—-3cosx—]—-2cosxsin2x—2+cos2x+3sin2x.

423, ctg2x-}-3tgdx=2tg ¥} ——1r sm4x

424. sin®4x - cos? x =2 sin 4x cost x.

2+ b




425. YCTaHOBUTD, DY KAKAX SHAYEHMUAX @ YpaBHeHu? sin® x - cosbx=q
nMeer peutenvs. Ha#tty pewenusn,

426. Pewntsb ypasnenue cos'x -} 2sin*x=a.

427. JlokasaTh, 4TO pelleHHsIMP ypaBHeHHU

ion 1 n
sin + —_—— = -+ =
x cos™ x cos ,/v sin™ x °*
rne m 1 Nn— HarypanbHLle HEUETHHIS 4HNCAA, ABARIOTCS UL YuCAad xXx—
™ } t
=T+k'n (k—o, _1, _2, ...).

Pewums ypagnenus (428—438):
428. asin2x+ bcos2x+V a® -+ bsin6x =0,

429. sin* x -} cos* x =sin* 2.c -I- cos* 2.x.
430. a sin % —(sinx+sin 32-(-) =0,
431. V2 (sin®x -} cos®x) =sin2x.

432. sin2x -+ 3 cos 2x=a.

433. sin® x - cos® x = a (sin* x | cos* x).
434, sin’ x4 asin® 26 = 5.,

4356, 1 —sinx (m cos x -} nsin x) - cos x (7 cos x — msinx) =
=2 cos*(x — a).
436. sin 4xsin x — sin 3. sin 2 = % cos3x -+ 1+ cosx.
-437. sindx=mtgx (0<m<C4)
438. 142 (cos 2x - cos 4x ~}-cos 6x)=0.
439. YcraHOENTb, Npn KaKuX 3HAYEHNaX aq ypaBHEHuE
sin2x 422}/ 2 (sinx — cosx)=4a— 1

’

umeer peireHds? Haidtu pettienns,
440. Pewnts ypasHeune ctg (% cos 21:x) =Y 3.
441, Pewntb ypaeHeHve b ctg x —btgx — Bactg x=4aq,
442. Pemmnts ypasuenue tg N V3.

x4+x41
443. JlokasaTb, 4TO ypaBHEHue

sin 3x cos (% - 4x) 41

a+cos<g—+7x)—sin(%— x) =0

uMeeT pellenue npu moGom a 7% —2, Haitta pemenns ypaaueﬂna’.
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444. CronpKo pemeHnd B LleINX YMUCIaX #2 ¥ 1 MMEET yDaBHeHue
] 2
sind VAT 4y — 07

445. Tycrs x = 0 — xkopeHns ypasHeHns a tg (@ - x) b tg (B -+ x)=
=0, rae a+b#0, a0 F£kn, k=0, =1, &2, .., Ilokasars, uTO
OCTaNbHHE KOPHW 3TOr0 yPaBHEHHs, He pasHHe nwm(n — nenoe), yaosje-
TBOpAIOT ypaBHeHwo ctg(x4-a4-f)=0.

446. Haurn Bce 3Haueuns m, yaoereTBOpsiowne HepaseHCTRy — 1<
< m<C1, pad KOTODHX ypaBHeHne 4si0% | g;.2si0% L pm?—1—=0
¥MEeT DeIueHus, ¥ HAWTH '3Ty pemeHus.

447. Haiin sce pelicTBHTensHbie Napsl ymucena X, ¥, YAOBJAETBOpAIO-
mue yparueHuio x*-f 4xcos(xy) -+ 4=0.

448. Jlokaszarb, 4ro ypasHemne x*—xsin(xy)-+1=0 He umeer
pelueHuH.

449 Hafitm Bce mapm umcen X, y, YAOBIETBODSIOULYE yPaBHEHHUIO

. g 1 \? 2. I\ 1
(sm X+ oy —|—<cos x I—COS,x> =124 5 Sin y.

450. Hailin Bce mapw unucenr X, y, KOTOpHe YAOBJAETBOPAOT ypaB-

REHNIO
tg* x 4 tg'y - 2ctg® x ctg® y =3 {-sin® (x +- y).

451. Hafltn BCce mMaps uwncen X, y, KOTOPHE YAOBJAETBOPSIOT ypas-
PERUIO

sin? x -1 2sin%y }-tg® x |- 3 tg?y=2()/2 sinxsiny+ V'3 tg x tg y).

1
452, Jokazarh, YTO ypasHeHue sin <7 arccosx):l He wuMeer pe-

IWEHHUH,

453. [oxasarh, yro ypasHenue 2 arctg X -}-3 arccig x=== He nmeer
pEueHu .

454. Pewuth cucreMy ypasueHni

ctg x ~-sin 2y ==sin 2x,
2 sin ysin (x 4 y)=cos x.
455. Pcluuure cncremy
{ tgx gy _ gz

a b c '’
x+y-tz=m

. 456. Ilpn Kakux 3HAYEHUAX Xy, X, -.., X, MMEET pelIeHUs CUCTEMA

ypasHeHu #t i

tgtgxs=tgratg xs=tgxatgxs—=...=tgx, tg1 =17

457. tlafitn Bce Napm uymcea X, y, YAOB/IETBOPSIOILUE YPABHEHHUIO

16 sin*xsin® y -+ tgtxtg y 4+ 18 =24sinxsin y -+ 6tg xigy.
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458. Peumnts ypasHeHne
5
log sin? x - 4 sin2x-}- 2
4 ( 2 )= L
459. Pemuts cucreMy ypaBHeHu#
{ el 4+1yl=3,
nx?
Sin—z—-—— 1
460. YcTaHOBuTh, DM KAaKUX SHAYEHMSIX @ CHCTEMA YPAaBHEHMH
sinxcos 2y=(a®— 1! 1,
cos xsin2y=a-1
mmeer pewiedns, Haittm Bce pemenns,

§ 10. lokasaTensCTBO HEpaBEHCTB ')

461. Jloxasarb Hepasenctso 3% > 2%,
462, Jokasars HepasedcTso 202303 3032
463. [lokasarb, yTO npyu AOOKX SHAUEHUSX X MMEET MECTO HepaBeH-
creo X0 — X7 L xt —Xx* - 1>>0.
464. [okasars Hepaseucrso 2a®4-11>>9a npn a=0.
465. Nokasats, w10 ecan 2 >0, >0, ¢ >0 n a?--02=<c% 10
uMeeT Mecto HepamencTRO @f - b3 < ¢’
466. lokasate, yT0 ecam p°--¢*=2, 10 p4-qg=<< 2,
467. Jokazarh, uto ecmn a==0, b_=0, T0 nmeer mecro Hepasen-
creo a*-a% —4a% -+ ab - b* = 0.
468. Jokasars, uto ecan a==0, 10 MMeeT MeCTO HepaBeHCTRO
&t —a®—3a+5>0.
469. Jlokazats, 4T0 ecam a =0, TO nMEET MECTO HepaBEHCTBO
@ -}-3a%}-15>> 13a,
470. Joxasats, uro ecad a==0, b==0, TO UMeeT MECTO HepapeH-
crso ab(12 — 2a — 5b) << 2a }- 5b.
471, Jlokasats, uTO ecim @ >b >0 n n— HatypansHOe yucno, 60/b-
wee 1, TO ¥MEET MECTO HEPaBEHCTBO

Va—b6>ya—b.
472. [oxasats, uTO eciu a==0, TO NMEET MECTO HEPABEHCTHO
a'-a*—8a"+4a4>0.
478. Hokasarh, 4YTO eCAM NQJOXKHTEAbHbHIE YUCAa a, b, ¢ Takue, UTO

a--b>c¢, a-¢>b, b-}-c>>a, TO HUMEET MECTO HEDaBEHCTBO
@+ cN(@t-b+c)>2(@ 4 b4 cb).

1} Boabwoll Ha60p 3anay Ha IOKa3aTeabCTBO M pelleHUEe HepaBeHCTs UMeeTCA
B xuure; M. X, CusamwuHcku#, Hepasencrsa B sagauax, <Hayka», 1967,
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A74. Jloxasars, yro ecnau a >0, 56>0, ¢ >0, a<b-¢ b<at-
Je¢ c¢<la-tb T0 uMeer wmecro HepaseHCTBO af-j-b?-}-cf<C
< 2(ab 4 bc - ca).

475. Jlokasarb Hepasewctso 2(a*~-6%--19> 1245 npu a=0,
b=0. .

476. Jloxasath nepasenctBo 3a®-}-76°==9ab® npm a=0, b=0.

477. Joxasath HepaseHctso 8 (a*-}-b%) = (a | b)t.

478. Jloxasath, uTO npH JMOOOM HEOTPHIATEALHOM @& KMEET MECTO
nepaBeHcTBo @b - a® - at4-a'4-a =64 —1.

479. Jloxaszath, uTO npnm /MoOLX nEeHCTBHTENbHHMX @, b U ¢ nmeer

a2 + bﬂ + 02 + 3
MECTO HEpaBeHCTB0 ———————>=a +b+c

480. Nloxasas, wto )/ 3+¥ 3 + 1/ 3— /3 <2 V3.

481. Jloxasarb, uro ecam @ >0, b0, TO HMeeT MeCTO HEPaBEHCTBO
4ab (3 — a) —4a (1 - bY)<b.

482. JJoxasarh, ur0 npu Mo6OM HEOTPHULATENLHOM @ HMMEET Mecro
HepasencTeo (@®--a®—-a - 1)!= 1643

483. Nloxaszarb, 4T0 HepaseHCTBO |2x? — x— 1|<{2x—2 ne BH-
NOJHAETC MM NPU KAaKOM SHAUEHNH X.

484. ITokasars, uro HepaseHcTso |x — 3 — x*| < x -2 He Bmnox-

HAETC HM NpM KAaKOM SHAYCHUN X,
2
485. JlokasaTth, 4TO y=—2i—33‘:_’_—]§—

< —3, ecmn x <0
486, [oxazats, uyto ecan 0<x=<<a<Cl, To uMeeT Mecro HepaBeH-

1 1

crBo X+—-=a--.

487. Iloxasath, YTO €CJAM HMEIOT MECTO COOTHOIUeHus

x4 y-tz=xyz, x'=yz, xyz #0,

rae X, ¥, 2 — AecrBATENbHbHE YHCAZ, TO | X|= V3.

488. Noxasats, uro ecmin a >0, 8>>0, ¢>0, To umeer wmecro

ab be ca

HEpaBenCTBo ~— - — -~ -=a-}b-c.

489, Jloxasars, uTO0 A1 A1060TO HEHCTBUTENLHOTO X MMEET MeCTo

1

nepaseHcTBo @™ << = (14-20%), rae a>0.

490. Ilycte @, b— taxue gedtcrBuTenshble uncaa, yro 0<Ta <b,
OGosnaunm yepes r pasHOCTb MEXIy CPENHMM apH(METHUECKHM M Cpels

=5 eum x>0, n y<

HUM reoMeTpHYeCKHM 5THX uncCel. JloXasaTh, 94TO 0<r<-8-‘-z(b—a)’.
491. oxaszars, uro ecan ¢ >0, To npy mMoGHX #eHCTBUTENBHHX 4
H b BMeeT MeCToO HEPaBEHCTBO

14300 -0 -1
f+_°2;t_+_>a+b+1_

492, Jlokasars, uro ecmu ab >0, ac™>0, To umMeer meCTO Hepae
2a' 444 _

B bt ! N
CHCTBO 4ab - 2ac
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2x? 1
Vit 1 =1
494. Noxasarb HepasencTBo (-~ 1)(2n 4~ 1)b =6 [(n 41 Vab— a],
rae a =0, b =0, n— narypanHoe.
495. [oxasaTh HepaBeHCTBO

ab+bet+ca=Vabe(Va+Vb+Ve),
rore az=0, =0, ¢=0.
496. Joxa3aTe HepaseHCTBO
a(14-8)+b(1 + o)+ (1 +a) =6 Vabe,
rie =0, b=0, c =0,

497. Nlokasars HepaseHcTBo a'-bi-c? =V abe Vae+Vo+Ve),
rae a=0, b=0, c=0.
468, Jlokasarh HepaBeliCTBO

2(Ya+16+V ) —(Va+ Vit Ve)<s,
ecmt az=0, b=0, ¢=0,
499. Noxasars, uro ecmn Va4 Vo4 Ve=1, 10 atbtc=

500. [loxasarb HEPaBeuCTBO (ﬁﬂﬂ:ﬂ>1/a (nt1— 1/a)

rae a == 0, n— HarypaabsHOS.
501. JloxasaTb Hepasencrso

6a+4b+5c=5Vab--7Vac+3V b,

roe a=0, b=0, ¢=0,
502. Jlokazarb HepaBeHCTRO

nntNat2m=4Va(VTL+V2+.. . +Vn),

rae a =0, n— uenoe HEOTPHUATENLHOE YHCJO.
503. lckasaib HepaBEHCTBO

2 VatVoWVTLVit. . .+Vi)>
=2V ab(YVT1+V24-... 4+ n),

rne a=0, b =0, n— HarypalbHOL,
504. [loxkasars, YTO UMEET MECTO HEepPaBeHCTBO

(Va+Vo++Ve)atb-+c)=9V abe,

-

rae a=0, b>=0, c=0.
505. [lokasaTh HepaBEHCTBO

Vab+Ybi+Yea—1<2(a+b+0),

rae a=0, b=0, ¢=0.
506. Jlokasats HepasencTso 2a° -+ bb=62 Vb, rae b> 0.

493. loxasarb HepaBeHCTBO

-
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507. ﬂoxaazirb, ytO0 fipn moGOM HEOTPHUJTENTLHOM @ UMEET MECTo
HepaseHCTBO Va@+ )+ a(a—4)+1=0. - ‘ :
. 508. IlokasaTh HEpaBeHCTBO .
a+b=2(ab-}-b Va—l—a Vb — ot —b°),
rae =0, b=0.

509. Nokasars nepasenctso @b+ c¢=2(Vac+Vbec —V ab),
rae a >0, 56>0, ¢ >0. 3

510. Toxasars nepasenctso a® b -V a+Vab (e Vb—4V a)=0
@=0, b=0)

] 1
B611. Jlokasath, uTO €cau F-I'F:a’ TO HMEEr MeCTO HEPaBeHCTBO

x"‘—|—y’>i, roe a >0,

X
512, JlokasaTb, 4TO HMEET MECTO HEPaBEHCTRO 0! ,j-_l <L
513. Hoxkasats, uto npu A000M AeHCTEUTeIbHOM 3HAUEHUM @ mwee‘r
1 20 44
=
MECTO HEPaBEHC1BO \aa+20+4<3

514. Ilokasats, ut0 ecmm l<Ka<<b-tc<la—+1 u b<<c, 10

a>b.
516. Hoxasate, uto ecan X -y --2 =235, xy -} yz -} 2x =8, rle x,

y, z— neficTgurenbnne uncaa, 10 1 <X << .

516. Jlokazats, uro «®—4-f% + a3 =0, rge a n B — xopHu ypaste-
uus x*—ax —a=0,

\ 1 3 5 9999
517. [lokasaTo HEpaBeHCTBO 3 * - ?“‘TO__OO<0’01'
518. IlokasaTb HepaBeHCTBO n!><%)", npeaBapUTeNbHO JOKABaB,

wo (14 %_)”<3.

519, Jlokasate, uto ecan a >1, bz=1, x>0, 10 umMeer mecro
nepasexcrso (1 -}log, b) (logs, x + 1) =2 log, x.

520. Hokaszate, urc npu a >1, b>1, ¢ > 1 umeer mecto Hepa-
BEHC1BO

log, (bc) <1 -+ ——1———-5) =4

log, b'%¢a

521, Joxazarb, 4T0 MMEET MECIO HEpaBeHCTBOo
gl 4lg24-...+lgh+lgk+ 1) lgl+1g2+...+1gk
E1 > k .
522. JlokasaTe HEpaBeHCTBO
n41 _1gl41g24...41gn
Ig -é— >_g_ +1g ’-ll- +ign

’

523. Joxasats, uro ecan a >1, b™>1, ¢>>1, 10 nMeer MecTo
HepaBeHCTBO logasc @ 10gq b log, ¢ << 27+
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524. [lokasare, uto ecan @ >1, ¢>> 1, T0 HMeeT MecTo HepaseH-

cteo 3 log, @+ log, ¢ | loga c > 4.
525. Jlokasarb HepaseHCTBo log, ab - log, a*b®™> 24 log, a- log, b, rae

a>1,56>1,¢c>1.

526. ﬂoxaaarb, yTOo mMpy MoOOM 3HAUEHMH 0. UMEeT MeCTO HepaseH-
creo cos?a - cos? 20 4-sin 2a (2sina - 1) < 3.

627. Ilycts nonoxutenbHbie yncaa a ¥ b takue, uto a b <w/2.
Joxasath, uto tgatg b< 1.

528. Jlokasath, uto ecan o f--y==x, To uMeeT MecTO Hepa-
BEHCTBO

in2 & a B g 7 E‘
sin® 5 +-sin® & —-sin® 5 = ..

529. Ilokasarb, 4TO 4N OCTPHX Yrios o ¥ [ MMeeT MecTo Hepa-

sencso sin(a—f) <sina4-sinf.

530. [fokazath, 4TO €CAH MEXAY OCTPHIMHM yraaMd a M B cymecrsyer
3aBncMMOCTh sin(a - fB)=2sina, To a <f.

31. Joxazate, uto ecmn 0<la<C %, 0<b <%, 0<c<—72°—

u @ b c=m, T0 nMeeT MecTo HepaseucTso sin® a - sin*b - sin?e>2,

532. Ilokazath, uto iuepapeHcTBO |3sinx—4cosx|<<5 gunos-
HAerca npH MOOGHX 3HAYEHNAX X.

- X 1
533. [okazarh, uTo sm“a—-sm“agz_
b534. [{oka3aTh, uTO Anf MOGHX & EMEET MECTO HEPABeHCTBO

5 3sina
— Vi< T = V3.
536. [1loKkazaTb HepaBeHCTRO
A ‘]
1 +]/5<6—cos x—4slux

= 3—2sinx <2
536. IlokasaTh HepameHCTBO ;Lm(#;% = ctg 5'—';—5 @>0, >0,

2B <)

"§ 11. Pemenue HepaBeHcTe!)

Pewums nepasencmga (537—548):

537. |x4-3|—|x+1]<2 542 XA —xP— xf— x—2<0,
638. ||x|—2|=< 1. 543. x*— 2x - x*—8x—12=0.
539. ]x"—4x|—|—3>x’—|— 544. Va+V'_x'+Va_V’;<

540. | ¥* —2x — 3| <3x —3.
541, x*+(x_|-1)9<zur—‘2—+—l. B46. Y x— BV %> 20

1) CM, cHocky Ha cTp. 38,
42



546. —2(x4+1D>E+(VxF1—x—2).

547. (x4 1P <4V x(xF3Vx+1).

548 2x(x — 1)+ 1>Y P —x 1.

549. Jlokasats, uTo HepaseHcTBO (¥ —2)V X 1>x24-2 we

AMEeT pemeHni.
B550. Haitty BCce sHaueHus X, NpPY KOTOPHX BHLIMO/AMIETCS HepaBeH=

crs0 X+ 22=3V ax.
561. Pemnuts nepasenctso Vx + 14V x—2=V2—ux.
552. Pewnts HeparescTso VQ —x —|—Vx —1>1.
553. Pemuts nepasencrso V' x 94V 2(x+2)>5.

554. Pewuts nepasenctso 2x -}/ a¥ — x> 0.
556. Haitu Bce nmeficTuTe/bHBIE 3HaueHns a, NMPH KOFOPHX CHCTEMA

i —yP<<—ad'4-a—2
x+y=a
pMeeT A ofgHO pemeHue, Haltu ato peluenne,
x=2V¥=3
x+Vx—2
557. Pewnth Hepasenctno ': — : —7 — -1 —wx.
x4a\? _x*}+dat

L <t @b

569. Pewuts HepaseHcTsO m ﬁ-_}_- 1 >1,

560. Ins Bcex gelCTBUTE/NbHBIX 3HAauYeHHUH a pelUTh HEPAREHCTBO
N tax41>0.

661. lna Bcex pgeficTBUTEJBHHX 3HAYEHUH @ pEWUTh HEPaBeHCTBO
ax® —2ax — 1<0.

562. YcTaHOBHTh, NMpPH KaKuUX AEHCTBUTENLHHX 3HaYeHMsaxX £ COOTHo-

3 —
mexnne — 3 < xTa—:‘ka—l—_f-

566. Pewnts HepaseHcTso

B558. Peiuts HepasencTso (

<2 BumoAHseTca Mpn JMoOHX AeHCTBHTENb-

HBIX X.
563. Nano: m — nelicreure/ILHOE YUCAO, 7 — HAaTYPaJbHOE UUCIO, He
AGISILEECS HA KBAAPAT HaTypadsHOrO uuciaa, OGoabwero 1, npuuem

Vﬂ< m. JlokasaTh, uTo CylecrByeT eaiHCTBEHHOE HAaTYPaALHOE YUCIO X,
YAOB/EeTROPAOUWIEE YCA0BUIO

m—VYrlVx<m
H Takoe, UuTO YUCJO nX fAsjgeTcsd TOYHbIM KBaapaToM,
Pewmums nepasencmesa (564—584):
564, 3* (3* - 3"*—4) <0, 567. 414+ Vx_|-3.2¢+Vi 0%,
566, 4x® - 3Vi+! } x.3V* <L 568. (4* — 12" (#F — 1)<
< 2x%.3V* L 9546, 8. 4%

1\(0 =253 412 _ /] \1~x PRI
566. (7) <(5) CBe0. k17T T,



570. x*. 2Vx+x+2>21+lfx+ 578. log,{(x —2)}log, x > 1.

+ 2V 579. ]/log,3 2
671. log,2-logs, 2> logi, 2. 1

log x
572 lgx+1gVx4-1gV x+ 580. x%a" <a erne x 1),
+igyx+...>1 B8l 1ogc052,,(w)\ 9
573. (log, 2) (loge, 2) (loga 4x) > 1. V3

—eX X . ,12
B74. 10825 42 (M_'Z_i\ =1 582 lcng(_xa_|_() 5)>

75 ! >1log (¥4 0,5)4 1.

675. (lg x - 1)*_<_ . i
<Vigx(Vigx41). gss. logglogaﬁi}<

576. logyia 2 <log, 4, —1

X
1
roe 0<a<%. <0g%10g%x+1.

677. log, (¥ —a)>1log) (¥ +4-a).  584. logi x> log, 3—%.
a 3

585. Cko/bKo CYWECTBYET UeAMX YHCEJ], B3aHMHO NpoCThX ¢ 95,
o g4_n
DeNduXcs Ha 7 n yIoBAETROPAIOWAX YCa0BUIO 1g Wgél?

Pewnmes nepasencmga (586—>596):
586. |sin x| << logs x < cos x. 592. (3 (sin x 4 cos x) — V‘:’>l”

587, 3sin2x — 1 >>sin X -+ cos x. 2)/2 — (sin x + cos x)
1 1
588. % sin' x - }1 sin® 2% >cos2x, 593. R > PEPTITY
589. |tg x —+ctg x| < 4/V/ 3. s c(ﬁa?x 0, @ 1)
590. 4 (x* —2x-}- 1) (sinx - 594. 4 J-3.4 <8
+2cosx)=9| x*-—2x-+ 1]  596. arcsinx "> arccos x.

591. V' 2—73 cos x 4-sinx> 1. 596. arcsin <x“—% — —g-) <—g-.
597. Pewmurs cucreMy uepapeHcTs
{ a(x—2)+3>x
@a+-3) (& — D> @— (x4

598. Pewmnts cucremy HepaseHcTB

1206 — 3= 3,
1 .
T <L
§ 12. Komnaekcubie ancara

Mut npeanosiaraem, uTO UMTaTeNO HW3BECTHH ONPENCACHHE KOMIACKC-
HHIX 4HCea i OoCHOBHEIE aelcTemsa (B anreGpamueckot dopme) Hag Humam,
2 IMEHHO: C/IoX(eHHE, YMHOXKEHHUE, JE/IEHNE U N3BJICUCHAE KBaADaTHOr O KopHs.

A}

44 N -



Takxe cunTaem, UTO uUTaTeNb 3HaKOM C FEOMETPHYECKOH HHTephpe-
Tauneit KOMIVIEKCHOro 4Mcaa. .

KoMnaexkcHule 4ucia, OTAMYHBIE OT HYJA, 4acTo OHBaer yno6ﬂo 3anu-
ChBaTh B TaK HasnizaeMol TpuroHoMerpuuecko#t ¢opme. Bwauane ssemem
MOHATHE aPTYMEHTa KOMIJIEKCHOrO unCna,

ApryMeHToM KoMmjeKkcHoro uicia 2 =a - bl 7 0 nasusaercsa moGoe
U3 YMCEN ¢, SABJSIOMUXCA pEWIeHHEM CHCTEMH YpaBHeHRH

coscp—-Va_ =
) M

Va e’
3aMernM, uTo I1f unciaa 2==0 apryMeHt He onpeme/sercs,
flcHo, uto cucrema (1) umeer GecKOHEYHOE MHOXECTBO pelleHAHl, npu-

yeM €CAM @ fBJAETCA OLHUM M3 pEIUEHufl, TO BCE OCTa/JLHHE pellleHns
NoJMy4YawTca €3 HEro mo ¢opMynae

sing =

= ¢y} 2kw, rae & — moboe ueNoe YnCIO. )

ChnenosatenbHo, Mmoboe KOMIIEKCHOE YHCH0, OTAMYHOE OT HyJd, HMeer
GeCKOHEYHO MHOIO ApPryMeHTos M BCE OHH MOrYT OHITb NOJYueHH U3
moboro u3 HuX, no gopmyse (2).

ficHo, uTo cpeay apryMentos (P) KOMILIEKCHOrO UYHCJAAa 2 BCeraa
naliieTca oQuH, KOTOPLH yosaeTgopaeT asohnomy HepaseHcrsy O=C o< 2r,
UacTto NMEHHO 9TO 3HAYEHHE § HA3HBAIOT
aprymentoM uuchaa 2. Muoraa sror apry- gA
MEHT Ha3bIBAIOT 2A448HbLM apP2YMEHMOM.

Ecan koMmmiekcwoe uuclo z2=a -} Miz,8)
+bl.—,é 0 paccmaTpuBaTL Kak BEKTOp
OM, To semmunua yraa ®, Ha KOTOpHIH
Ha/J0 NO3EPHYTD (MPOTUB YACOBOH CTPENKH)

NOMOWKHUTENLHYIO NOAYOChH Ox 1o nepsoro ).,.
causnua ¢ extTopom OM, sB/mercs raB-
HBIM aprymenToM 2z (puc. 1).

Besnuuxa moGoro Opyroro aprymenTs,
CT/UYAIOINETOCA OT 3TOro yraa na 24w,
CAYXKHUT HEKOTOPHIM aprTyMEHTOM YuC/aa 2.

Aprym™MesT umcna z NPUHATO 3anMCHIBATE TaK: arg 2, Takum oGpasom,
€can @ ecTh OfMH U3 APFYMEHTOB HYUC/JA 2, TO 3alUCHLIBAEM:

Puc. 1.

arg 2 =¢ 4 2km.
Mmeem
p=a b b=V I =t s t).
B caay (1) -
z==p(cos ¢ J-Ising), 3

rae p=} a®}b*=|2|— #odyss xoMNIEKCHOrO uMCHa,



Dopmyaa (3) HasLIBAETCH mpu20HOMempuieckoll ghopmol Komnaerc-
HO20 #ucaa z=a -} bi.

Mycts 2=p(cos ¢ - sin @), 23 ==p; (Cos ¢; -} I sin ¢;). Jlerko nouxy-
YUTL (POPMY Bl )

z+zy=nppy [co8 (p + P1) - sin (P +- 1)), 4)
o= [cos(p— ) L sin (p— @)l (5)

2

Wa dopmyn (4) n (8) creayioT COOTHOLICHHA

2. 21] =] 2]+ |21} ©
arg (22)) = arg z - arg 2; - 2kx, )
2| =1zl
zi 1 |z’ ®)
arg zi —arg 2 — arg z; | 2k=, )
1
U3 ¢opumyn (6), (7) n (9) surtekaer, uro
|z-21 29,0 2pa =] 2| |21]-| 22l o] 20 ],
arg (22123, 2p1) == arg 2 -}-arg 2y - arg 23 ... 4 arg 2,1 | 2km,
arg %:—— arg z -} 2km.
B uactHOCTH, mONaras 2= 2y=—2q==...== Zp-1, NOAYyUEEM
|2 =]z (10)
arg (2")=narg z 4 2k, 1y

W3 ¢opmyn (10), (11) cneayer, uto
[p (cos @ - isin9)]" =p" (cos np - Isin ny).
B uactiocts, ecm p=1, ToO
(cos ¢ |- Isin 9)" = cos no |- isinnp.
Iocnennss ¢opmyna HasnBaeTcs ¢hopmyroii Myaspa.

n —
KopHeM n-# cTenenu (n— HaTypaabHoe uuca0) /2 M3 KOMNJEKCHOro
YuCI3 z HABHBAETCA KOMIJEKCHOE UMCAO 23 TaKoe, 4T 2%==¢2,
Ilycte z==p(cos ¢ | isin ¢), 23 =p1(cos 4 isinf), Toraa

2n=p" (cos nf - isinnf) = p (cos ¢ -~ Isin p).

Ms onpenenenns pasencTsa ABYX KOMIIEKCHHIX YHCE] CJ€AyeT, yTo JABa
KOMIUIEKCHBIX UMC/IAa paBHH, €CIM DPaBHR WX MOAYMH, @ apryMeHThl
oT/mualoTca Ha 2km. ITosTomy

pr=p p=7p (V; — apuMeTHuecKuit KOpEHb),
2k
nh—=o¢ - 2k, ﬁzgj_T’-‘.
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Hrak,

np— n argz+2k1: arg z + 2kn
V= ]z](cos - 1si ———n—)

B sroli ¢opMynse &k npuHumaeT Bce neable 3HaueHus. Ho ouesnaHo, uto
pas/HuHble 3HAYeHMa Npagas 4YacTb OydeT npuauMarh, ecin At k Gpath
n sHauennit O, 1, 2,..., n— 1, JeficTsuteabHo, npu k=—=n npasasa
yacTb HMEeT TO Xe 3HaueHue, yTo ¥ npu k=0; npu k=n-+1—rTo xe
3HayeHue, 4YTo M npu k=1, u T. 4. $IcHO, uTo AN kR MOXHO B34Tb H
IPYTHE 7 TOCNENOBATE/NbHHX LEJbIX YHCE/L

Hakonenu, szaMerns, uro Re o0003HauaeT <«meHCTBHTENBHYIO 4YaCTh
KOMIJIEKCHOTO YHC/A3», a Im-— «MHHMYI0O 43acTh KOMIJEKCHOTO 4HCJa»,

B 3adanax 599 — 617 uaidmu muoscecmgo mouex, 30084emgops-
oWuX YCA0BUAM:

599. |z 4i|=|z 42| 602. 2<| z|<5.
600. 3<<|z-i|<5. 603. Im (2)<< 3.
601. |z —3|==5. 604. Re ()= 2.

606. a) |z—2|<<R 6) |z—=x|>R; 8) |z—2|=R, rae
29— OaHH3d TOUKa,

606. |z — 21| =|2z—2q], TOE 2) U 23— ZaHHHIE TOUKQ,

607. |z 4-2|+|2—2|=5. 608. |z —2|—|z+2|>3.

609. 1) Rez2=C; 2) Imz<C (C—nannoe HDEHCTBHTEbAOE UHCIO),

610. 0 <Re(lz)< 1.

611 1) alargz B 2) a<larg(z— 29 < (—r<alP< )

612, |z|=Rez—|1. 613. RezImz <1

zZ—2
614. Im z——z‘=0, TOE 2y U 2g— OJAHHLIE TOUKH,
]

616. Re =—1==0. 616. |z —1|>|z—1|
3

k4

617. log,; ELlelEl <o,

B 3adarax 618 —621 mpeGyemca wnalimu cemeilicmsa aunull
8 2-NAOCKOCMIL, 3A0AHHBLX COOMBEMCMEYIOUIMIL YDABHEHILAMU:
!
618. Re-=¢ (—oco<c< o). 620. Rel=c¢ (—oco<<cL ).

619. In - =¢ (—oo<c<o0). 62l Im=c (—oco<e< 0

622. J[lokasatb, 4TO €CAn a U b— gauuble KoOMNJAeKCHHE Yucaa
(a # b), PLQ— nyra OKpYXHOCTH, COBmMHAOAA TOYKA @ 4 b, 2 — npo-

Z2—a
u3BOJbHas TouKa sToft ayru (2 74 b), TO BCe TOUKH z'=z p lewar na

npsaMoiauHetHoM ayue P’L’, gwXomswieM #3 Hayana KOOPAMHAT, NPUUEM
yroa Mexnmy NOJMOXKHUTEJbHHM Hanpas/eHHeM AeHCTBUTENbHOW OCH ¥ STUM
JyuoM paseH Yriy Mexay HanpasaesueM baN n KacareapHol K ayre
OKpyWHoCTu B Touke a (cM, Ha ctp. 280 pnc, 6)

41



623. IIpu KakOM yca0BuM YeThIDe NONAPHO HE COBNAZaOIMUE TOYKM
21, 23, 23 2 NeXAT HA ORHOHM OKPYXKHOCTH HJA Ha OHOH NpaMON?

624, Hautn Ha niaockocTH MHoXecTso Bcex Touek M (X, ¥), Koop-
JMHATHL X B ¥ KOTOPHIX YIOBJNETBOPSAIOT ycaosuio: uncno 28—z --1—
IDeficTBUTENbHOE U MOJOXHTENbHoE, rae 2—X -+ Y.

625. HazsectHo, YTO KOMNJEKCHOE 4UCIO 2==cos P -} isingp, rae
¢ # kr (k— neace uncao), HaliT MoAyss u aprymMeHT XOMNIEKCHOro

z+1

ynena A=-——,
z— |

626. Iokasatb, uto o6a 3Hauehns }/ 2°—1 smexar Ha mupsamoft, npo-
xogdwel uepes HauaM0 KOODAMHAT U MapalIeNsHOA GUCCEKTDHCE BHYT-
peHHero yraa TpPeyroabHMka € sepumuHamM 8 Toukax —1, -1 u 2, npo-
BeneHHO# n3 sepundm 2. (OGosnatenne: 2 =a-}bi.)

n~—~\m
627. Ilycte m n n— naTypaiounie uncia. Jloxasars, uTo (]/z>
n
(n, m)
n ~--\m
JemTens 4ucel m U n. YOemuThes, YTO MHOXecTBa 3HaueHuH (]/-z) u

n—
Y/ 2™ cosnmagaior TOraa ¥ TOAbKO TOrA3, Korda (n, m)==1, 7. e. n U m
B3aUMIIO NPOCTHL. .

nMeer pPa3/MYHBX 3HaueHuit, rae (», m)— HauGoaniuul oGukti

v

628. Jlokasath, uTO ecmm |2|=|zs|=]|z23], TO arg

-4
= % arg z—j ~+ k=, rae k—uenoe unchao.

629. [lokazath, uro ecan 21-F2a-t23+2=0 u |2|=|z|=

2y — 2y
23—z

==|z3|=|2l, TO TOUKM 2y, Zo 23 25 ABJAIOTCA BEPUIMHAMM TPAMO-
yroabHiuka Ju6o noNapHO COBNAAaIoT,
630. Iokasatb, uto ecan 21+ 22t 23=0u |2 |=|2a| =] 23| =11,

TO TOUKH 2, 29 23 SBJAAIOTCA BEepIIMHAME NPABUILHOrO TPEYrOMbHUKA,
BIUCAHHONO B EOMHUUHYIO OKPYXHOCTB.

631. Hality gepurHEl NpAaBUILHOTO N-YrodbHUKA, €CAH €ro ILEHTp
HaxoZuTcs 8 Touke z==0, a ogHa U3 BEPLIMH, 2;, U3RECTHa,

632. Toukn 2; ¥ 29— CMEKHHE BEPLIMHB NMPABHILHOIO 7-YTrOJbHUKA,
Hatiti sepuinny 23, cCMeXHY0 € 23 (23 # 21).

633. Ilpy kakoM ycCJ0BMM TpM MOMApHO He CoBHAajalomue TOUKA Zzi,
29, 23 JexaT Ha oAHoH mpsMoit?-

634. Ookasars, uTo ecan 2y3-}-2e-+...-}2,=0, To moGaa npsamas,
MPOXOAfNlan uepes Haualo KOOPAMHAT, Pasfe/aeT TOUKH Z1, Za 23,405 Zp
eC/IH TOJLKO 3TH TOUKH He JexaT Ha ofHoH mnpaAMOH.

635. Buyuciurs cymmy S=1--a-f-a?fad4...J-al% ecm

14
o=,

V2
636. Buuncauts npomssepenme (o — a'-20%) (2 —a-}-a¥), rae
=141V
=
637. Hattru naTypaasnoe uiciao #, ecn (1 i =1 —10)"
638. Itokasats, uTO €cian

FR=az"+az*'4+az"*4...4+ap124a,
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€CTh MHOTOUNEH OT zZ=Xx-}yl C [OCHCTEBHTENLHWMH Kod(ULUEHTaMH
to, @y Qoe.vy Queps A To F(2)=F (2), rae F(2) » Z2— xoMnaexcune
yucaa, COOTBETCTBEHHO conpsikeHHme wicaaMm F (2) n 2.

639. [oxasatb, 4TO ec/n YpaBHEHHE

aox"J,—a‘x""—!—agx""—}-...+an_lx.+an==0,

Bce KOa(PQULUEHTH KOTOPOro @, Q1, Q3..., Op-1, A, — OeHCTBUTENbHRHIE
yucna, nmeeT Kopenb X =p—gqi, rae q¢ # 0, To oHo uMeeT U conpsKeH-
Hbil KOpeHb X =p— qi.
640. Pewwrs ypasuenne 2%-1-z=0.
641. [ze pacnosoxenn! KOMIVIEKCHbI€ 4HCA3, A8 KOTOPBIX
jz—1"4-4

log, 3———,2_ 5 > 17
642. Vkazarts, rae pacnoNoXeHH TOUKH, M300paxaioiue KOMIIEKCHbIE
uncna z, i korophx |z—1|=|z-1|=|z—i} 3|
643. ln1m xaxporo AeHCTBHTSJILHOrO YHUCAA @ == | pewnTh ypasHeHue
z4-alz1]+i=0,
644. lns kaxmgoro melcTsuTenbHOro uuciaa a = 0 pewnts ypastueHne
2|z|—4az-}1-+4ali=0. )
645. PewnTh B KOMMJEKCHBIX uuC/laX cucTeMy ypasHenuit
2w =0,
22, ‘('7)4= 1.

646. Ha#tu reomerpuyecko€ MeCcTo TOYEK 2, Ad9  KOTOPBIX
z— 2z
Z~— 2
@ — J3HHOE MOJOXHTENLHOE uMCclo, He pasHoe 1.

647. Pewnts ypasuenne (2 4 1)" — (2 — 1)™ =0, rae m — Hatypams-
HOE 4YHCJIO,

648. Hokasate, uto cos (7 arccos X), rae | x| =< 1, pasen MHOrouleHy
7-#t cTemeHH OTHOCHUTENBLHO X.

649. Hatttu aprymedT KoMmmiekcHoro uucaa 2z3=2"-—z, ecim
z=cos¢ -} ising, rae 0=Co < 2=

650. Hatttn apryment KoMmiekcHoro uncia 2zy=2%-}2% ecan
z==cos ¢ -}-ising, rae 0<Cop <2

651. Haiitu apryment kommiaexcHoro uucaa zy==2'-4-2, ecmn

=cosp-}-ising, rome 0= o< 2m
662. Hatith matypanbHoe unciao x, ecmn (3 4-4i)* 1 — (14-9 =5",
663. HaliTu koMmiekcHoe uuciao 2, eci 2z =2.

=@, TO€ 23 #u Z2p— HAHHLIE KOMNJIEKCHHE 4acaa (2154 29) M

664. Peunts ypaBuenne Z=—— 4z.
665. HaiiTn komniekcHoe uucao z U3 ypasHenus 2® |-|z|=0.
666. TIpn kaxux gedcTBATENBHHX X W Yy uucia 2=—34x yl n

w=x* -}y -} 41 GyayT KOMIIEKCHO COMpPIKEHHKIMH?P
6567. HaliTh KoMniekCHOE 4HC/IO 2, YAOBIETBOPAIOIEE JABYM paBeH-

z—1441]_ 3
C"a“-,—e 5z|—2 Wl—f-
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6568. Ha nsockocTy TNOCTpoeHsI TOYKH € Koopausatamu M (x1, ¥9)
u My (X Vo), COOTBETCTBYIOmME KOMIIEKCHEIM YHCAAM 2y =X1 Iy U
a=Xa—}-iya (X1, Y1, KXo, ya— AeHcTBuTENLHHE uuchaa). [me HaxoanTcs

1
TOUK3, COOTBETCTBYIOWAA UYHCAY 2= (21 —+ z9)?

669. Tpu sepluuun mapanjenorpaMMa Haxo4aTcd B TOYKaX, COOTBET-
CTBYIONIHX KOMIJIEKCHBIM UHCA3aM 2y, 29, 23 HalTH KoMmmjekcaue uucaa,
COOTBETCTBYIOLUME UYETBEPTOll BepUIMHE,

660. [lokazatbh, uTo CyMma Bcex KopHe# n-H cremesn (n— Harypais-
foe uuca0, Oosbwee 1) n3 Mo6OCO KOMIJIEKCHOrO YMC/A3 PaBHa HYIo,

661. Hatitu npoussegeHne BceX 7 KOpHeR ypasHeHHs Xx"=—
=r-(cos P -} isingp).

662. /lokazatb (C NMOMOILBIO KOMIVIEKCHBIX YHCeN), YTD €CAH Kaxaoe
W3 3THX UHMCEN HBJSETCs CYMMOM KB3agpaTOB [BYX MEJBIX YUCes, TO
NPOMSBEAEHHE 3THX YHCEN NPEeACTaBHMO B BHIE CyMMH KBaApaToB OBYX
UEJBX YHCeL

100
1 T : 1 Y
663. [lokasatk, 4TO 5y Z ct (V3 z)k_:.--—7 (14-iy 3).
k=0
664. Hatitn (C moMOImbIO KOMIIEKCHWX YHCEM) CyMMbI

S=1—Ci+Ct—CiL...,
Sy==CL—C%+Ci—Ch ...

665. Hatitu (C noMomBbI0 KOMIIEKCHRX YHCEN) CYMMY
S=Ci—3Cr+3%C,—3Ci, ...
§ 18. HcenenoBanue ¢gynkunufi ¥ moctpoenue rpadukos !)

Haiimit o6aacmu onpedeaenusn hynryui (666—693):

! I . 1
666. y=-—7+3 13- 672 vy = mrrr rayx =4
667. y=Vx—3—)4—x. 673. y= e
668. y=1) 2"—3x 2. " :ctg—xcosx
4 y=reror——=m——
659. y:V—?i_T:d 674. v V'sin x — cos x
x — £+ 676. y=arccos (4x* — 6x - 1),
670. y=} %" —5x4-6 — 676. y= arcsin (3 - 5) -
Vx - arcsin (1 — x).

‘——-——_:2—_—2—.—3.
V lx T 677. y:arcsin%—
Vig|—2lx—=1]" — arccos | x — 41

1) Boaee o6mupHu# HaGop 3amau no UCCAENOBaHMI0 GyHKUHH U nOcTpoeHmIo
ux rpadMKos, a TaKxKe TeOPETUYeCKHe CBEIEHHA 0O 3TOMY pasgeny MMeloTCs
B kunre: M. X, CnBamwunuck i, DaeMentapHnle ¢QyHKUMN H rpadHky,
«Hayka», 1968,
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678. ¥y =10gc0s xSinX.
679. y= ]/loga cos (2rx), rae

a>1

+logy¢ (2 — 1).

680. y—=—arcsin (1 —x) -}

681, y=lg(x*—x—6)+

+1g (4 — x7).

682. y=Ilg|4—x*|4 |

4-1g (3* — 3-”).

683. y=171g (cos 27x) +

ﬂ’ﬂx

684. y=Ig(x— 1)}

- arcsin (1 4~ tg? =x).

_ logs (x — 3)

0% ¥ = iog, Goge [ =T

686. y=sinx)V *.

687. y_logx_,lx\—lf—lfl——x’.

Vx-i—?le—-l ™

——:———.————-'—2).
+Vx——2]/x——l

689. y=—Ig (arcsinlg x).

690. y —Ig (10*}-2.5% — 4%),

glVx—=2—-Vx—-34+Vx—3)

691. y=

V==

692, y=

7/ (arctgx)* —4arcigx 43

Vx+6—-Vx+1—yV2x—4

693, y—Ig (W_;gs") .

1Igx

Hadimu muosicecmeo 3nasenud dhyuxyui (694—699):

694. y=ux'+(1—x),

—1

695. y-— 2+1

700. Halitn HamMeHbiiee gSHauenue QyHknum y=—=
701. Haiitn naunGosbuiee 3unauenne yHkuuu y=—
702, Hafitn HaumeHnblnee sHaucHue oyHKRun y ==

703. Halitu ranmenbliee 3Hauewue OQyHKnHH Y =—=Xx-—

ec x >3,

1 1
697. y=m+m.
698. f(x, y)=cosx 4-cosy-|-
+ cos (x +).
699. f(x, y)=cos(x+ )+
- sin (x — ).
x(x—1)
x(x—1)F2°
2% —4x -9
X2 —2x 44"
x4+ x*45
(1)

1
14—,

704. Hatn nanGoabmee suavenme oynkuma y=3x -4 1 —x%
705. Hatitn Hanmenbiuee sHauenne dynknun y =) — x* - 4x 12 —

—)Y —x}2x+43.
706. Hatitu nanGoasmee snavenue dynxumn y =x*J a®— x°.
707. Haiitu HanGosabmiee sHavenue ¢yuxnuu Y ==sin*x -}~ cos®x,
708. YCTaHOBHTH, MPU KaKUX 3HAuCHUIX x GyHKuus

y=2cos®x—3)3 cos x—sin® x5

JAOCTUraet H&HéOﬂblllel‘O, B HAUMCHBULICTO 3HauyeHud,
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1 1

cos X sin x?

709. Kakpe 3aHaueHHA MOXET NPHHNAMATHL YHKIUA Y ==

ecn 0 <x<C %?
710. Halitn naumenpmiee gHaueHne QyHkuun

]

y=(5in x+ Ccos x)a—l—m.

711. Halitn HauMEHbIIEE NOJOXKHUTENLHOE SHAUEGHHE CYMMH X -}y,
ecn (1+tgx)(1 +tgy)=2

712. Haittwn HanOoablnee n  HauMeHpmlee  3naueHud  yHKuaH
Y ==arcsin x arccos x.

713. Haktu nauvensliee 3HayeHue yHKUMA

2
foe, )= 4=y o
714. Haitrn ranGospmee 3Hayenne oyHknmd 2z ==sinx -}-siny |-

+sin(x4y) npr 0sx<m, 0<y<<w.

A 2
715. Haitrn MakcuMyM BHIparmeHus M="8%1t o+ anXn)

XFoFxy
Hocmpoums zpagpuru gywxyui (716 —743):
716.y:x—HxH—|x——l] 730 — 2
e Y
717, y=||x—1|—1]. x“:'-'lﬁ”
_ at—x x4 x 731.y:=__~_x___,
M8 y=" ey T Ag_x;%
x? -1 — X
+T:?‘j,‘ 732. y—.'%xJ——llx"-f 2x—1°
719, y=|x 4+ x| —x% 733 y=27.x+1
oyt 2y T
' [ T OEFTT T 734, y= 10T
721 y=| £ —|x|— 2. 2‘; \
2L y=|x+x|—x*—x. 735. y="1 —;::T .
29 4o (x—=17 fet 5 xS
723. y= — —+ - 738. yz_xl_xlx__
724. y:Vx+2 Vi—1+4 737. y =sigu arcsin x.
+Vx—2Vx—1 738 y=|x|sign(l — x.
725. y=x"— 3 739. y—2 - sign tg x.
726. yz—%zbi)—#(l —x)4 740. y =sign cos x.
2y _ 14 )cosxy
7217. y:m_. 741. y= sm—l_——xl .
78, y=AZIEL 742, y=| 5 loga 2.
2 x) 1
729. _y=—76r+—1. | 743. y=—2—logg(]xl—— I)!.



§ 14. Npenenu

Ilna pemenns samay 3tor0o maparpada AOCTaTOUHO TeX CpemeHHi MO
TEOPprnn mnpepenonB, KOTOPHE H3JAarawTCsi B IJAEMEHT apHBLIX y'{GGHHKaX no
anre6pe u SJAEMEHTAPHBIM (YHKLUNAM,

744. [oxasaTs, uyro a) lim V1 4-xt—x)=0 wun urO

X — -0
O lim (V14+xt—x)=c0.

X — —~ 0

745. Iokazath, uto lim (Vx—{—a— Vx)=0, raze a— uocrcin-
X =
Han BEJMYHHA.

B npunepax T46—774 doxasams, 4mo:

ITo 7 ——
746 lim L1 TE =1 760. tim YO EI=1
¥=0 x soC Y XT3 16—4
747. lim 5= VX —3, 751 tim [¥ (V271 —x)]=
=1 Vx> X > —00
748. i L 27 =
. m 35 5 = .
‘ 3 —
VB 752, tim [ (VT — x)|= 1.
749. lim Y1EX=1 0. ¥o
x =0 X
3
753. lim x2 (Vx"-}— I—Vx— 1)=1.
X — 00

754. xlimm(l/(x Fax o) —x)=-= j ..

755. lim [y/(x -+ )} — ¢/ (x — )| =0,

VIi+e—1 T —aVz
756. lim Jf——:% 750, 1im XVXr—aVa 3,
x=-0 V‘ X X—a " X —‘]’ a
- ; l—x—3 _
1 lim ST vE % 160 tim V=1,
. f/ +4n e
758. ”1.1,1'01"1) _ET—O
s T 1o — 1 . n
761.x1-1’r£1°(l/x—|—yx—i— Vx-—]/x)=—2-. 762. Jl_-mmﬁ_—_-ﬂ.
—1, ecm 0<a<],
X _ g%
763. lim-{;xTZ_x-—‘T- 0, ecan a=—1,
X =00

1, ecu a>1.

.ooxm—1 m
764. lim AT =7+ TA€ m M Nn— HaTYpaJbHEE YACIA,

Xl —1
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765.

760.

767.

768.

769.
770.
771.

772.

773.

774.

775.

776.

7717.

778.

779.

780.

0, ecn 0<la<1,
a* 1
xl_x’zzlo TFa —\ 2> ecm a=1,
1, ecm a> 1.
21 3| n’—l)___Q_
(?"’—{-1'3“—{—1"'115—{—1
2

~2,
lim (st t T ia ey = ¢
noco \T-2-3 234 345 CE IR 3
fim (EE DO (£ 2O e HO L A e 1000

X 00 x10+ 1010

1
hm[l 7T s+3 4"‘ +(n——1)n]_]

n—»o

lim [(n4- 1) —nf]=0 npun 0<E<Z1L.

n -

lim a"=0 npn |a|<l.

n—oo

lim
n -0

. a
lim TZO’ rae a — mo6oe MOJIOKUTENbHOE YKCIO,
n —- oo
7
jim &= VX1 l)"-i—(X-i— V=1 _ on

X - 0

i VE_VE+Vx—a !
im . =,
X —~+a ng—a’ V2a

o 1 14220433 4...4n-al
Haittu n]_l—zgo CEmY .
Hoxasarte, yTo lim Vn(]/n—l—l—-l/—)_—

n— oo
Ilokasats, yTo lim Vit +r
n—.oo1/n‘+n—]/n

Iokazats, uto lim (y/ n? -7 +n3~n)_§-

n—co '

f/x—}—l—l
T

Haitu lim
x—-0

Iloxasa'rb, uto mpu npoussodsHoM £ >0 n a>1

k
1) 11m—=—~}—oo, 9) lim £- =0,
%0 XE %+ a*
ampu £>0n a<l
3) lim (a*.x%)=0,

X — 0

781. IlokaszaTb, uTO TNPHU a > 1 ¥ NPH TPOU3IBOJILHBIX N00KHTE b=
HHX &, n
P
) tim (%X 0 9) lim [x" (log, x)]=0.
x40 KX x—0
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782. IloxasaTh, UTO 4HCAOBadA MOCAEAOBATENLHOCTh, OOWIMH Y/leH KO-
Topoh Xx,=(— 1), He nMeeT npeaena.
783. IlokasaTh, ut0 uucac 1 He fAp/seTCS NMPeaenaoM MOCAeAoBaTeNb-
n+41
HOCTH, o0 uil 41en KoTopoi xn—m.

. 2arcsinx 2
784. Jlokasatb, uro lim ———— =2,
x=0 3x 3
cosax—coshx _ b*— ot

x2 - 2

785. Ilokasath, uTo lim
x -0

788. JlokasaTh, 4TO
0, ectn n™>m,
sin af

ah 0W= oo, ecam n< m,
1, ecnu n=m,

TAe N B m — HAaTypajsHble uncaa u o >0,

.1 —cos’x
787- HaﬂTﬂ xlll-:ﬂom

VZ—VTyesx V7

. K q i R
788. Ilokasath, 410 .:lino ST 3

789. Jlokasatb, yto npu x % 0 nmeem

.o x x x sin x
nlimw(cos 5-"COS 3~ COS 2-+..COS 2n> P
B npumepax 790—809 doxazams, 4mo:
. ™ .
I (-3 = 797. tim [(5—x) tgx|=1.
) “},1 1—2cosx — 3 ° i)
=3 . ga—sina 1
791, lim 2S0ixtsinx—1_ 4 798. :Lmo a? -2
! x 2 8intx —3smx 41 ,
iz 709, lim V14 xsinx—¥ cos2x __ 6
299, 1im 54 +x);cos(a—x)= x=0 lg”ﬁ
x=0 —odna  800. I —cos(l —cosx) '8'
—_— . . - x4
793, lim =4 —__ 18 Y ez 2
x—>2 cos%x " EOl.xlino sinox 5 °
sin3x __ 3 802. 1 simax __ @
794.x1_msm2x =—. 0smbx b*
im —SnX___® 808. 1im 85 _p.
795’,:‘_?,,1__{_”__2' x-0 *
= o
796. 1i siffx —sin®e __ sin 2a 804. lim COSiCos 2;111)6‘ = V-2§_ .
"gea B—@ 2 ]
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sin - = 7
] 6) sin (a4} x) — sm(a—x)
805. hm“ T'_(——:Z 807. j'flo iga+x)—tigla—x)

X > e — CGS X

() == cos’a.
. a . X 2
806 tim (sin* 5" tg7h) ——2. 808 lim [(1 —xptg Ty | =2,
s ';
809. lim —T~——1 n=—=1, roe @ NOCTOAHHO H OT/IUYHO OT
A~ sin
\ nt1

Hy R,
§ 15. Paaunie 3anaumn

810. Pewwts ypasHeHue
2|-\+9(__|2x+1____ 1 l=2x+l+ 1.
811. Pewvts HepaBeHCTBO

V5 —2sin x =6sinx— 1.

812. Ha#tru neoGxommmoe M JOCTaTOYHOE YCJIOBHE, NpPH KOTOPOM
KBaIpaTHHf Tpexuner ax®-}-bx -} ¢ fABAfeTCA MOMHBIM KBaApaTOM, T. €,
KB3aAPATOM LByWJeHa MEPBOK CTeNeHH

§13. dyuxums f(n) onpemesena IR EHATypadbHKIX BraueHndh n o
YIOBJETBOPSET YCJAOBUAM

f)=fn—1-}+a", [f()=1
Hatitu f ().

814. Tlpr xakvx 3sHauennsx a o6a xopes ypaseerns x*-+ax -}-
~+ a— 1=10 neilcTeATENaHE, Pa3anusLl ¥ Ooaswe 2
815. YcraHosuTh, MpPU KAKWX AEHCTBHTE/IbHBIX 3HAYEHMSX & TPEXUJEH

(@—1)xt+2(a—1)x}-2
NOAOKHTENEH N7 BCEX OeHCTBUTeqbIIRIX 3HAUCHHR X,
816. Ilna kakux 3naueHuit B ypasnenne
(fF—2)xP—2(,k+3)x+4k=0
uveeT ouH Kopenb Goaptie 3, a gpyroft Menswe 27
817. OnpenenuTe oCmui BUI MHOTOUJEHOB ueTEEPTOf CTenend f(x),

KOTOpHE yaoBAeTBOpMoT 10%ecTy f(x)==S(1 — x).
818. Hoxasats, uTo ecam Gyskumns f(X) "YHOSJAETEOPAET COOTHOMIE-

HRIO f(xx_ i ) —9of (x ; ! )= 0, To f(x)=0 (Bo3kONHO, KpOME B3Ha-

yenna dyuxunn f(x) B Toukax x =0, x=1).
819. Mspectro, uto

F("+1)-|-2F("jr2)—_-x.

~

Halita F (). -
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€20. IloxkasaTh, YTO HE CYWLECTBYET OTJIMYHOTO OT HYJA MHOrGUJICHa
M (x. y) Takoro, uTo & pesyaniaTe NOACTaHOSKM y=a (a =+ 1) noay-
uutcs romaecrso M(x, a')=0 B uureppane (— oo, -+ 00), T. € AO-
Ka3aTh, 4TO TPKH OCHOBaHMM, OTJIWUEOM OT 1, ¢yuxuns y==a* ve yaro-
BJETBOPAET HUKAKoMy aareGpanueckoMmy ypasueruo. MHeaue rosops,
110Ka3aTe/IbHas  (DYHKUMH TPaHCUEHZEHTHa. Takxe pgokasaTh, uTo Jora-
pudnrudeckad QyHKURE TOXE TPauCUEHOLHTHA.

821. B mrorourene

f(x, y)=Ax"}2Bxy |+ Cy? — 31x — 22y 4 35,

eclu 3aMEnurs y Ha 5 — 3x, TO MOJAyY#TCH MHOTOUJMEH ¢ (X) BTOPOH
creucHn oTHocuTeabHo x. Hailtu Takme 3Hauenms kosdouunerTos A, B
# C, npu KOTOPHIX MUOrouwaer ¢ (x) Obtl OBl TOMIESCTBENHO PaBeH Hy.Jno,
Ilokasarh, WrTo mias srux 3sHauenufi A, B m C mMHorouacu f(x, y) pasia-
racics Ha NMpOWsBEleHde JBYX MHOXKUTe]e# nepso#t creneum,

822, Haiitn BCe smayeHust @, Npn KOCOPHIX CUCTeMa

| {Q'x‘+|x|=y+x’+a,
2 ) g2
X° 4 Y= 1
UMEET TOJbKO OMIC peweHue (@, X, Y — OEHCIBUTEALHBIE uuCaa),
823. Ha#tru oOwwml Bug MHOrou/aeHa, HPOU3BEAEHHE KO10pPOrG Ha
X*— 1 cogep#uT UL gsa YaeHa,

824. [JoxasaTh, YTO €cad Xy, Xa, X3 ..., Xp SBISIOTCH KOPHAMH
neynod pauronalsHe# QyHKum

aﬂx"+alxn—l+---+”n 1x+an1

TO I.LEHT MECTC Creaywinue (gopmyas (hopsyas Buera):

a
x1+x-}+x3—"{—...—'——)(":—7;_,
Oy
x;xg—}—x,ra—}—...—{—xn_lxn:T],
n
XiXeVy o K, e X, 1 X, = — _az ,
0
. . n Qg
XyXoXy. . Xp=(— 1)" =2,

Go

823. Ilokazath, uto MHorowien F(x)==x%'-}- x4 4-1 peanrca na

e

826. Vi3pec1HO, UTO BCE KODHM MHOTOWJ/EHA
, Fx)=x*+4px ¢,

rne p u ¢ pehcroureasEn u ¢ £~ 0, peucrButeasnw. JlokaszaTe, uTo
K03 ¢uUUEeET p OTPHULIATEEH.

827. IlokasaTh, 4TO €C/IM- @ — WPPAUMOHANBLHOE HHCAO, TO (YHRKUKUA
Y ==1C0S8 ax - COS X He SABJSIETCS MepHOIMIECKOH,
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828. Hatitn Takoe sHaueHHe m, NPU KOTOPOM KOPHH OHKBanpaTHOro
ypaskenns x* —(8m - B)x? 4 (m - 1)*=0 cocrapmnor apu¢pMernye-
ckyio nporpeccao. Haite 5181 KOpHR.

829. Jlano ypasHenne napaGoant

y=x*{0C@m+)x-+tm—1.

Haiitn xoopiAuxaTH BepuHM NapabOJH H J0KasaTh, YTO €CAU 72 mpo-
GeraeT BCE AeHCTBHTEAbHHE 4YWCJ3, TO BeplUMHAa NapadOJAH ONUCHIBZET
NPAMYIC JIMRHIO,

830. lokasaTh, uTO €CAM @y, Qo A3, @ HABMIOTCA YETHPbMA MOC/e-
RoBaTeMbHBIMK Ko3(ruuentamn B pasaoxenud (1 -4-x)* po crenenam x,
TO MMeeT MeCTO PaBEHCTBO

2a,

a a
ST T
a,+a, a; - a, as+ ay

831. Haiitu Takne neficTeareasrne uucaa a, b, p, g, utoGH paseHCTBO
@x — 1)?* —(ax +-0)® = (x*}+px -} 9)'* BenoaHATOCH TPH  MOGHX
AEHCTBUTENbLELIX BHAUYCHMAX X,

832, lokasatb, uTO cmcTeMa coorHowemntt X'l 2x <1,
x—y-a=0 umeer enuncIBEHHOE peweHue TOJILKO B ABYX CJAyuasx:
Koria e¢=3 wnan korma e==— 1. Hafitu cooTsercTBytomne pereHns,

833. JlokasaTe, 4TO ecan KawAn# KO3UUUEHT B Pa3TOKEHHH
x(1--x)" pasnesuTs Ha nokasaTeJb CTENEHH X, NpH KOTOPoH STOT
K03(Q)pUUMEHT CTOWT, TO CyYMMa TNOJYYEHHBIX YaCTHHX OyAer pasra
2ﬂ+l —_— ]

n+1 °

834. Hatttu Takue 8HayeHwa @ n b, 119 KOTOPDHX MHOTOH/IEH
x* - ax®4-bx* —8x -1 ofpamaerca B TOuHHH KBaapar.

835. Ilansl TpH yTBEPMIEHNS:

1) Ypassenue x-—|—7=a He HMMeeT NeHCTBHTENIbHHMX peLIeHNi,

2) Cnpasemso pasenctso V @ — 4a +4=2—a.

X + y’ =a,
3) Cucrema MMEET eAMHCTBEHHOE pelleHue,
X —sinf y= — 3
ITpn xakmx @ asa ws sTux yrBepwaeHus OyAayT BepHH, a OOHO — He-

BEPHO?
836. HokasaTh, YTO

n
3 2ns
2 Crap 41 =T-—}-H_T—’
k=0
THE Q1 Qg ++ey Gpu  COCTABAMOT  APHMETHUECKYIO  NPOTPECCHIO,

a Sy, — cymma ee n-- 1 nepseix uJeHOB.
837. Jokasatk, uto uucao 101010 wmemss npeacrasuTs B BHAE

pasHOCTH KBafipaTOB ABYX LEJHX uHCe,
838, Jokasarh, uTO HUCJIO l—|—1/3 He MOXET OHTb NPEACTaBNeHO
B BHAE KBAApaTa YMCHA a-|-bV3, rae @ B b— paunoHaAbLHHE uYNCHa,
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2
%, +» CoCTapasomue

X
839. Haiitu Tpu Hecokpatumme apobu —,
apu(IMETHUYECKYIO NPOTPECCUIO, €CIH U3BECTHO, YTO

y__x+x z__y+y®

wT utuE?  u ut+ul’
840. [loxasats, uro Kodpdwuumert npu x' B pasnoxernn no cre-
MIEHHM X BHPaXEHUS .
[(1— 2) %+ nx — 2] (e -+ 1)"
paBseH nC,l,_ 2
* 841. [loxasaTh PaBeHCTBO

16C3n + 32C3, + 48C3, ...+ 8 (2n — 2) Con? - 8. 2nCin = n. 212,
842. Tlycte m n n— narypafibHue uucaa
TW=1"42"4...+nm* k=012 ..., 0.
JokasaTh, uto

n--1
TR =(m41)"—1.
k=0

843. Ha#tu Bce pauvonaivHbie 3HaueHus X, TPA  KOTOPHIX

VX x-C1 ects paudGHaIsHOE YRCIO.

844. Ilpn xaxkoM 3HaueEMW a MHOTOWIeH F (X, ¥, 2)=—=ux® — )% —
— 2% — ayz pemrca wa x -y} 2?

845. OmnpepgemmTs uncia @ W b Tak, 4TOGW Muorowner f(x)=
=6x*—T7x?+ax?}-3x--2 gemnncs Gea ocratka Ha MHOrOUJIeH
gx)=x"—x-}0b.

846. Mrorouner P npm meaeunn Ha x -1 paet B ocratke 4, a npu
zenennn ero #a x* -1 ocrarox paser 2x-}-3, Kaxos Gyzer ocraTox
oT jeseuunst MHorouxexa P Ea (x4 1) (¥ 1)?

847. Halitn octaTok oT nenerms ra MEorouwrer x*-}x*-1 wmroro-
urena P, ecn H3BECTHO, UTO NP AENEEMN MHOrouwlera P Ha x*-}- x -1
NOJMyuaeTCs OCTaToK, paBHm# 1 —x, a npa gedennn Ha x*—x -1
ocratok paser 3x - 5.

848. Hantn xoaduunentst a, & n ¢ muorourera ax*--bx3--¢,
8Had, UTO TPOU3BEACHWE OCTaTKOB, TNOJYUY2IOWNKXCHA OT [AeNEHHs €ro Ha
x*4-1 n va x*4-1, pasro 2(x — 1)(x —B).

849. Tlpn kakux 3Hauerudax @ U 7 (n— vaTypalbEoe, OTIWYHOe OT 1)
MEorOuwleE X" —ax"1!-4-ax—1 peantca ma (x — 1)*?

850. Onpenenn_n, a, b n ¢ TaK, yTOOH MHOTOUIEH

f(x)=x*4-4mx® |- 6ax*+ dbx ¢
neanncs 6e3 oCTaTKa Ha MHOTOUWJIEH

¢ (x)=x*+}3mx*+4-Bax | b.
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851. Halitu Takue snaueHms @ u b, uToGM MHOroujed
4 (a—b) P+ (a—b) x4
neauacs Ges oC1aTka Ha Muoroulen x* — (a— b)x - 5%
52, Halitu Taxkwe m, n np, yToOM MHOrouYJeH
F(xX)=x"—2x*— 6x* - mx?}-nx+p

pearaca €es ccrarka Ha npomssencrue (x— 1)(x — 3).
853, Haitth Takee seavenns e, b, ¢ n d, urobsl MHOrOuJeH
P —xttax'*t-bx-+c npn penenmun wa x®+4d  maBan  ocrarok,
LaBHBIE X, 2 npu JescHUH Ha x?—d masa’l OCT4TOK, PaBHBIR — X,
854. lokasaTh, UTO MHOTOYJIEH

Fx)=x*—nix" -2 — 1) x"4- 1 — n’x"?
neautcs ua (x — 1)® npuy Jwo6oM HarypamHOM #71==2.
855. Vissectno, uyro npu jfedenxn MHorounreHa F(Xx) Ha ABYW/aeH
X — 1 noayuaerca oCTaroOk, pasHetil 3, a npu Aenernn F(x) Ha asyuJeH
xi—}— 1] ociatox pasen l. Haiitu ocTaTok OT meneHus F(X) Ha AByuaeH
¥ 856. Hatiu yCJIOBME, MPH KOTOPOM MHEOrOY/JEH
B S oF s SR S
JLeJNTCA Ha MHOrOUJIeH
B s Al o ARl SRS S B
857. IlokasaTn, 4TO Tpu /MOOOM HATYPAJILHOM 7 > 2 MHOroused
FE)=x"—1)"1—1)x"*—1)
AENUTCA 11d MHOTOYJEH
f(RD=(x—DE"—DEE—1.

858. [lokasark, 4T ecau mn-pq AEanTCR Ha m-—p, T0 mq--np
TOXe JEeMrcs na m—p.



PELUEHHA U YKA3AHHU4

§ 1. Learie uucaa
L Mlycrs uckomoe vwucio ects 10a -5 Torma B cuay jcrosua sanauy
HMeeM
10a + b =a 4 P?,

OTKYAA

9a=({F—1)b.
flcno, uro npousBepenne b (b—1) momkno Gwth kpatHo aesar#. Ho Tak kak
b<<9, b—1=8, 10 b (b— 1) nenurca Ha 9 nuuws torna, Korna b=29. Cacgo-
pareanHo, 9a=19.8; orkyaa a==8, H uckomoe uyucio ecrto 89.

2. Ecan n=2, 10, noaaran x =n?, noayuny nx+1l=n'4+1=(@n41) x
X (n® — n -} 1) — cocraBHoe uucno, Tak Kak n+1=3 u n* - n41=3.

Ecau we n=1, 10 npu x=3 noayyum nx~+1—=1.341=4— cocras-
HOE YUCHO.

3, Wccneayemoe uwcao umeer Bunt (1024 5)® = 1004% + 100g - 25 =
= 100 (a* } a) + 25=100a (¢ + |) 4 25. flcHo, uTO TpeThn cupara undpa yucua
(10a + 5)® asaserca nepsoft cnpasa B yucite a (¢t 1). Ho tak vaxk e (@ 4 1) —
npou3BeleHHe IBYX [OCHeNoBaTe:dbHbX YHCed, TO OHO YeTHOE, T. €. OKAHYMBAETCA
Ha uetHYlo uudpy. CuenoBatenbHo, TpeTbs nudpa cnpasa B MUccaen) eMOM yHcAe
AB1A€TCA YeTHON.

4 MMepsoe pemenue. Umeem

@+ 1) 43=22"Fa=22(22" 24 1) =22 (£"7 -1 40).

Uucao 27! — | geyctnoe, M, CAeJOBATEILHO,

2"V 1= @44+ 1)Q rre Q — uenoe.
Wrax, (22" 4+ 1) +3=2" 44+ 1)Q =10P, rne P —ucnoe. Otcona caenyer,
4To
2" 1| =10P —3.
Mpagas uacTe NOCIeNHET0 PABEHCTBA NPCACTCBIFET cOBOH uMCAO, OKaNYMBal0-

7
weeca Ra 7, a noromy wucao 22 4-1 oxawuusaerca Ha T, uto u TpeGOBaNOCH
JAOKa3aTh.

Brtopoe pemenue. Ipu n=2 uucuo 22n+1=223+1=17 OKaHyu-
Baerca Ha 7. [lonycTHM, WTO yTBepkieHHe 3agauW BepHO Npu n=k, T. €. 4TO
k .
22" 4 1=10Q 47, rre Q — uenoe.
Orciona cnenyer, uTo .
22" =10Q + 6.
Torza P23} £\®
2" = (22%)" = (10Q 4-6) = 10P 4 6, rae P — neaoe.
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CuaenoparelbHo, »

2" 41— 10p 17,

L4
TakaM oGpa3oM, B CHIY TNpPHUHOYNA MaTeMaTHueckod HHAYKUMH YTBePWKIEHHE
3a144H BEPHO Aaa J0GOro HarypaibHoro n=2.

5, Mycre xyz — HckOMOe uYMcao B fecaTHuHoH 3anHcu. 3HAYAT, B cuay

ycaosua 3apaun uMeeMm xyz= 1,5xlylzl. flco, uro muckoMoe wuucio kpatHO
Tpem. Haumenblee Tpex3aHayHoe uucCHO, KpaTHoe TPeM, ecTb 102, a nanGosbmee

999, CremoBaTenbro, uMeeM 102<< xyz << 999, nan 68s—§— xyz2=.666. Ho tax

KaK —§~3c7z=xl 2!, to 68 <<xlyl2l <C666. V3 stux HepaBeHcTs cnexyer, uTo

HM OXHA M3 uudp MCKOMOro uyucia He MO¥eT OuTh Goabme 5, Tak Kak 6] =
= 720 > 666. doxamem Teneph, 4TO NCKOMOe YHCIO Xxyz meaurcAa Ha 4, Hdas
9TOro Hapo )craHoBHTh, uTo x!ylzl momwwo nesuteca na 8. B camowm gene,
4yTo6K noayuuTh B Npou3BexeHud (axTopuaros uudp MCKOMOro YHCHa yUCHO,
He Menbliee 68, Heo6x0AHMO, YTOGH BHLINONHANOCH OAHO U3 YCROBHL:

OnHra H3 nubp Bropas us uudp | TpeTbs 3 uudp
X, "z X%y 2 X, Wz

0,1 0,1, 2 He MeHbuie 5

0,1 3 He MeHbme 4

0, 1 4 He MeHbige 3
0,1 5 Jo6an

2 2 He MeHpme 4

2 3 He MeHbmie 3

2 4 He MeHbme 2
2 5 JmoGas

He MeHbme 3 ne Menpuie 3 He MeHblle 3

B npoussenenun $axkTOpHagsoOB BO BCEX BO3MOKHBIX CAyuaax 6yneT MHOXH-
tenb 8. Wrak, uckomoe uHcno peautca na 4 v Ha 8 u ero uudpn yzosierso-
PAIOT YCIOBHAM

0<x<h 0sy<h, O0<2<5.

Jaa 2z, xak nocaenHe# uuppbt MCKOMOro YMcaa (YETHOrO), MpH 9THX YCAOBHAX
BO3MOMHB TOJXbKO TPH 3Hawenus, a uMenHo: z=0,2=2 0 z2=4.

[asa y npu z =2 Bo3moxubl 3navenun 1,3, 5, rax xak gBe nocrexHue uHdph
HONKHB 0603HaYaTh Yucao, Reasweecs na 4, T.e.npuy 2=2 Raa ABYX NoCleipux
uudp MCKOMOro yyucaa BO3MOMHH KoMGUHauHH 12, 32, 52. U3 Tex we coobpamenntt
npy z=0, z=4 naa y nonyuaem 0, 2 u 4, 1. e KOMOGHHAUUHU ABYX NocleaHUX
uddp: 00, 04, 20, 24, 40 u 44. M3 npeamaymux paccyxiaeHuil ciepyer, uTo
HCNBITAHUIO Noanexar TONbKO uucia 432, 252, 552, 504, 324, 540, 144, 444. U3

9TUX yuCed TONbKO 432 yaOBHeTBOpAET YCIOBHIO 5 418121=38.24.6=432

6. Vickonoe uncao N=1000xJ-100(y 4 1)+ 10x J-y=22,  orkyna
101 (}Ox—{—y) =28 — 100 = (z 4- 10) (z — 10).
ak kak 101 —uucno npocroe, 10 z -4 10 nau z— 10 nomkHO geaHTbCa Ha
101. Ho z<< 100, Tax kak xBaxpaTHHH KOPeHb H3 YeThipeX3HAYHOrO YHCAA eCcThb
uucao apysnaunoe. Otcioma 3akawouyaeM, uyro z-410=101 u z=91. Taxam
o6pasoM, HCKOMOe yHCao 2° — 912 = 8281.
7. Uckomoe umcao N = 1000x 4- 100x 410y -y, nan N=11 (100x 4 y),
rie 0 <x =<9, 0=<y=<9. Tak kax N sBasercAd TOYHHIM KBAJAPaToM, TO lmx-gy
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gonkno ResHthea Ha ll, a swawmr, ¥ wneno x 4-y = (100x -} y) — 99x gomxno
pendthea Ha 11, Tax kak 0 <x - y<<18, 10

x4y=11.

Orcioga 100x +-y=99x4-11=11(9x 4 1). B cuny ycnosHs 3sanaud 9x -1
ROMKHO ObiTh TOUHHM KBagpaToM. [loaoxum 9x 4 1 =r? rae n<<9. Otciona

rr—1 (nf)(n=-1)
9 9 *

Bupawenua n41 u n—1 pasHatca Apyr oT 1pyra na 2 W NOTOMY HE MOTYT
o6a onHoBpeMeHHO neauthca na 3. [10aToMy OAHO U3 HAX JOMEKHO paBHATHCA 9.
Ho n—1 ne wmowxer Oure pasHo 9, Tak Kak Toraa n_pasHazocs 0n 10. Mrak,
n+1=9 n=8, 9x=8—1=63, x=7, y=4. CnenosaTeabHo, HCKOMOE
yucno ectb 7744 =882

Oms. T744.

8. B cuay ycnosua sapauu HumeeM

X =

» _ 10em 1
A=10mt L 10ms 4 104 1=,
10m+ _ |
B=10% 4107 4. 4104 1= 1,
C=6-10m-1_|.6-10m—=_|_...+6-10+6=6--@;—1.
Torzaa
m___ m+1 __ N m __
At B4CpomlOm—1E10 é+6 10 — 6472 _
_10°m 10 (104-6)4-64 _ 10 L 16.10™ 4 64 _<10m+s )s
= 9 = 9 =\—"=s )

Tak kax 10m -8 npw mo6oM HaTypaasHOM m jeaurca Ha 3 (cymma uHpp
pasia 9), to A4 B4 C 8 asasercAa KBaAPaTOM HATypalbHOrO HHCHA, YTO
¥ TpeGoBaloCh 10Ka3aTh.

9. IlpeanonoxnM, uto umcio 2k, rae k — HeueTHOe, PaBHO m? — n®, T e

2k = (m 4- n) (m —- n). 4}

HokaweM, uro unciaa m--n # m — n oguaakoBol yernocrtn, Ecay m 4 n= 2/—
yeTHoe, TO M =2{—n, a notoMy m — n=2! —2n=2 (! — n) — vetroe. Ecan
we m4-n=2p—1, 10 m=2p—n—1, a norovy m—n=2p —2n—1=
=2 (p — n) — | —neuernoe. BnpoueM, oxvHakKoBaa uweTHOCTb uucen m--n
H m—n clepyeT H3 toxnectsa m-+n=(m — n)-+ 2n, 1. e. M 4 n orAuvaercA
0T m—n na yetHoe uucino 2n. CaenoBatennHo, B npapoit yactu pasencrBa (1)
CTOMT MJH uYeTHOEe YHCJO, KPaTHOe YeThpeM, HIH meyetHoe uucao. [lockoabky
neBas 4acTh paBencrBa (1) — yeTHOe YHCNO, HE KPaTHOE YETHIPEM, TO 9TO PaBEH=
CTBO HCBO3MOM¥HO, YTO M TpeGOBANOCH 10KAa3aTh.
10, B cuny ycnoBua umeeM

2 (100a - 105 + ¢) = (1005 4 10¢ + a) + (100¢ + 10a + 5),

Wid, nocie ynpowehnasa, Ta=3b 4¢, aau 3 (2 — by =4 (¢ — a). Orciona cne-
ayer, uro a—b neantca Ha 4, T. e, a—b=4m. W3 pasencrsa 3(a —b) =
=4 (¢ — a) noayvyaeM Tenmepb ¢— a=3m., Cloxup paBeHCTBa a—b=4m n
¢ — a=23m, noayunm ¢—b="Tm. Ho |c—b|=9, a noroMy m MowmeT NpHHH-
Marth adwb 3uavyenus —1, 0, 1. Ecay m =1, To H3 pasenctsa ¢ — b = 7m noxay-
yaeM, YTO BO3MOWHM Jumb cayyad: 1) ¢e=7, 6=0; 2) ¢=8, b=1; 3) ¢=0,
b=2. A rak Kax ¢—a=—3m, T0 OTCiofa NoJyyaeM n1d a 3Havenus 4, 5, 6
cootBeTcTBenno. TakuM oOpasoM, noayyaem Tpd uYHcaa: 407, 518, 629, Araxo-
THYHO npH m = —1 naxomum urcia 370,-481, 592,
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Haxonen, npuy m=0 noayvaeM a —b—=4m=0, ¢e—a=3m=0, 1. e.
a=b=c. 10 naer ewe 9 umcem I!l, 222, ..., 999. 3nauur, TpeGoBanuio
3apaum ypomiaetsopaot 15 yumcen.

11, Tlpn x =0 pynruua y=c, 7. € ¢— uexoe yAcao; npu x =1 Pynkuua
y=a-+tbte 1 e atb-+ec—ueroe 4HCHO; MOSTOMY @ - b — ueaoe; npu
x =—1 dynxuna y—=a — b+ ¢ — uenoe uncro. Mmeem (at-b--c)-t+(a—b4-c)=
= 2a 4 2¢ — penoe yucao. Tak kaw.-2¢ — penoe umucao, To 1 24 — uenoe wicio.
WMrak, uacna 2¢, a -5, ¢ cyTb yeane.

Ocraerca noka3aTh o6parHoe yTBepwkaeHHe. Vimeem

ax=+bx+_c=2a-ﬁ—(i‘{-ll+(a+b)x+c.
x(x—1)
Tak xax no ycaoeuio 2a, a b ¥ ¢ — uneavle, — 5 TaKxe nenoe npi Bcex

neasx x, 70 ax® - bx ¢ ecThb uenoe yHUcAo APU MOGHIX [EABIX X.

12, Ecian p=38, 10 8p® {1 =73 — apocroe uymncro. OcTaeTca poxasaTh,
yto ecny p #£3, 1o Bp? -} 1 — cocraBHoe uucro.

Ma Bcex uymcen, kpaTHbIX TpeM, Toabko 3 asaserca npocteiM. ITycth p He
kpaTHo tpeM, 1. € p=3k 1. Torna 8p* 4 1=8(32+1)*41=28(9k+
+ 624 1)+ 1="72k% +- 48k |- 9 =3 (24k? + 162 + 3). CnenosaTenbHo, ccay
p=3k+1, 10 824 1—cocraBnoe uHcro. Mrak, tonvko npm p=3 uucio
8p* 4 | — npocroe.

13. Mlycts narypanbHoe umcao d — uanGoapuru#l o6wuil XesUTensh NaHHBIX
yucen. Torma 2ln+4—=4dk, 14n+3=dl, rne k u [ — HaTypaabume uucsa.
YuHoxuB 06e yacTH fepBOro PaBeHCTBA Ma 2, a BTOPOro Ha 3, moayunu

42n 4 8 =2dk, 42n 4 9 =3dI.

Boiyutas moyacHHO W3 monyweHHOro m‘ororo papeHcTBa fEpBOe, HaxOINM
(8/ — 2k} d=1. Orciona cneayer, uro d =I. Takum oBpasom, paccMarpuBaeMbie
yycaa HMEKT NpH A060M HaTypPaAbHOM n OOGwHA HanGonbwuh geauteasr d =1,
a f0TOMY OHM B33aUMHO NpPOCTbI

14 [Tepsoe pemenue [lycte N — nckomoe uncno. Torna N2F = (NR)2,
M3 roro, yto HexoTOpas CTemeHb YHCNA OKAHYHBAETCA Ha 5, Caeayer, yTo AKGaf
cTeneHb 3TOr0 uHcaa okanuupaercA Ha 5. [Mostomy N*¥ = 10n }-5, a notomy

N#* = (10n4-5)* =3 108 J-x . 10° Jy- 10 -5,
10072 - 100n -+ 25 = 3000 4 100x - 10y 4 5. M

HIR

Orciona cpasy BHano, uyro y=2.

Buiyrs u3 oGeux uacreit paBencrsa (1) uucao 25 u coxparns Ha 100, nony-
yum n® -+ n=30-+ x. Tak xak x -- OLHO3HayHOe yucio, T0 30 = 30 4 x << 40;
caenoBaTeasHo, ¥ 30=<Cn® 4+ n<40. Orciona 4<<n<<6. Takum obpasom, n
MOWET IpHHHMATh €QMHCTBEHHOE 3HavenHe 5, a FOTONY HCKOMOE YHCIO €CTb 55.

Bropoe pemenne. Tak kak

(10a -+ 5)2 = 100a (a 4+ 1) 4 25,

TO ANA TOro, YTO6H NOAYUYHTH KBAAPaT WHCAa, OKaHuMBaouerocs wadpoii 5,
nOCTAaTOYHO, OTGPOCHB 3Ty MNATEPKY, YMHOMHTb uy#cl0, 0603HayeHHOe OCTanb-
HBIMH  uudpaMp, Ha CleAyiowee 3a HUM YHCIO M3 HATYpaldbHOrO PAxa Yucea
# K NOoJYueHHOMY NMpou3BejleHUIO NMpuUNHCcaTh cipasd 25.

ﬂf)nmepu: I) 35*=1225, rme 12=3.4; 2) 1452 =21025, rxe 210 =
= 14-15.

Kak BuIHO ¥3 LiepsOro pellleHHsA, yeTHaA CTeneH» MOGOr0 YMCia eCTh KBai-
paT HeKOTOpOro yucia.

OoaromMy ymoMasyToe B YCIOBHH YETWPEX3HAYHOE UYHCIO HMEeT BHA Salh,
rie 9ucio 32 — mpousBefeHHe ABYX NOCAENOBATEALHHX HATYypalbHHX UHCEN;
TaK Kak 30<<3a =39, 10 %—=5~67 eIWHCTBEHHO BO3MOXHOE pelieHue,
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Taknm oGpaszom, 3025=55% yunThsas, uto pasencrso N¥ =055 npu narTy-
paibHex N ¥ %k BO3MOXHO Jnubh NpH k=1, N=>55, 3akuaoyaey, YT0 HCKOMOE
yucao pasHo 55,

15, Tlycth xyzf — nckomoe uyHcao (B AecATHYHON 3amucu). B cuay yciaosus
32134y AMeeM

xyzt — tzyx = 360.
Ortciona caepveT, 4TO
999 (x — £) 490 (y — 2z) = 360.

OueBHjHO, YTO 3TO PaBeHCTBO BO3MOXHO TOIbKO TOrjaa, xorjga x —£—0, T. e,
korpa x =£. Ho rorna y —z=4. [lazee, Tak Kak focleisHe TPH RHDPPH HCKO-
MOro YMCHa COCTaBAAKT apUpPMeTHYeCKyio Nporpeccuw, T0 y —z=2 — £, WK
y—z=2z—x. Orcona caegycr, uto y—x =2z — 2x==8. Tak kaxk 0 <x =<9
m0<<y=<9 10 x=1, y=9. Takum oBpasom, uckomoe uucio ecrs 1951,

16. B cuay ycnosusa sazaum umeenm 100 =< N* << 1000, cacnosarensHo, 10<<
=< N=<3l. Ilyers

N?=100x +- 10y +- 2, 8
xyz=N — 1. 2

flcHo, uro z£0, Tak Kak npoussepenHe xyz =~ 0. Takxe scHO, YTo 2 — HeEYerT-
HO€ YMCA0, TaK KaK B IIPOTUBHOM cA)y4ae, T. € CCIM Obl z GbIN0 yeTHBIM, B CHIY
(1) N 6bio Takke 4eTHLM, @ B cuay (2) N 6bino 651 HeverHsiM. Kpome Toro,
z MOXeT 6biTb paBHuM TOabkO 1, 5, 9, TaK kak KBanpaT YMCHa He MOXET OKaH-
yuBaTbca HU Ha 3, #u Ha 7. [lamee, merko 3aMeTHTb, YTO M3 BCeX HEYETHHX
TPCX3HAYHBIX YMCeH, OKaHyMBawwWuXcA Ha |, 5, 9, ABAAOWMHMXCA HOXHBIMH KBaJ-
aTaMu, fipou3seneHne nudp KoTopuix mennire 31, umeoTca scero 4, a HMeHHO:
21, 225, 361, 44l. Ho u3 9Tux uucen HaM Haxo BHOpaTL TOALKO T€, KOTOpbIE
ynoBaeTsopaioT (2). Odesunuo, yto Toabko yucao 361 ynosmeTsopser aToMmy
ycnonuio. Mrak, umeercs emuHcTseHHoe umcao (361), xoTopoe yjpoBiersopser
YCHOBWAM 3afayH.

17. Vimeen
N=14104102 4 ... 410771 —2(1 + 10 4 102 ... - 107"}) =
_dem—1 o d0r— 1 10210741 (or— 1)
=79 R 9 - 9 =
_1\2
=(1_°"3_l) —333...333%.

CrenosareabHo, ¥ N = 333.. 333.
| ———

n uuhp

18, Tak xak yucao 9" =(37)? ecThb KBagpaT HeuyeTHOro yHMcHa, TO OCTATOK
OT jeneHHA 9Tor0 uMcia Ha 4 pasen 1, ubo (2rn-+- 1) =4 (n® 4- n) 4 1. Cueno-
BaTennHo, 9" =4k {1, rie %k —HaTypasbHoe, OTKyla 9% 4 | =4k |- 2 He ne-
anTCA Ha 4, a_NnO3TOMY YHCHO Q"tl He MOXeT OKaHuMBaTbca AsymsA (M Gonee)
Hynamu. Onpnnm ke Hysem udcno 9% 4 | moxer okadunsateca. Ecanm n HeuerTHo,
10 9% 4 1 = (10 — 1)# 4~ | oxaHyuBaerca Ha 0.

(]

19, Tak wak 9°° = (8 + 1)° =8m | 1, 10 nmeen 7% —7am1 — (7aypm 7 =
=24012m. 7= (2400 +- 1)*m . 7= (100n +- 1) - 7= 100 - Tn 4 7, rie n— Harypans-
Hoe umucao. Takum oGpa3om, paccMaTpHBaemOe YHMCHO OKaHyupaerca Ha 07.

20. INpeanonoxuM NPOTHBHOE, T. €.

a-19° 4+-5-19+4¢c.194-d=1,
a.-62°+p.-6224-c-62+d=2
Bbruntas noyaeHHo M3 BTOPOro paBeHCTBa MepBoe, MOJYYHM
a(62? —19%)4-b (622 —19®) +-c (62 —19)=1.
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Orciona BuIHO, YTO 7€BaA YacTh JeAMTCA Ha pasHocTe 62— 19 =43, a Npapaa
yacte He geautca Ha 43. CregopaTenbHo, Hamie JOnyieHHe HeBepHO. DTHM H
JOKa3biBdeTCA YTBEPXIEHHE 3ajavyH.

21, Benem ofo3nauenue n* = m. Torma uncao

N=2m*4+4m 4+ 10=Bm* +3Im -9 —(m—1)m(m+ 1) 1.

Tak xax 3mP 4-3m -+ 9 wpaTHo Tpem ¥ npoussenende (m— 1) m(m 1) Takxe
AeanTcs Ha 3, nockonbky m—1, m, m - | ABRAIOTCA NOCKEAOBATE NbHBIMHM HATy-
PANBHLIMH YMCNaMHM, TO fIpM fJedeRMHM vyHcia N Ha 3 noayyaerca OCTaTok,
pasubiit 1. CaexosarenbHo, uucao N He moxeT OHTb ApOM3BefeHHMEM Tpex H
Goxee mocaenosatenbHbix YHcen. OcTaerca pOKasaTh, 4T0 N He MOXeT GbIThb
fipou3BeaeHteM JBYX flocienosaTeabHbix uHcea. JleficTBUTenvHO, ecan 6bt N
MOXHO GbINO NpejCTaBMTh Kak MApPOM3BeleHHMe JBYX MNOCKeJOBaTeIbHBIX uHces,
T0 npu feneHHH ero Ha 3 Gbir G6m ocrarok O mam 2, 2 M sume YGexuaucs,
YTO ocTaroK oT genedusa yHcia N Ha 3 pasen 1. 3mauut, uncio N Heab3sa fpej-
CTaBHTL KaK NPOU3BCICHHME IBYX nocnelosaTenbHmx unced. Mrtak, unucio N we
ecTb NpoM3BeAeHYe fOCIEN0BATeNnbHbHX HaTypPaabHbIX uHced.

22, Tlycts 22x4-5=N?®, rge N— HarypansHoe uucno. Torga N* — 16 =
=11 (2x—1). Orcioxa acwo, yro man N—4, nan N4 4 jgenurca wa 11. Ho
Tak Kak N — HeyeTHoe uucio, To0 N=(2k—1)11 £ 4, 1. e. min N=22k —1,
aan N=22k — 15. Takum oGpaszow,

N®—5 (2k—T)*—5

=" 5 =22k% — 14k 4 2,
_ N*—5_ (2k—15°—5_ .,
=gy = 55 = 22k* — 30k + 10,

rae k — moGoe HaTypanbHOe YHCHO.

23, Taxk kak 1! 41 45! =14 24 4 120 = 145, To yucao 145 ge#icrBuTeNbHO
yaosaersopseT yciosuioo 3agaud. OcraeTcs A0Ka3aTh, YTO APYTrHX TPex3HaYHbIX
YHcen, AnA KOTOPHIX BHINOAHAXOCH Gbl ycaosHe 3ai1aud, Hel. [lycrs TpexsHaunoe

YHCHO ecTh
100x - 10y - z=x! J-y! -zl

Tak kak 7! > 1000, To kaxnas uudpa yucna 100x + 10y 4z He npessbiuaer
6. Takxe acHo, yTo HH OfHa u3 puMdp X, ¥, 2 He MOXeT ObiTh paBHa M 6, Tak
KaK ecah XoTa Gl onHa uudpa Gerra pasua 6, To Guao Ow x! 4 y' 4 2! > 700,
Moy Tem kak 100x |- 10y + 2z << 700. [Jloxawmem, uro xora 6bl onwa M3 uudp
X, ¥, 2 pasHa 5. B camom pene, ecau Gbl HH 0jHa U3 uudp X, ¥, 2 HC paBHAIACH
5, 10 Gbino 6ot x! 4 y! 21 << 100, a 100x 4 10y 4 2 nomKHO ObITH Tpex3HAUHLIM
ynucaom. CaegonaTenbHo, N0 KpaitHel Mcpe oxsa puppa 5. Tak kak xlf-y4zl <
=51 451 4-5! =360, 10 unbpa coTeH (X) MOWET NPHIIHMATL TORBLKO T§H 3Have-
ausa: 1, 2, 8. Ho acno, uto x=£ 38, rak kak gawe 3!--5!--5!<<300. Y6enumca
TaKxke, YT0 x =% 2. JlelicTBHTenbHO, eciu 6L X = 2, TO TpeX3HauHoe yucao Obuo
6ot Gonbue 200, YTO BO3MOMKHO TONBKO TOTH3, KOrja y==2=2>5; Ho uucio 255
He ynoBnersopseT YCioBHIO 3afayd. Mrak, x=1. CnelrosaresbHO, TpeX3HauHoe
yucto umeetr pun 100+ 50 z2=150 4z (ecnm y=>5) nam 1004 10y 4-5=
=105+ 10y (ecam z=2>5). B mepsom cayuae 1504-2z=05!-+4 1142}, 1. e
150 4- 2= 121 J-2!. Torna 29 =z [(z — 1)! — 1], 370 HeBO3MOMHO HU NpH KAKHX
2= 5. Bo sropom cayuae 105 10y=1!1-5l—{—y!, T.e. y[10—(y—]=186,
T. €, y ecTh 0iHO M3 yeTHHIX uyncen 0, 2, 4, CaenoBaTenpHO, faHHOE YMCIO HAJ0
HCKaTh cpend TpeX caenyiowHx yucen: 105, 125, 145. Mmeem

It 0! 451 =122,

11421 51 =128,

Il - 41 4-51 =145,
Takum ofpasom, aviub yucio 145 ymoBneTgopseT YCIOBHIO 3afaiH.
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24, B cuay ycnoBus 3aau¥ JOMKHO HMETh MECTO PaBeHCTBO
1000a 4- 1008 4- 10¢ 4 @ = (5¢ 4 1)3,
rae 0<<a=<9, 0<<h=<<9, 0<<e=<<9, Mam
1000a 4 1006 — 25¢* =1 — a.

flockoXbKY J€Baf YacTb STOrO paBeHCTBA HEXHTCA Ha 25, To fpaBas YacTh Takue
neaaTca Ha 25, yTo BO3MOXKHO TOAbKO npu a=1.

CaenoBatenbHo, umeeM ¢ =4 (b 4 10). 3naunt, uncro b4 10 gomxno Gerte
ROJNHBIM KBAanpaTOM, W, YYHThB2d, 4TO b — uudpa, HaxoguM b =6, a moromy

== 8. WUrak, uckomoe uucao ect 168I.

25, 3anucas uckomuie yucaa B Buge 10a--b, mMeem cornacHo ycnosHio

3afnaun
(102 - b) — (106 4~ a) = k2 (k — uenoe),

9(a—b)y="r

un#

Orciona BUNHO, YyTO @ — b eCTb TOYHHHA ksanpar. CaexosarensHo, iugo @ — b=0
mbo @ —b=1, 160 a — b=4, an6o a— b=29. (Scwo, yto pasHoCTL NUPp
He MoxeT GuTb Goaslme 9.)

Ecip a——6=0, 1. e. a=05, 10 cywecrsyer 9 uucen, yR0BJAETBOPAIOWHMX
yCIOBHIO, & HMEHHO:

11, 22, 33, 44, 55, 66, 77, 88, 99.

Ecmm a—b=1, 1. e. a=b+} 1, 10 cymectsyer Takxe 9 yucem
10, 21, 32, 43, 54, 65, 76, 87, 98.
Ecan a—b=4, 1. e. a=b -} 4, o noayuaerca scero 6 umncem
40, 51, 62, 73, 84, 95.
Hakonen, ecnu a — b =29, 10 noayyaerca toasko oxHo uucao 90, ynosne-
TBOPAIOILEE YCNOBHMIO 3agauy. ‘WTak, Mbl YCTaHOBHIW, 4TO scero Hmeercsa 9 -

4+ 94641 =125 yuces, ana KOTOPHIX BHIMOAHAETCA YCIOBHE 32JauH.
26. NepBoe pemenHe. [1ycTe MeHbIIMM H3 TpexX3HayHbIX uHcen Gyzer

M=100a 4 106 4-c.
Torma B cuay ycreBHA 3a1ayM BTOpOe TPEX3HAyHOE YHCIO
N = 800a +- 805 -} 8c.

Ortciona cpasy BuiHo, yto a =1. [To ycnosmo passocte N — M aBasetca TOYHHIM
KBanapaTom, T. €.

700 - 708 4 Te = X2 )
Tak xaxk pasHocte N — M saBaseTca Takxe TpexaHauHLM uucioMm, To u3 (1)

crnejpyer, yro
700 =< x® << 1000,
26 < x <32 2)

Vi3 pasenctBa (1) cneayer, uTO X JOMKHO NEAMTHCA Ha 7, 2 moToMy M3 (2)
BHITEK&ET, YTO X MO¥eET GbiTh paBHO Toabko 28. Takum o6pasom, TM = x*=
=784, M= 112, N=2896. Hrax, uckomoe ymcio pasHo 112896=2336° wuamn
896 112. Ho nocnenuee yucno He MoxeT GhTh TOYHRIM KBaapaToM, Tak KaK OHO
OKaHYHBAeTCA Ha 2.

Bropoe pemenne, [lycts uckomoe uyncao N=1000x4-y (x n y—
TpexsHaunnie yucaa). Torpa coraacHo ycnoBmio 3agaum aunGo x =8y, aubo y=S8.x.

cid x =38y, 10 N=28001y=232.7.127y. Tak xak uucao N — noiHuil xBajapar,
T0 N nomkHo geaumtbca Ha 3%.72.127% (mockoawky 7 m 127 — npoctuie uucaa).
Ho storo me Mower 6uth, Tak kak N — MECTH3HAUHOE YMCIO. 3HAWHUT, OCTACTCA
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accMotperh cayyah y=38x. B srom cayuae umeem N=1008x=3%.2'.7..x
negoBareabHo, yucao N HomkHO geauthea Ha 7.1008. Ho rtak xak y=8x,
10 nepsas undpa uyucna x (a 3HAYHT, K nepeas uudpa yucaa N) pasua 1.

Taxnmog(fpasom, 100000 << N << 200 000. [lanee, AMeeM 056 <h= 7—056<
200 N
<——-7056 , OTkyma 15 <<k <<29. Ho wuncno k—m AOAKHO GLTb MOJUBIM

KBajipaTOM, KaK OTHOLIEHMe MOJHBIX KBaipaTOB, ABAAUIEECA ueNbM YHCIOM.
CaegoBarenbHo, aubo k=16, nu6o k=25, Jlerko npoBeputh, 4ro k% 25.
Ocraeres k=16, Urax, N=T056-16 =112 896.

Oms. 112 896. .

27. MMepsoe pemenne, Pagenacrso (x—a) (x—10) }- 1 =(x 4-b)(x+¢)
IOMKHO BHIONHATBCA MpH  J11060M 3Hayemunm x, B ,TOM 4uyHCle ¥ TIpH
x=10. Mycrb x=10, toraa umeem 1=(104-5)(10+¢). Tax kax 1045 n’
10 4 ¢ — nensle ynucaa, To NoclenHee PaBeHCTBO BO3MOXHO Toldbko np 10+ b=
=104-c=1umm npn 10 4+b=10fc=—1, otkyna b—=c=—9 w1t b=
=¢=—11. Takum oO6pasoM, HmMeeM (x—q)(x —10)+1=(r—9)® niu
(x—a)(x—10)F+1=(x—11)%

[TockoabKy 9TH PaBEHCTBA AOMKHB! BHITOAHATHECA NpH AIOGOM X, TO Mbl MOXEM
nonoxuts x =0. Torna nmeem 10a -1 =281 uan 10a -1 =121, otkyna a =38
HIH a=12,

Bropoe pemenue [Meem

(x—ay(x—10)4-1=x%— (a4 10) x }- 102 4- L.
M3 3Toro COOTHONICHHA BHIHO, YTO KODHAMM NaHHOIO MHOrOYJNEHa ABAAIOTCA YUCAA

@— 107 —4
a-+10 = Vz(a 10) 4_ CrxegmosartensHo,
(x—a)(x—10)+1=

( at+10+V(a— 10)2_4)( a+10—Y(@a— 10)2-4>
=|x- : X = .
2 2

HMcxona a3 eqMHCTBEHHOCTH pas3foXEHWA KpajipaTHOro TPEXUneHa Ha IHHeHHbE
MHOXHTEny, 3aKl0yaeM, YTO OJMH KOpeHb ecTb — b, a BTopo#t ects — ¢ Ho
Tak Kak b u ¢ — neasie yucaa, 10 uHcao (¢ — 10)®> — 4 nOmkHO ObiThb MOAHBIM
KBaIpaToOM, YTO BO3MOXKNO aults fpH (@ —10)* —4=0, otkyma |a — 10| =2.
Caenosarenanno, a =8 mid a=12.

28, [lyctb 4x u 4y — nckombie uncaa. [laa onpeleneHHOCTH NyCTb X > Y-
B cuny ycnosua sanauu umeeMm

64 (x* — y®) =91 - 64&. )
[pu k> 1 npaBasa yacTb 3TOr0 PaBEHCTBAa eCTh ulicho, M3oOpaxennoe Goablue

yeM yeThpbMA umpg‘amn, YTO npoTHBOpeynt ycnosuio. CrenoBaredbHo, UMeeET
mecto aumb k= 1. Takum 006pasoM, paBeHCTBO (1) MpHHMMaeT Bui

x%— y?=19l,

(x—M 2 xyd ) =91=7.13=1-91

Tax kak 06a COMHOXHMTeAs NeBOM YaCTH 9TOro PaBeHCTBA — EABIE N0JOXKU-
TeldbHbIE uncla H ApATOM X — ¥ <<x? 4 xy--y%, To BO3MOXHMW TOJNLKO ABa

cayudas:
x—y=1 xX*4xy4y=13 @
x—y=1 x*4xy4y*=91 6))

B cayqae (2) umeeMm
x4 xy+ Y= -+ 3xy=494 3xy>13.

UK

"
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CaenosarenbHo, cayualt (2) ornanaer. B cayyae (3) nmeem x =y 1, a noromy
Btxy+ =0+ +y@+D+y =091 mm y+y—-30=0,

oTkyla y; =35, ys= — 6. Ho no ycaosuio 6y > 0, nostomMy mMeeM aumip y =35,
a 3Aaunt, x = 6. Vickombie yHcna: 4x =4.6=24, 4y=4.5=20.

29, VimeeM (m < 3n) (m — 3n) =p, rae p — npocroe umcio, p > 0. [losTomy
m4-3n=p, m—3n=1, 1. e

m=3n-+ 1 (1)
n 10n®
M3 nepaBeHcTBa 21g;n—+l < 0 caenyer, uro < 1, uan
1002 < m?, (2)

M3 (1) u (2) noayuaenm
10n2 << (3n 4 1)%, uan n® — 6n — 1 <0,

3—V0<n<34VT0,

0 <<n=<6, T3k Kak n— HaTypaiLHOE YHCIO.

OTKYn2

T. €

1) Ecam n=1, to m+4+3n=6n+1= 7 — apocroe uucuo,
2) Ecam n=2, to m 4 3n="6n -t 1 = 13 — npocroe yucao,
8) Ecau n=3, 10 m 4-3n=06n4-1 =19 — npocroe uucao.
4) Econ n=4, r0 m+43n=06n 4 1 =25 — ne npocroe yuczo.
5) Ecan n=35, 10 m4-3n=6n- 1 =31 — npocroe uucio.
6) Ecain n=26, 10 m + 3n==6n-- | = 37 =~ npocroe uucxo.

[lostony n MoxeT NpHHMMATh TOJBKO Caclyiomue 3uavenus: 1, 2, 3, 5 u 6.
Tak waxk m=3n-}- 1, 10 nonyunn Bce 5 map umucea (m, n): 1) (4 1) 2) (T, 2%
3) (10; 3% 4) (16; 3y 5) (19; 6).

30, Viveem m=6m,, n="06n,, rne m, u n, — B3aUMHO fpocThe yucaa, [1ycTb
a — pauMenslnee obuiee KpaTHoe uucen m ¥ n, Tora a=6m,.n,=n-m, —
IIECTM3HAYHOE YMCA0, HO TaK KaK n — TPEX3HayHOe UMCNO, TO M I, — TPex=~
3HaYHOe YMCHO; Kpome Toro, m=6m, — Tpex3HayHoe HHCJO.

Hauwnensmee Tpexauaunoe yucao — 100; mostomy

600 << m <<999 (999 ne nenutca ua 6).

CrenoBarensHo, 600 999
m 9
30 <350 < 350°
i 5 299
m
17 <355 <23%-
5 = 299 L
Ho ! T = 1,7> 5 =~ 1,57, 235—0<1v. MO3ITOMY
T m
TH <™
OTKYIa
tg 30—'?-0<0.

m
Oms. tg 355 < 0.
31. Ha#zeM cymMy n nociefoBaTelbHbIX HeYETHHX 4Yucex
(2a+41), 2a43), (2a+5), vy (26 4+2n—1).
dtu yucaa ABaAOTCA MOCHeNOBaTENbHEIMH WIEHaMH apH@mMeTuyeckofl nporpeccnn
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TOSTOMY MX CyMMa DaBHa

2:1—{—1-}-22114‘2"'"1 c = 2a+ n)n.

Yucao (2a 4 n)n nenutca ¥a n u Ha (2a4-n), a N0sTOMy He Moxer OHThL
MPOCTHM YHCIOM.
32. JlonyctuM, uTO n He mpeicTaBafger co6oi0 cTenmeHb ymcaa 2; Torxa

n=2"'-k,

rie k — HeyeTHOe YHCNO, GOJAblIEe €NHMHHLE, M — LeN0e YACHo Wan Hyab. B atom

cayuae
on | =220k 4 1= (22" L 1R

nemurca Ha (22" 4-1), xak CyMMa OIMHaKOBLHIX HEYeTHHX CTeneHed AByx vyuced.
[lostomy mpu cpenannom ponmywennn 2% + | He mpocToe YHCiO.
CaenoBatensHo, ccan 27+ | — npocroe yucno, o n=2m,
MMpumepsn

2* + 1 =17 — npocroe uuco,
28 | 1 =257 — npocroe yHcaO,

33, Tlycrs cornacko ycnosuio 2P — 1 =p, — npocroe uucao. Toraa
N=2P-1(2P - 1)=2P1.p,
Heautenamn uucaa N, xpome camoro N, ABaflOTCA yucaa
1, 2, 28 2° .., 2P8 2P°%, p, 2p,, 2°py, 2°pyy..e,y 2p—3.p1.

OG6o3nayan Gyksoft S cymMMy Bcex 9THX neauTeled, NOAYYUM
S=(424242 4. +20 ) 4 p - (1424242 4. 4209 =
=RP—1)+p, 2P —1)=2P—1) 4 (2P —1). 207'—1)=(2P—1).2P ' =N,
T. e, S=N, uT0 ¥ TpeGomanoch NOKa3aTh.

IIpumep. Ycnosuio 3apauy ynosleTBOPAET, HampuMep, p=23. B stom
cayyae 2P —1=2% —1=7—npocroe uymcno; torza N=2P"' (2P —1)=
=2%.7=28. Neaurensimu uucna 28, He CYMTan CaMoOro 3TOro SYucia, ABAAOTCA
yucna 1, 2, 4, 7T n 14. Vlx cymma 1 +24-447414=28.

34. Tlycrs dy, do, d;, ..., dp—BCe JenuTeNM yHCAa R, PACMONOKEHHHE B

nopsaike uX BO3pacTauMs; npu 9tom d, =1, dp=n.
Ecan k= 2m — yetnoe uucao, 10

n=d,-dp, n=dy+dp 4, ..., n=dp dpy,,
[lepemMHOXHB 3TH paBeHCTBA, MONYYHM

. nh=d, - dydy ... dp-dipy oo dp_sd_y - dp,
nin

dy-dy-dy...dp ,+dy=n*?
Ecau 2=2m - 1 — ueverHoe uucao, 10
n=d; dypy, n=dy dopy n=dy-dop {, ..., n=dp dp,,,
n=dy dp.,, n=dpsdy ..., n=dsyy-dyy, n=udgp, ,-d;
[TepeMHOXHB 9TH paBeHCTBA, MOTYUHM
Mt = (d, - dy-dy ... dopyyy)?
oTKyHa

dy-dy-dy ... dep,, = n*%
BnpoueM, 91y 3agauy MOXHO pelIuThL MHave. Vimeem
n=d,-dg, n=dg-dp_yy..., n=dp-dy.
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[lepeMHOXHB STM R DaBEHCTB, NOXYYUM nf=(d, -dy... dy)} orxkyla umeem

d]_'d! s dk= ﬂk/z.
35. ﬂyCTb x’—y’=p, rne X U y~— HaTypaapHhI€ UYUCHa;, TOrAa HUMeeM

(x+3) (x—y)=p+1, a nostomy

{x +y=p,
- y=1
Pewus monyuennyio cucteMmy ypaBHeHul, HaiineMm, uTo
_pt+1 _rp—1
X = 2 1 y - 2 . (I)

Taxum o6pasoMm, 11060e Heyersoe NPOCTOE YHCAO MOWeT ObiTh NPEACTaBACHO
B BUlle Pa3HOCTA KBaADaTOB NBYX LEAbIX YHCEI, a MveHHO uncen (1)

36. IpennonowuMm, uTO HMEETCA TaKoe MNPOCTOE TPEX3HAUHOE YHCAO XYZ
(x — yuCaO COTCH, ¥ — YUCAO NECATKOB, 2 — YHCAO eauHHu). l1ycTs d — pa3HocTs
nporpeccud, Torna y=x-+d, z=x + 2d.

nenopaTenbHe, cymma unpp wucna x+y+tz=x+4+x+d+x+4+2d=
=3x43d=3(x+d) xparHa TpeM, 2 NOTOMY M CaMO YHMCIO IENHTCA Ha 3,
T. €. OHO He MPOCTOE, yTO 11 TpefoBanoCh NOKa3aThb.
37. MNycTs MCKOMOE YMCAQ CHAaraeMbix n, a UX CyMMa

100x 4+ 10x + x = 111x.
Taxum oGpaszom, uMeem
ﬂ%ﬁﬂ:ﬂﬂx=3d%m )
uiy
nin+1)=2.3-37.x.

Tax xak x — ONHO3HAYyHOe YuCNO, TO, BOOGULE TOBOPA, X MOWKET NPUHAMATH
3Hauenusn 1, 2, 3, 4, 5, 6, 7, 8, 9. flcko, uTO HM n, HM n -+ 1 He MOIyT DPUHHUMATb
oTH 3HAaYeHHMA, TaK KaK B NPOTUBHOM cayuae w He eCTh TPCX3HAYHOE
uncno. CnepopareasHo, n uau n-+ 1 Moryr GpiTb paBHb Toabko 37.

Nycts n=237, Torna n4+1=38, a E—(-r—l-g—l=703, HO STO IPOTHBOPEYHT

n(n41)

(1), rax xax u3 (1) caemyer, uyrto ——5 — IONKHO 6biTh KpaTHO Tpem, a 103
HE KpaTHo 3.
Teneps niyctb n4-1=237, torna n==36. B sroM cnyuae w:%&

Takum ofpasoM, yHCIO ClaraeMmbix pasHo 36.
38. Jlerxo nposepurs, yro

(2m)l
Al (n 1)1

Tax xax Cfn-—uenoe, YTO yTBEDWKIEHME 3ajayu BEpHO.

= 4an—l - an-{-l‘

§ 2. Jdeaumocth. CpasHeHus

39. Mmeem 5?==1 (mod 24). BosBens o6e waCTM 9TOr0 CpaBHEHUA B IecH-
Tyio clrenenb, noayuaem 5% =1 (mod 24). Takum o6pa3oM, uckoMui#t oCTaTOK
ects L,

40, Tak kax

31=17.542 16=7-242, 23=T7-3+42
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10
37T=2(mod7), 16=2(mod7), 28=2(mod7).

Bo3Bbilan 06e yaCTH KamI0iO M3 STHX CDaBueHull B CTeneHb, NMOAYuHM
371+ =204 (mod 7),
167+t = 2741 (mod 7),
237 =2 (mod 7).
CnowuB 9TH CpaBHeHHMA, MOAYYUM
37748 167+ - 2371 = 27.7 (mod 7),

T. e. 377? }- 1671 |- 23" peaurcs Ha T.
41, Tlpencrasum 112 B BuRe DpouW3BeXZelds NBYX B3aMMHO MPOCTHIX YNCEN:
112=17.16. Tak Kax 3299 =T7.471 42, 10

3299 =2 (mod 7);

mosTOoMY
3299° =32 (mod 7)=4 (mod 7);
nanee,
32995 4-6=10 (mod 7) =3 (mod 7);
e NoBaTelbHo,

(3299° 4-6)* = 3% (mod )= 1 (mod 7),
Tak Kak 3*=729=7.104 4 1. Mostomy
(3299° - 6)1$ =12 (mod 7),
(3299® 4-6)!8 — 1 =0 (mod 7). 1)

Ui

Takxe umeen 3299 = 16206 4-3, a mostomy
3299 =3 (mod 16);

lanee
' 32995 = 243 (mod 16)=3 (mod 16),

TaK- KaK 243 = 16 - 15 4- 3; cxenosarefsHo,

3299% 4-6=9 (nrod 16).

(3299® 4-6)* =1 (mod 16),

tak Kak 81 =16.5- 1. CnefiopaTcasHo, (3299% 4 6)'2 = 1° (mod 16), un

flostomy

(3299° - €)8 — 1 =0 (mod 16). (2)
W3 (1) u (2), yunteiBas, uto 7 ¥ 16 — BlauMHO mpOCTHe vyHcHa, CaedyeT
(3299° - 6)'¢ — 1 =0 (mod 112),

a nostoMy (3299° - 6)!8 — 1 meaurca Ha 112,
42. Tak xax

35 =243 = 181 462, 4*=1024=181.6— 62,
3=62 (mod 181), 4*=— 62 (mod 181).

TO

Bospniman 06e 4acTH KaXNOro U3 STHX CpasHenuit B 21-10 CTemeHb, uUMeeM
3106 =629 (mod 181), 4!'%%=— 62" (mod 181).



CroMXuB STH CDaBHEHHUA, NOLY UM
. 3105 | 4108 — 0 (mod 181);
cnenoBaTeMsHO 3195 | 419 jemurca Ha 181.
43. Tak xax
5 =3125=11.284 41, 48=1024=11.93 41, 3 =243=11.22+1,

TO

5 =1 (modll), |44 =1 (modIl),| 3 =1 (mod 11),

5% =1 (mod 1), |4™ =1 (mod1l),| 3" =1 (mod 11).

53kt =5 (mod 11), |4*™+2 =42 (mod 11),

$m2 =5 (mod 1),
Cnowus cpaBHeHHA
53+l =5 (mod 11), 4™+ =5 (mod 11), 32 =1 (mod 11),
noAyyuM
bek+L 1 g3mie 4 382 =11 (mod 11),

HIn

Bok+t 1 43m+2 1388 = (0 (mod 11),

T. e. 58kT1 | 48m+2 L 35 pequrca wa 11
44, Vimeem 111 =3.37. Tak xax

N=1 (mod3) u N=33=—4 (mod37),
TO
N=14+3x u N=—4437y,

rpe x 1 y——HEKOTOprE enple yucna. CHEIIOBHTEHL\HO,
14 3x=—143Ty,

x=12y+2—;—5.
y—>5
3

OTKYIa HaxonuM

nonHo GBITh weAblM, T. & y—O

Taxk kak x u y-—uenble, TO ¥ YKUCIO

neautcs Ha 3. 3Haunt, y—5=23%, 1. e, y=23k + 5, rne k — HexoTOpOE uEiCE
yncno. Benomuuan, yto N=-— 4 4 37y, nonyvaem

N=—4437(3k—+5=—4+4 1851 1112 = 181 4 111k

CNe0BaTENBHO,
N=181 (mod 111)=70 (mod 111).

lostomy npu nenenun N ua 111 noayvaerca B ocratke 70,
45, Tak KaK
7a4-3=3 (mod7), 76+ 25=—3 (mod7),
TO, BO3BhimaA o6e WYaCTM KaXIOro M3 STUX CPaBHEHUH B HEYETHYIO CTeNeHb
2n 4+ 1, umeeM
(Ta 4 3)2r+1 = 327+ (mod T),

(70 4-25)2n+ = — 3271 (mod 7).
Cnoxus sTu CpaBHeHHA, MOTYYUM
(Ta'-3)2n+t 4 (7h - 25)+1 =0 (mod 7);
crenoBatenbHo, (7a 4= )+t - (7h 4- 25)*"+! nenurca Ha 7.
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46. Tax xax
B=2513, 47=25.2—3, 72=25.3—3,
TO N
72=—3 (mod 25), 47=—3 (mod25), 28=3 (mod 25).

Bossbiutas o6e uacT¥ KaXjoro CpaBHEHHA B CTeNeHb, NOAYuUM

728n+2 = 3+ (mod 25), _ M
472m =3 (mod 25), @)
282r~1 = 32n-1 (mod 25). 3)

Cknaneipas cpasuenus (1) u (3), a 3aTeM BhiuMTas cpaBHeHHe (2), NMOAYYHUM

722n+2 _ 47‘.’n + 282;1—1 = 32n+2 _ 32n + 3'.’n-—1 (mod 25)
Ho ente__3em 4 3en-1—32m-1(33__3 4 ])=3em-1.25,
NI03TOMY
728m+2 4720 1 0821 = 32771, 25 (mod 25) =0 (mod 25),
T. e, 722+ __47°n 4 28771 pemurca Ha 25.

47, Yucpo 39—3- 13 — npouasenene nBYX B3aUMHO NPOCTHIX yHCel Tak
kaxk 9674 —=3.3225—1, 10
9674 = (—1) (mod 3),
a Io3TOMY
96745 =1 (mod 3), Tak xax (—I1)*=1,
Hanee,

9674¢ 4+ 28=29 (mod 3)=—1 (mod 3), Tak kax 29=3:10—1.

IosTomy
(96748 - 28)15 =—1 (mod 3), Tax kax (—1)=—1

Taxkwe umeem 9674 =13.744 + 2, a nostomy
9674 =2 (mod 13);

CnenoBaTenbHo,
9674 =64 (mod 13)=-—1 (mod 13), rax xax 64=13:-5—1.
Hanee,
9674° -}- 28 =27 (mod 13) =1 (mod 13);
nosToMy
(96748 -1 28)13 =1 (mod 13).
Urax,
(96748 L 28)15 = —1 (mod 3),
(9674¢ |- 28)* =1 (mod 13),
a IosToMYy

(9674° 4-28)18 = — 1 |- 3x u (9674° 4 28)15 =1 |- 13y,
rne X ¥ y — HEKOTOpHIE 1eable yucna. CHC)IOBaTEJleO,
—143x=1-}13y,
2
x =4y +y—§'— .
y+2

Tak xak x v y —uensle, TO H 3— ROMKHO 6uTh 1ensM, T. €, y -+ 2 neaurcs

OTKYylla HaxoquMm

Ha 3. 3uavur, y-}2=23k, 1. e. y=3k — 2, rne k—HeKOTOpOe 1eA0e YHUCIO.
Bcriomunasn, uto (9674¢ - 28)18 =1 - 13y, noayyaem

(9674° -} 28)18 =1 4 13 (3¢ — 2) = 39k — 25.
14



CrenoBarenbHO,
(9674° - 28)15 = 14 (mod 39),

A TMOYTOMY OCTaTOK NpH nenewun (9674° - 28)** ma 39 pamen 14.
48, Tax kax

2=16=13+4+3, 7"=49=13.4—3,
TO
20=3 (mod 13), 7*=—3 (mod 13).

Bo3sshiuias o6e yacTH KaXIOro M3 9TUX CPaBHEHUH B 15-10 crefieHb, HOAYYHM
200 =3"% (mod 13), 7*°=—3' (mod 13),
CHNOWHB STH CpaBHEHUdA, NMOAYUUM
200 L 730 =0 (mod 13);

caenopareabHo, 289 4 73 peawrca Ha 3.
49, Mepsoe pewenne. 1) [lpy =1 yTBepkaeHHe BepHO, Tak KaK

(a—b):(a—b).

2) HonycruM, yro (a®—b%):(a—>b) npn n=k, 1. e (a¥ —b*):(a—b);
CHe0BaTeNbHO,
ak — bk = (a — b) c.

Torpa npu n=~Fk-} 1 nmeem
aktl — pht! — (@ — b) a¥ |- ak . b — bt = (a —b) a® - b (% —b*) =
= [(@ —b) a* ;- (a—b) be] i (@a— D).

Ha ocHopanuu npunuMnDa MaTeMaTHyeckON WHAyxuud (2" — b%):i(a—b) npu
n1060M HaTypaibHOM .
Bropoe pemenune. Tak xak @ ¥ b —ense pasauyHbie yucna, TO

(a—b)=0 (mod (a — b)),

nostomy a =~ (mod (a—b)). Bossoaa obe vactM cpaBHeHHs B CTeNeHb 7,

noayyaeMm
a®=b" (mod (a — b)),

T. e. @ —b* peaurca ma a—b.
50. lleproe pemenne. 1) llpy n=1 yreepwnenne BepHO, TaK Ka¥

(a4b)i(a-}+b).
2) Honycrus, uto (@®2~1 L 22N i(a+ b) npu n="k, 1. e
(@t 4 5%471) 1 (a +-b),
a2kt Lyl = (a L b)c.
Torpa npun n=~k 41 umeem
a2k+1 + peRt1 — (as _— bz) ak—1 + atk—1 p2 + b2k+1 — (as _bs) athk—1 +
+4- b (@ - B2EY) = [(a - b) (@ — B) a*1 L (a 4 b) b (a - b).
Ha ocHoBanuu NpHHUNA MaTeMaTHYeCKOX WHIyKuuu (a1 |- p*771): (a - b)
npu a1060M HATYPanbHOM n.
Bropoe pemenne. Tak xak, oveBugHo, a-b=0 (mod (a4 b)), 10
a=—b (mod (a4 b)), a nosTomy
a*"l = — P (mod (a 4- b)).
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’ CrnepnopaTenbHo,
a1 | p*n~t =0 (mod (a + b)),

T. e. a**~! | p~t penurena Ha a--b.
51, lTepsoe pemenne. 1) [pu n==1 yrBepxnenue 3alayH BepHO,

TaK Kak
(6% — b%) & (a 4 b).
2) Donyctum, uyto (@%” — b%");: (a4-b) npn n==~k, 1. &
(a*F — b**) 3 (a 4-b),
a?k — pk = (a |- b) c.

i

Torna npu n=~% -+ 1 umeem
gRRts __ peRye (a” - bz) ak + a%hk p2 . prhie — (az _ b!) a%k + b2 (ask —_ bsk) i
=[(a +b) (a—b)a** + (a 4 b)b* c] 1 (a + b).

Ha ocHoBaHWM OpHHUMNZ MaTeMaTMvecKol WHIYKuun (a®? — b*7)t(a+-b)
npu Mmo6GOM HaTypalibROM n.

Bropoe pemenne. Tak xak a4+ b=0 (mod(a+ b)), To HMeeM
a=— b (mod (a+ 8)). [lostomy a?® = (— b)** = b*” (mod (a -}- b)), oTkyna

a*n — pn =0 (mod (a -+ b)),
T. e. a®”® — b nenutca Ha a - b.

52, Vimcem )
N=4"+l5n— 1=47—1 —3n+18n.

Tak xax 18n neantca Ha 9, To OcTaeTca KOKa3aTh, 4T0 N, =47 —1—3n
nenurca Ha 9. Ho

@ —1):3=(n = 1): (4— D)= ant J4mt L4 o 44
NoSToMY
Ny=3(4nt fdnafar=3 4 441 —n)=
1 craraeMmbIx

=3[(4 —T) - (477 = 1) 4 (# = 1) oo+ (8 = D) (4 = 1))

Kaxnoe u3 cnaraeMelX B KBaipaTHBIX CKOGKax meautcs Ha (4 — 1) =3, a nosTomy
N,;:9. Caenonatensno, N= (4% 4-15n — 1) 9.
53, Nmecm

0 — 03 + 03 — G} en - ans — alu= (a1 — 1) — (@3 — 1) +
F@-)—@—NO+..d @@= ) —(@a—1)=(a—1)(ar+1)—
—(as—1)(as+ 1) (g — 1) (as+ 1) — (as — 1) (@ + 1) +...

vt (aeny = 1) (Ben—y + 1) — (822 — 1) (gn + 1) (1)

Tax kak a; —1 u a; -1 — gBa nocaenoBaTeMbHbLIX YETHHX YUCHa, TO Npo-
ussenenne (g — 1) sai—}— 1) nmenurca na 8. [lanee, W3 TPEX NOCAENOBATEAbHBIX
uexwmx umcen a;—1, aj a; -1 ogHo menutca na 3. Ho Tax xax B paccmarpu-
BacMoO} 3amaue a; He MEIATCA Ha 3, To Ha 3 meautca uad a; — 1, wan a; 4 1.
TaxuM 06pa3oM, Kaxnoe U3 NPOH3BENeHUH B BhHipawenuu (1) meautca Ha 8 u Ha
3, a notomy —« Ha 24. Urak, yrnepmne}me 3anayu BepHO.

54, ficio, ut0 uymcno 3*S*, papmoe 815.3, oxamuupaerca TOH Ke mUBPOH,
yTo M uyncno 3, npu nMO6HX HelWx HeoTpuuaTedbHux s ¥ L [lockonasky 3° =1,
3'=3, 3*=9, 3¥=27, t0 uncno 3"”—{-1 IeNUTCA HA 5 JAIbL B TOM Ciydae,
korxa n® umeer Bun 4s 4-2. Uucxro n* — yerHoe TONbKO NP YETHOM 1, T. €.
npu n=2m. Taxum o6pasomM, (2m)* —=4s 42, orkyma 2% '-m* =235 1. Ho
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B NeBOH W4aCTH MNONYUEHHOrO DaBeHCTBAa CTOMT 4ETHOE yMCaA0 (TaK Kak k> 1),

a B npaBofi — HeveTHoe. MraK, kaxkopbl Gu HM Oulnu genue NONOKHTENbHEIC

B>1, n u s, Bcerna n®s£4s 42, a notomy yucao 3%° 41 He neaurca Ha 5.
55, Vcnionb3ya gopmyny 6unoma HeioToHa, umeem

(x+ )" =x" 4-Tx% 4 21c"y* - I5x'y* + Iy - 2Ux"y° - Tay? + 3 =
= (17 +37) + Ty (£° +3°) 4 21x%* (x° - ¥°) +- 35x°9°(x +- ).

Tak Kak cymmsl x® -+ 38, x®- y* nenarca Ha x +y, a x -y neaurca Ha 1, TO
x*+ 3 u x* 3 rtakwe nenarca Ha 7. Ho rax xax umcna 7, 21 u 35 raxme
neasatca Ha 7, 1o, yuuTHBan, uto (x-F y)7 nenutca Ha 49, 3akm0yaeM, yTO CyMMa
x' 4+ 37 nemurca Ha 49.

56, flcno, yto cpeny nepsmx 20 uucen u3 39 NPOH3BOABHO BHIODAHHBIX MO~
CIeNOBaTENbHBIX HATYPANbHEIX YHUCEN HaHQeTCH IBa, Y KOTOPHIX H3 KOHUE — HYIb,
W3 uux xota 68 y omHoro mepen Hyaem cTouT He geBartka. [lycrs N —sr0
Yyucno, U NyctTh § — cymma uudp sroro uyucaa. Torma wcaa N, N+ 1, N+2, ...
voey N+9, N 419 umeror cymms: unpp s, s+ 1, s +2,..., s+ 9, s + 10 — onun-
Hajuath nocrenoBaTtenbHsiXx wucea, OueBHAHO, yTO MO KpakHe# mepe omHo ©3
HHX meanrca Ha 1l.

57. Vimeem

a(xt4-atx® tat - N=ax*4+a’x*t+a@—1)=
=axitax?*4- (@ —a)xt4-(a® —a)=(a®—a) (P +1)Fax® (x4 1)

Tax kak a® —a= (a4 1)a(a4 1) neaurca Ha 6, kak Npou3sBeneHHe TPeX
HOCIen0BaTEALHHX LelnX yHced, 10 (8% — a) (x* 4 1) meaurca Ha 6 npn nOGHIX
uenIx 3HaueHHAX x. TakuM o06pasoM, Hago YCTaHOBHTb, IPM KAKUX 3HAYEHUAX
x Bbipaxenne ax®{x4-1) kpatho wmecru. [Tockoabky x (x + 1) kpatHo OByM,
TO OCT2eTCA Y3HaTh, NPH KaKHX uennx x wucao ax® (x - 1) neaurca Ha 3 npu
mo6om uenod a Tak Kak Mo ycnoBuio ax®(x 4 1) nOAXHO NENUTLCA Ha 3 mpH
no6oM ucaoM 4@, TO, B YaCTHOCTH, 9TC NOMAXHO MMETh MECTO NpH a==], T. &
x*(x+ 1) poaxuo neautbea Ha 3. flcHo, yTo x* (x4 1) neantca Ha 3 TOABKO B ABYX
cnyuyasx, Korga x feaurca Ha 3 uau x -+ | neautca ma 3. Takum o6pasoM, eciu
x=23k nmm x=3k — 1, rne k — mo6Goe uenoe uYHUClo, TO NAHHLIH MHOroyleH
neaunrca Ha 6,

58, Vmeewm

10N =14.25".27 4 15.30 . 47 = 4 (507 — 127) - 19 . 12,

Nockoabxy 50%.—12" neaurca na pasHoctb 50 — 12 =38 =19-2, 10 10V neaurcsa
Ha 19, a notomy wucapo N xparxo 19.

59. ficHo, yto nmpu pencHum mGoro (menoro) wucna ma 30 Moryt GelTh NHoay-
geHs ocratku 0, 1, 2, ..., 29. Ecan e nmerumoe — npocroe yuclo, TO NPHU fene-
HUY ero Ha 30 MOryT NONYYHThCA OCTATKH, TOALKO HE kpaTHele 2, 3, 5, Tak Kaw
30=2.3-5 CnenoBaTeabHO, eCIN NEAUMOE — MPOCTOE YHUCHO, TO NPH NeleHUH
ero na 30 mMoryr nmomywurbca ocratku 1, 7, 11, 13, 17, 19, 23, 29, 1. e. ocTatxn
He COCTaBHbIE, YTO M TPeOOBaNOCh NOKa33Th.

60. Ecav n=0, TO DpH n106OM @ HCCAENYEMOE YUCAO TaKke PaBHO HYJIIO.
Teneps nyctb P, =a*"*1 —qa. [lpy n=1 umeem )

Pi=d*—a=a(a—1)(a+1)[(a® —4) 4-5]=
=@—-2)(a—-la(@af1)(@a4+2)45(a@a—1)a(a4 1)
Ho npouspemesne naTH nochrenoBaTenbHHIX Henaslx uyucen a —2, a—1, a,
a4+ 1, a+2 peautca Ha 5l ==120, a cnemomareanHo, meautcA ¥ Ha 30 (Muave:
yKa3anuoe INpOW3BENeHHe JedUTCA Ha 2, Ha 3 M Ha D, 2 MOTOMY OHO NenuTCH

Ha 302). [Mpoussenenve 5 (@ —1)a(a+ 1) xpatHo yucay 5- 3! = 30. Takum oGpa-
so™, P; xpardo 30. Mlycrs P, nemurca wa 30. Torna

Pn+1 = g¢ts g — pa + aints . gantt — Py + alllp1
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rakxe kpatuo 30. CnenoBarenbHo, B CHIY NPUHNMNIEZ MaTeMaTUYeCcKOH MHIYKuuU
P, neautca Ha 30

61. Ecan n renurca Ha 2, 1o 4n® 4 3n -} 5 e nenurca ma 2, crelloBaTenkHo,
ono He pgenurca ¥ Ha 6. Ecam n neaurca ma 3, 1o 4n® 4+ 3n 45 He neautcsa Ha
6. Takum 06pa3oM, HenenUMOCTb yHcAa n Ha 2 u Ha 3 ecTb meoGXomuMoe ycno-
BUe nenuMocTH yucaa 4n? 4 3n 4+ 5 ua 6.

glycrb n Hseknenlmcu 2"2 Haé, Husna 2 (;I'ornal n mge%r Bun 6k + 1, -

cIn n— , TO 4n n =4 (6k ) k41 5=4.
+8.6E4+443- k+3+5:6(2i—k*+11k)-{_-+—12, _r+_ e.( 4n_3+—+)5*;1+5 nenmj;
Ha 6, ecnu n =06k 4 1.

Ecan n==6k — 1, 10 4n® 4-3n - 5=4(6k — 1)* - 3(6%k — 1) |- 5=4. 36k —
—8.6k4-44-3-66—3 1 5=06(24k? —Bk) 46, T. e. 4n®+4+3n}5 penurca
Ha 6, ecan n =06k — 1.

TaxuM 06pa3oM, HENCAUMOCTh YUCHA n HY H2 2, HU HA 3 €CTb JOCTaTOYHOE
ycaosue nemumoctd uncaa 4n?4-3n4-5 Ha 6.

62, Tak xak n®*+1=n(n+1)— (n— 1), 10 naa toro, urobsl n?+ 1 genn-"
noCs Ha n--1, Heo6xomUMO M mOCTaTOuHO, yto6Bl n— 1 peausocs Ha n 4 L.
210 Bo3MOXHO MHWL npU 7 — 1 =0, 1. e. npu n=1. Wrax, Toasxo npu n=1
yucao n® 41 xeaurca Ha n+4 1.

63. Meproe peure nue. Mmeem

N = 3en+e (52 3n . 9m) — . 387 (257 — 3%. 47) = 9. 3% (257 — |2n),

Tax xak 117=9.13 u pasuocts 25" — 12” pemurca Ha 25— 12=13, To N
kpatHo 117.
Bropoe pemenue. Vmeem

N==3% (3.5 — 3. 2em) — 3% (9n . D5n . 277 . 4n) = 3. (2257 — 108").

Tak xak pa3HocTb 2257 — 1087 nenurca Ha pasHocTb 225 — 108 =117, To N
kpatko 117.

64. TlpcamoaoxuM NPOTHBHOE, T. €. YTO NpH Hexorogom HeaoM X UMeeM
x* 4 3x 4+ 5= 121k, rne k — uenoe yucno, uau x2 4 3x — (1212 — 5) = 0. Taxum
006pa3oM, STO YpaBHEHHEe HMEeT UEIBIH KOpeHb, T. €. nelbM ABAAETCA ONHO W3

JACen
—3+ VIO F 484k —20 —3=+VIl(d4k—1)

2 2 °

X=

Jlna Toro yroGe x 6bl10 uean!M yucAOM, Heo6xomuMmo, yrtobel 11 (442 — 1)
GBIIO TOYHBIM KBampaTOM. 1O 3HAYMT, yTO 44k — 1 monwHo peautbea Ha 1,
YTO HEBO3MOXHO HM NPH KakoM peaoM R. [loayyenuoe nporuBopeymne NOXKa3bl=
BaeT yTBeDXIeHue 3aJayHd.

65. Vimeem

a=T1m |- x, b=Tn+y,

roe m v n — uenste yucna, | x| =<3, | y| << 3. CaenonarenbHo,
a0 = (Tm 4 x)? + (In 4- y)? =17 (Tm? - Tr? 4- 2mx 4- 2ny) 4 x* + 3%,

OTKYna BUIHO, uTO a@® -} b® peauTc MAM He JexuTca Ha 7, CMOTPA MO TOMY,
IeauTCR MAM He Neautca Ha 7 wucno x% -+ y% Ho Tax xak kawpoe u3 uwuces x*?
H 3 MOXET HMMeThb JHMIIb ONHO 3 3Havenmit: 0%, (x 1), (x 2)% (% 3)% To
x?4 35 MOWeET NDUHMMATh JIHIIb OrPAHHYEHHOE YHCIO 3HAYEHHH, a HMMeHHO
x? 1 3 paBHO onHOMY U3 yucenm:

/o 024 02=0, [24-12=2, 28 1 22 =3, 34 32=18.
0t 12=1, 02 -2t =4, 02 -3 =9,
12 4 22=35, 12 4+ 3* =10,
284 32 =13,

78



M3 BCEX STUX WUCEN TOAbKO nepBoe (Hyab) Kpartwo 7, a noromy a®-} 5% kparuo
7 TonbKo DpH x =y =0, T. e, KOrla Kaxnoe U3 yuceld & ¥ b Jeaurca Ha 1.
66. Vimeem
X'y —dxly=x"y (y+2) (y —2)
"

X4 —2=xt—x L 22 - 2=x(x"— )} 22— 1)=
=x"+2) (x+1)(x— 1)

TakuM 06pasoM,
T N=xyx4+DHEEr—1)W42)(y—2) (x*+2)

MNockonbky 216=2%.3% 70 nokawxem CHauana, yro N neautca Ha 22 =38,
B camom gene, npu uyeTHoM x uwucao x? peaurca Ha 4 ¥ x® 42 nemutca Ha 2.
[lpy x HeueTHOM ONMH W3 MHOWHTened nmpousseyenust (x4 1)(x — 1) nemurca
Ha 4, a apyro#t—mna 2. WMrak, Mu poxasanu, yro N neaurca Ha 8. Ocraercs
noxasark, uto N xpatao 3*=27. [e#icTBuTteabno, NpH no6oM uenoM ¥y onuu
(M TONBKO oOnuH) M3 MHOXHMTenelt y, y4-2 u y— 2 peaurca ua 3. [lpn x =23k
mHOKUTenb x? memutca Ha 9. Tlpu x =3k + | onuH U3 MHOXUTETed x — | u
x + 1 nenutca Ha 3. Kpome Toro, B 06oMX cayuasx BopaweHue x? 4 2 geautcs
Ha 3, Tax xak x? 4 2=0k%* +6k 4 | 42 =3 (3k? = 2k + 1). Cacnosarennto, N
KpaTHo 3% =27.

Takum o6pasom, N nemurca Ha 8 .27 =216, yro u Tpe6oBanOChL NOKa3aTh.

67. slcwo, uto uHcao (n 4 1)%¥— 1 kpatho n, 1. e. (n+ 1)*—1=an, rne a —
neroe uyucao. Taxum o6pasoMm, (n-4 1)¥=—=an-- 1. AHanoruyno yGexmaemcs,
yto (n— 1)®*+1==bn— |, rne b — uence wucno. Vmeem

(m—Nrn—1 =+ 1) (n— 1) L =@+ 1) (bn—1)F 1=
=abn® 4 bn—an—1-4-1=n(abn 4+ b—a).

Takum o6pasom, yTBepWneHHe 3271ayd NOKa3aHO.
68. [lepBoe pemenne [aHHOE YHCIAO MOXHO [PENCTABUTL B CAENYIO-
IIUX TPex BUIax:

69a + 215 + 15¢ — (N — a), 0y}
10a + 206 4 15¢ — (N — b), (2)
70a 4 216 4 14¢ — (N —c). 3)

B cany ycnosua 3amauwm yncao N — a nenutcs wa 3, yucaio N—b—mua dn
yucio N—c—mna 7. CrnemosarenvHo, wucaa (1), (2), (3) mesarca COOTBETCT-
penno Ha 3, 5, 7, T. e. NaHHOe YHUCAO peaMTca Ha 3, 5, 7, a 3HauuT, M Ha ux
nupousseaenne 3:5.7=105.

Bropoe pemenne. [lo ycnosuw 3anayn nveem

N=23m 1 a, N=105n+b, N=Tp-+tec

rne m, n, p — uenble YHUCHa.
IMogcrasiasas B naHHOe BbIpawenve 3HaueHus a=N—3m, b= N-—5n,
¢= N~—Tp, nonyyum

70 (N — 3m) 4 21 (N— 5n) + 15 (N — Tp) — N =
= TON — 210m 4 21N — 105n 4 15N — 105p — N = 105N — 105 (2m + n -+ p),

YTO W JOKa3blBAeT NEAUMOCTbL Na@HHOro yucaa Ha 108.
69. Ecan yucna a® 452 u a 4+ b neasrca Ha d, To ¥ yucaa

2at== (a® 4 B%) + (@—b) (a - b) m 2b%= (a* 4-5%) + (b —a) (a 1)

nenarca Ha 'd. Ho nockoabxy uncaa a ¥ b B3auMHO mpoCTH, TO yncna a® u b?
Takxe p3auMHO npocTsl. CnenoBarenbHo, 26* ¥ 2b® He MOryT IeNMTHCH Ha YHCAO
d, Goaburee ABYX. DTUM ¥ NOKa3HBAETCA YTBeDXKIeHME 3ajayH.
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70. Ecn undps xeanMoro o603uayuM yepes a, a Uudpbl JdenuTe’s uepes b,
TO YCAOBHH 3344 MOXHO 3an¥calb B TaKOM BHie:

111 11la=11116-233 +-r, mn
11 11la==1115+233 4 r — 1000. 2

Bolyutas nouneHHo ua paBeHcTBa (1) paBeHcTBO (2), MOAYyYUM
1072 = 10% + 233 - 1000,

Man, No COKpamleHuH,
100a = 233 4- 1. %)

Tak xak a u b — HaTypanbHble OJHO3Ha4Hble YWCHa, To M3 paBescrBa (3) oue-
BUIHO, YTO B MOWET PABHATLCA TOABKO TPEM (mAA NeAMMOCTH NpaBOH yaCTH Ha
10), a orciona a=1.

Vitak, nckovnie uucxa 777 777 u 3333

71, Iyets X —y=a, y—2="5, z— x=r¢. Ouesnmuo, y10 a+ b4 ¢=0,
¢c=—(a+b). Vimeen

(x— 94—+ (z—xy=a*4 b —(af b=
== ab 4- b* — g% — 5a'h — 10a%p® — 10a°h® — Sab® — b° =
= — 5ab (a* 4 2a% + 2ab® 4 b%) = —5ab |(a 4 b) (a® — ab | b®) +
+ 2ab (a+ b)) = —5ab (a - b) (a® 4 ab + b7,
T. & uucao (x — 93°® 4 (y — 2)* 4 (2 — x)°® nendrcs na — Sab (a 4 b) = Sabc =

=5(x—y) (y— 2) (2 — x), 4T0 U TPe6OB2NOCL JOKA3ATb,
72, Vimcem

73 1 3m 30217 =T0 4. 327 —2.2]7 | 32.2]" = (7" — 3*)* 4-32. 21",
Tax Kak 7% — 3% gmesurtcs na passocts 1 —3 =4, 10 yucno (7% — 3*)* peaurca
Ha 16. Kpome toro, u umcno 32.21% pennrca na 16. Cpenosarenbno, maHHOE

4yucao penutca wua 16.
73. Tlo Qopmyne CyMMH yJIEHOB recMeTPHyeCKOH mporpeccun umeem

osn—1,9 __ |
- 2—1
Ho pasuocts 327 — 1”7 geautca Ha 32 — 1 = 31. Wraxk, vucno N xparuo 31
74. Vimeewm
167 (27 - 1) 4 97 (9741 — 1) - 57 (57+ — 57) =
=327 | 167 - 93n+t — Qn | 52ndl _ Offl ==

Py 32)1 — 25]1 + 16’! — 9" + 58n+1 + 22’H-l + gsn+1 —_— 22n+l.
Tak Kax 327-— 25" pmeaurcsn Ha pa3HOCTh 32-—25=7T, 167 — 9% — na pa3HOCTb
16 — 9=7; 5%+l Qan+l__pa cymmy 54 2==T, 9"+ — 23+ — 43 pasnocTs

9 —-2=17, T0 ¥ nanHOE yyclAo NeXUTCA Ha T.°
75. Vimeem

n%——2n3 - 11nt - 62n = (n* — 2n® — n? 4 2n) +\(12n” -} 60n) =
' =n(n"—2n*—-n+42)+12n(n45)=
=l (n—2)—(n—2)]+12n(n4-5)=
=n—2)(n—1n@n+1)4 12 (n 45
yucno (n—2)(n—1)n(n-41) Reaurca Ha 24, TaK Kak NMPOU3BEREHUE YETbIPEX
nocnenoBaTelbHHIX LENbiX YHCEX XEXUTCA Ha npoussenenue 2-3 .4 =24, [loka-

WeM Tenepb, ut0 12n(n-4-5) nemurca ma 24. Jaa sToro A0CTAaTOuMO KOKa3aTh,
ut0 1 (n + 5) verno. Ecaw n 4erno, 10 M n (n--5) uerno, lyctb n HeuerHo, T. €.

80 .
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n=2k—1, Torga n(n}-5) =02k —1) 2k —1-4-5)=(2k—=1)2(k}2) uerno.
WUrak, yTBepKIeHHE 3a[ayH BEPHO.
76, [lepBoe pemenne. Hmeem

2n* —3n' +n=(n* —n) + (n* — 3n* 4 2n) =
=ap—1D+nran*—3nt+2)=@—Dn@r+1)+@n—2)(n—1)n.

TakuM 06pasoM, MaHHOEe YHCIO €CTh CYMMa JBYX CHaraeMhix, Kawjoe n3
KOTOPHX €CTb NPOHM3BeleHHE TPEX MOCTENOBaTENbHBIX YHCEN, a MOTOMY Kawaoe
cnaraeMoe kpatHo 6, a cnejoBaTeabHO, M JHaHHOE WHCTO jenutcd Ha 6.

Bropoe pemenne. Ilpn n=0 pannoe uucno aenutca #a 6. [pexno-
LOWHM, YTO NpH n =k 3ajjaHHOe yYuCIO menutcH Ha 6, T. e.

2k% — 3R% -}k =6m, (N

rae m — uenoe, Temeps jokaxeM, yTo ecad umeer mecro (1), to 2 (k4 1)? —
—3(k+ 1)+ (k+1) nemutca Ha 6, Vmeem 2(k+1)*—3(k+1P+r2+1=
=2k + 6RT 6k +2 — 3k —6k—3+h-+1=21— 3R+ k+6RT=6m +
+ 6&° =6 (m 4 k) kpatHo wecrtn. Vrtak, B cuay DpHHEURA MaTemMaTHycckoil
HHIYKUMA YTBEPXIEHHE 32]1aunl BEPHO.

77. Vimeem

30% 4 47 (3% — 27) — | = 307 | 127 — 87 — | = 307 — 197 | 12774 [97—8",

Taxk xax 307 — 19% gemurca Ha pasdocTs 30 — 19= 1, 12" — |® — na pasdocTb
12—1=11 n 19%—8%—nya passocts 19— 8=11, To m paccmaTpnBaemoe
yucro peauren Ha (1.

78, Tax kak 2°—=64=1(mod9), To 2%#=1(mod9) u, 3snauur, 20"+ =
= 2% (mod 9). Kpome Toro, 2°2+2 =23 (mod 2), a 2 u 9 B3aUMHO NIIpOCTHE yncna,
nosromy noayuwaesm 2972 =22 (mod 18). Urak, 2072** = |8k | 22, rpe k — uexoe
HeoTpuuarensyoe yucro. [lanee, uMeem 219 — 1 = (28 + 1) (2° — 1)=>513-511 =
=19.27.5]11, orkyaa BHaHO, yTO 2!8 — | pemutca Ha I9, T. e. 28 =1 (mod 19),
a mostomy 2% =1 (mod 19), a 2184+* = 2132, 24 =21 (mod 19), . e 22" =
=16 (mod 19), oTkynxa

2°" 4 3=1643=0 (mod 19),

22+ 1 3 renmten Ha 19.

a No3TOM
79, Umeem

3an_|_35n+1_|_34n+1_|_3m=33n (33n+3ln+1+3n+1+1)=

= 3 [(37) 3% (37 4337 1] = @+ ("4 1 = [37- (3" + 1)]*
Tak kax 3% m 37} 1 — nBa DocmefoBaTENbHHIX WYMCH4, TO HX IpOM3BEXEHuE
YeTHO, a MOTOMY kYO 9TO10 npomsbeleHun Kpared 8. Mrak, yrBepwienue 3afayn

BEpHO.
P 80. Yucro

n® 4 4n" 4+ 6n +4ns +nt =
=t +4nttbnt +onf N=nt(nt+ 1) =[n@n+ )

Zenutca Ha 2% = 16, tak Kak n(n-} 1) — yeTHoe uMcIHO.
81, lmeenm

T2 — 42 _ 33:=497 _ |67 — 33 = -
= (49 — 16) (497! + 407-1. 16 |- 4078 160 .., J-49 . 167~* | 167~1) — 33 =
=33 [(49771 — 1) 4 16 (4973 - 497~3. 16 |- ... + 49 - 1673 |- 167-%)].
Tax xak 47! —1 neamrcn Ha pasuocTb 49 — 1 =48=16-3, T0 unmcno,

3aKJI0YEHHOE B KBAJPATHHX CKoOKax, xpatHo 16. CnexoBarenbdo, TaH#Hoe YHCIQ
Zenurca Ha npousseledue 33 .16 = 528,
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82, Vimeen
3sn+8 __ 26p — 27 = 277+ — 27 — 26n —
=27 Q7" — 1) — 260 =27 (27 — 1) 2T~ L2770 .. + 27 + 1) — Bn =
=26 [(217 4+ 27771 f... 4272 + 27) — n]. (1)

Tak xak Dpn mOGOM HATYPanbHOM % pasmocTh 277 — 1% geautcs ma 27 — 1 = 26,
10 27% =1 (mod 26); nostomy 277 —%— 2777 ...+ 27° 4 27 = n (mod 26). Kpome
TOr0, OYEBHAHO, 4T0 R =r (mod 26). BblllHTaﬂ noclejHee CpaBHeHMe M3 NpCH-
NOCAEHHEro, NOAYYaeM

277 4 27871 ., 4 277 4 27 — n= 0 (mod 26), )

T, e 2727 L 4272 L 2T — n=26k (rme kR — HaT}G%aanOE yucmao), Vs
(1) n (2) cmepyer, 4TO NAHHOC YHCIO HeAHTCH Ha 26 -

[Mockonbky unucno peanmrcn Ha 99, To oHo geaurca Ha 1 m 9. Ovesunno,
YTO eCcAM uMCIO HeauTca Ha 1l, To cy MM3 ero u¥¢p, CTOALMX HA YETHBIX Me-
CTaX, PaBHA CyMMe uPldpg CTOAMNX HA Heue THHIX Mecrax. CieloBaTennHO, CyMMa
Bcex undp meanrca Ha 2, C gpyro#t CTOLOHH, TaK Kak YuCao HenuTcs Ha 9, TO
cymMma ero uu¢pp geanrca uHa 9. Takum o6pasom, cymma yudp paccMarpHBaemMoro
uncna pgeamred Ha 18, a noroMy cama cymma umdp He meubie 18,

84, lmeem

(n41)38 —nr (n 4 3)* = (n* 4 3n® + 3n -+ 1) — (n® } 3n?)".
Teneps BHEHO, YTO JAHHOE YHCNO NETHTCA HA DA3HOCTh
(n*+3n*+3n+1)—(n*43n%)y=3n+1.

85, OGo3naynm yepe3 S (@) cymmy uyndp uucna a. [lo npusnaxky meammocTn
Ha 9 uncia @ n S (@) DAOT NpH HeneHHH HA 9 ONMHAKOBhIE OCTATKH, T. €, pas-
HocTe a — § (@) menutca Ha 9,

Vlmeem

— 8™ (a)=[a — S ()] [a™"! + a"73S (a) +- ... 4 aS™(a) + 5™ (@)].

Takum o6pasoMm, yuMThIBAH, yTO a —§ (a) pemitcs Ha 9, MORYYMM, uyTO 1

a™ — 8™ (a) pemurca Ha 9. Takxe Uz ToOro, uro a—- S (a) ncnmcn na 9, cre-

ayer, uto M a™ — 8 (a™) peaurca Ha 9. Takum obpasom, S (a™) — 8™ (a)::

= [a™ — 87 (a)] — [a™ — S (a™)] neanTcH Ha 9, uTO B TpeHOBATOCH JOKa3aTh,
86. OSo3naynm yacTHOE OT AENEHNA MHorouaeHa F(x, y)=x""! 4 x?73y o

. y* ! Ha pasnocts X —y ueges Q (x, y). B cuny teopemer Besy nmeem

(x N=(x—y)-Q(x,y)+ ny* . llonoxus x=a n y==>, nonyunm orcio1a

a"' £ a" % 4 ...+ b7 = (a—b) - Q (a, b) + nb"L.

[lycts teneps d — o6wuit peaurens uncen a® '+ a" % +...+ 0" ' na—0
Torpa ¥3 HanMCaHHOrO DABEHCTBA CJeNyeT, uTO M uHCAO nbr-1 HenuTca Ha d.
Ho & He moxer uMmerh o6wMxX geauteneir ¢ d (¥Haue, NOCKOABKY @ — b peautcs
Ha d, TO W YHCIO @ JeawaoChr Onl Ha 3TOT OOWME geaurens), T. e. b U d B3a-
uMHO npocTel. CrenoBaTenbro, n geauTca Ha d.

87. B cuay ycrosna 3agaun nmecnm 10a -+ b= abm, rpe m — uexoe uHcao,
a # 0. Orciona

10a =056 (am —1).

Tak KaKk @ — uMcAO B3aMMHO TNPOCTOE C am — |, TO b HOMKHO JNEAMTHCA HA 4.
[ycrs
b=na. m

Torgpa 10=n (am—1). Tak kax 10 penutca Ha 1, TO . MOXeT OuThb MHmb |

" Eemm n=1, to am—1=10, am=11, a=1, m=11, b=1. Takam o6pa-
30M, OJHO M3 MCKOMHIX umceny ecTh 11 =1.1.11,
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Ecmu =2, 10 am — 1 =235, am — 6, npuuem u3 (1) 3akmoyvaeM, utro a << 5.
CnepoBatensro, npu n=2 Moryt GuHT, Tpu cayuas: 1) a=1, m=6 b=2
2y a=2 m=3, b=4; 3) a=3,.m =2, b==6. Vltax, uMeeM eue Tpu HCKOMHIX
yucpa: 12=1.2.6,24=2.4.3,36=3.6.2,

Ecan n=>5, am=3, npuvem u3 (1) cnegyer a <2, Vmeem a=1, m=3,
b=2>5. Cnegosarenbno, UMeeTCA euie ONHO HCKomoe uyucio 15=1.5.3.

Oms. 11, 12, 15, 24, 36.

88. [1pn BuNONHeHMM YCIOBHH 3ajayH HMEET MeCTO TOXHECTBO

MEx)=(x—a)-Q (x) +R
IMonaran x =1, noayunm

SM=(1—a)S(Q)+R M

Tak kak M(1)=8 (M), a Q (1) =S (Q).
M3 pasencrsa (1) BmTeKaeT yTBCDXEEHHC 3aHauM.
89. Vaeem

N= [19n+l + (20)9n+1] _I_ [22Il+l + (2a —_ I)9n+l] + e _I__ [a9n+l + (a _I__ 1)2n+l].
Uucno N paBHO CyMMe @ caaraeMblx BHIa
[k2ﬂ+l + (2a + 1 —_ k)2ﬂ+1],

rie k npuruMaeT nocnelosarenhHo 3mavenua 1, 2, 3, ..., a. Ho [k
+(2a 4- 1 — k)y*7*!] penntcana [k + (22 + 1 — k)] =2a 4 I, a nosrouny u uncao N
nemarca Ha 2a 4+ 1.

90, [loxaxem, uto yucno N genutca ua 3, 4 u 7. Vimeem

N= (4% — |)— 3 _86.

Uncno 4% — | penurca Ha pasnocth 4— 1 =23, a takxke 32® u 6 penurca Ha 3.
Crepnosare1bno, N xpatao tpem. [lepenumem uncno N Tak:

N=49n_8_(39n_])' [

Uncna 42® n 8 peantca uHa 4, a unmcno 3°* — 1 pemntea ma cymmy 3+ 1=4.
3uaunt, yucno N penutca ma 4. Hakomeu, umeen

N= (42 —3m) _71,

Uucno 4" — 337 penurca ma cyMMy 4+ 3=17, a notomy uncno N penurcsa Ha 1.
WMrak, yucno N memutca Ha nporssefenHe 3-4.7 = 84,

91. HenocpencrBenuou ngoaepxoﬁ yGexpaemca, uto npi n=—1, n=0 n
n=1 yucao N penurca ua 04. [JokaxeM MeTOJOM MAaTeMAaTHUECKOH HHNYKUHH,
uro umcno N pennrca Ha 64 mpu moGom marypansHoM n, JonyctuM, uto npH
n=~Fk uucao Np = 3%k+3 1. 40k — 27 pgenurca Ha 64. Torga (mpu n=~4% 4+ 1)

Npyy = 335+ | 40k 4 40 — 27 = .
= 9(32k+3 | 40k — 27) — 320k + 256 = 9. N, — 64 (Sk — 4).

Tak wak 9N, u 64 (5k — 4) nenarca ua 64, To N, Takxe geaurca ua 64. B cuny

NpUHUMNA MATeMAaTHuecKol MHIYKUHH HaHHoe yucno N perutca ua 64 npm no-
60M HATYpPanbHOM 1,

92. Nueem p* —g?=(p+q)(p —q). lycts p=2m 41, g=2n—1, Torna

0 —q*=2(m-+n)y-2(m—n-+1). Tak Kak m+n u m—n-}1—uncra pas-

nnnqnot’[ YEeTHOCTH, TO OfHO W3 HHUX vuertnoe. [lostoMy p? — g? menurca ma 8.

ycTh
p=3k =1, g=3{x1 (h

Torna p —q=3(k—!) penntca Ha 3 (ecau 6paTb 06a BepxHUX MNH 063 HUXK-
HHX 3Haka). Eciu xe B dopmynax (1) 6pats B omuoM BepxuMi 3HAK, a B Xpyroi
HUKHME, TO p-4-gq=3 (k- I) memurtca Ha 3. CnemoBatensmo, p° — q? penurca
Ha 8 n Ha 3, T. e. menuTcA Ha 24, ;
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93. Harypanbmble uMcna, He KparHbie 7, NMeBOT OJMH M3 CHEJYMOUIUX BHIOB:
Tk 1, TR 42, Tk + 3. PaccMOTpMM Xawpmu# BHX 9THX YHCen B OTHENbHOCTH.

1) Tlpn mememun (7Tk = 1)® wa 7 ocraTok R=1 B TOM } TOAbKO B TOM Cay-
uae, Korga n — yetHoe uucno, CregoBaTtenbHO, HCKOMOe YHCIO (NOKa3aTelb CTe-
nerm% n = 2m — 4YeTHoOE.

) Uncno (7k + 2)>™ npn nenenmy Ha 7 paeT ocrarok R = 22m, Hapo mairtu
Te 3HayeHWA m, NpH KoTopuwx 2®™ — | peantca ma 7.

Ecan m=3p, 10 2*m —— | =8P _ [; nocaeguee uncno geaurca a8 — =1,

Ecrmn m=3p-4-1, 10 2¢8™ | =20P+2 — | —=4 (8% — [) |- 3; sTO unCIO HE
Heanrca Ha 7, Tak xaK 8P-—1 peaurtca Ha 7, a 3 He memuicA Ha 7

Ecan m=3p 42, 10 2'm _ | =28P%4 — | == 16 (8*P — 1) 4- 15, u, caenoBa-
TenbHo, He penuTea Ha 7.

’é‘axuM o0pa3oM, ecni¥ HCKOMOe 4YHCAO M CYUIECTBYET, TO OHO HMeeT BHI
n = 0p.

3) UYncgo (Tk +3)"=(Tk = 3)°P npn penenuu Ha T gaet ocratok R = 3°P.
Hago maitth 1e 3Hauewns p, npH koropux 3%° — 1 pennrca ma 7. Ho 32 — | =
= 729P — | peantcs Ha pa3HoCTh 720 — | =728 =7T7-104, 1. e. geantca va 7 npu
no60M HarypanbHOM p. KTak, OKOHuaTenbHO MCKOMBIY liOKasaTerb CTeNeHH
n—==06p, rxe p — nw6oe HATYpPaNLHOE UHCIO.

94, llepsoe pemenne Uueem

36" 4- 10 - 37 =37 (127 J- 10) == 3 [(12" — 17) 4- 11].

Yucno 127 —— 17 genutca Ha uncno 12 —1==11, a nOTOMY YHCRO, 3axNOYEeHHOE
B KBafpaTHHX cKoOkax, kpaiuo 1l. CnegoBaTenbHO, M HAHHOE UYHCIO HENHTCA
Ha 11,

Bropoe pewmenne. HKwmeeum

367 4-10-37=23" (12" - 10) =3 [(11 4 1)*» + 10] =
=3"(11"fn. 117+ F1In+ 14 10)=
=11.3* (117 +p.11722 L...J-nf 1),
T. €. HaHHOe YMCHo jpenutce Ha 11,

95. Ipexnoaoxum, uro n?-4-51-4- 16 npu varypaaswom n menurca Ha 169, 1. e
n®4-5n4-16==169k, rge k — uenoe uncno. V3 sTOro paBeHcTsa cnejyeT, YTO

— 5+ V25— 4 (16 — [69%) — —35x Y 13(3%% —3)

n= p) D) .

Ona 1cro 4to0u n Gmao uenslM, HeoBxommMo, yro6ut 528 — 3 Guimo kparHo 13,
uT0 HeB03MOXHO. CleloBaTeNbHO, YTBepPWIeHHe 32MauM BEPHO.

96, Vimeem
8836 7776

n888s __ 1777 1| =p* (na)T —n (n")T 1=

=n’[(n=)8_Saiq — 1] —~ n[(m)?l;_‘? — 1] ont—n 40
8836

Tak kak (n%) 3 —1=(n%®% _ | genurca nan®+ 1=+ 1) (n* —n41), 10
4yHcno, cromueg B NepBuX KsajgpaTunix ckoOkax, memurca Ha n® —n 4 1. Tlo-
777

ckonpky (n%) ¥ — 1= (n"9* — | rakwe pemnntca Ha n®-- 1, To M uMcnO, CTOA-
Hiee BO BTOPHX KBajpaTHHIX CKOOkax, menurtcAd wa n? — n -4 1. B cuny usnoxcen-
HOro ClegyeT YyTBeDKHEHHe 3ajayl.

97, Ilycts

N=0;-10° 4 g, - 10" { g, - 102 | ... 4 Gy - 104 Bypye



Torma oGpamenHoe YHCIO
Ny=agn, - 10" | ay, - 1007t L q,, ,-10072 ...} a,+104-a;.
CnegoBatensHo, pasuocts uncen N u N;
N—Ny=a,(10°% — 1) 4 0,10 (1093 — 1) 4 g, - 108 (1074 — 1) f-...,
voet8p4y - 1072 (1 — 1) —ap,e - 10778 (102 — 1) — g, 510772 (100 — 1) —=
—ps - 10773 (10° — 1) — ... —agp_, - 102 (102774 — 1) —
— agn - 10 (10°772 — [) — agp, - (10°2 — 1),

TockoabKy HasHoCTH, 3aKaOUeHHLIE B cKoBKax, feaarca Ha 99 (tak kak 10% — 1=
= 100%* —"1 genntca na 100 — | =99), 1o pasmocts N — N, penutcs ma 99.

98. Jlio6oe HaTypanbHOe uyHCIO MMeeT OAMH H3 caelyoumux suios: 21k,
21k 31, 21k =2, 21k £ 3, 21k = 4, 21k - 5, 21k + 6, 21k +7, 212+ 8, 21k %0,
21k + 10. Kpagpatht 3THX uyMCen DNpH JereHMH HA 2] HAOT COOTBETCTBEHHO
ocratku 0, 1, 4,9, 16, 4, 15, 7, 1, 18, 16, 1. e. ocraTkn Takosu: 0, 1, 4, 7, 9,
15, 16, 18. Cymma nwo6LiXx OBYX OCTaTkOB, KpoMme napws O, 0, We meautca ua 21.
[Tostomy a=21k, b=21n, caenosatensHo, a2 b*=441k% | 4410 =
= 441 (k® + n?), . e. a® - b® geantca Ha 41,

99, Uncra M, 2M, 3M, ..., KM naoT nomapHo pa3anuyHsle OCTaTkil TpH
neneHWH Ha K. JleificTBHTenbHO, HONYCTHB, uTO aM H b]\/f(lsa<b<K) AT
npu jeneHHn Ha K ONMHAKOBH e OCTATKH, IPHOEM Kk BHIBOXY, uTO uyucao (b — a) M
neauTcs Ha K, 4YTO HeBO3MOWKHO, TaK Kiak (b —a)<<K, a M u K — B3anMHO
NpOCTHe yHCcaa, ITH OCTATKM (MX BCErO K) HuMeT 3HaveHns 0,,2 .., (K-,
B3ATHE B KAKOM-TO Dopsixke. Ecan r — oCrarok or meaenns N Ha K, 1O cpenu
yucen M, 2M, 3M, ..., KM wuaiimerca yncao Mx, paowee npu gerednu Ha K
ocratok K —r. Ho torna Mx - N=[pK4-(K-r)]+ @K+ r)=@ 49+ 1)K,
T. ¢. yncao Mx 4- N pennrca #a K.

100. dan toro urto6m nokasaTh, 4TO uMcno pmenurcd Ha 120, moctaTouno
DoKasath, 4TO oHO kpatHO 3, 5 u 8. Mmeem

Ox® — 5 —4x = 94" —6x® —3x - x* — x =
=3Bx*—2x*—x)+(x—Dx(x41)
Tak kak (x—1)x(x-+1) ects OpousBexeHHe TPeX NOCTEHOBATEJbHBIX HeJHX
uuces, 10 9x® — 5x% — 4x kparHo Tpem. [anee,
Ox% — 5x% — 4y = 104* — 5% — bx — X8 J-x =
=52 —x!—X)—x(x—D(x+Dx*+5—-4)=
=52 —x—x) —bx(x—D(x+ DN —(x—=2)(x—Dx(x+1)(x+2)
Taxk kak (x —2) (x — 1) x (x + 1) (x 4 2) — npouspenenne NATH DOCHeHOBATENL=
HbX YHCeN, TO OHO HenuTcad Ha 5, m, CregoBaTedbHo, uHcHO 9x® — Sx3 — 4x

KparHo 5,
Hakoreu,

9x® —bx' —dx =x[8x' — 8 4-(x? —Bx2 4 4)| =

=x[B(xf =D —H(x—D(x+ D]
Ecay x — Heyetnoe umcio, 10 X —1 u x-} 1 — gBa nocnenoBaressHbX YeTHBIX
uHcIa B MX Npou3Bejenue KpatHo 8, a mOTOMY M paccMaTpuBaeMoe YHCIO Ie-
antca Ha 8. Ecan ®e x — yermoe umucao, TO cpasy BURHO, UTO 9x5 —5x? — 4x

memurca Ha 8. Wrak, 9x® — 5x? —4x genurca Ha npouaseledne 3-5.8=120.
101, Umeem

R (a4 1) (2 (a3 =
=2(2n*{6n+T7)=2[(2n* —4n+}2) + 10n 4 5] =
=2[2(n— 1)} 5@nF+1)]=4(r—1)*+10(@2n} 1).
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HOna rtoro urtobel jgamHoe uucao geansoch Ha 10, weo6xoxmMo M JMOCTaTO4YHO,
uro6u yucno n—1 pmenmunoce #a 5, T. e. JNOMKHO MMeTb MeCTO DaBeHCTBO
n — | =5k, otkyna n=>5k 4- 1, rne & — uenoe HeoTpupaTeIbHOe YHCIO.

102. Umeem
n* 440+ 3n=n (n* 1) (n* 4-3)
nt-3nt L 1=n"(n* 4 3)+ L

[MosToMy BeAku# npocCToRt Heaurenb vyucia n® -} 4n* - 3n ABRAETCA NeauTeneM
xotA 6bl omHOro M3 ymcen n, n® -1, n* -+ 3. flcHo Takxie, 4TO HEAHTedb YMCIA 1
nim n®-+3 He Moer ObiTh jmenutenem uwucra nd --3n°+ 1. Tak xax, naaee,
M3t l=nt 43+ 2—1=@n24+ 1) (1?4 2) — 1, 0 uncao n* 4 3n* 41
HC HMeeT oOBuwux npocThix genutededr ¢ n® -+ 1. Takum o6pasom, uncna
n +4n*<4-3n v nt 4+ 3n® 41 He umeoT oOWIMX AeRuTENEH, KPOME EeRHHHULbL.

103. Ecin n genurca ua 3, To n® pgeaurca ma 9, 1. e. NpH xenemnu 1% wa 9
noNyyaeTCA OCTAaTOK, paBHbIR Hyxlo,

Ecim e n wme pemurca ma 3, 10 n=3k-+1 uam n=3k+ 2. Torna
n' = 3k 4 1) =27k% - 27k* 49k - 1, 1. e. ocraTox paseH 1; n®=(3k 4 2)!=
= 27116‘;+q54k9 - 36% 48 — ocratok 8. Mrak, ocratku moryT 6mTh Toxbko 0, 1,8.

. Uncao

9 (9 L 1) 4 1 =074 2.97 4 ] — 07 =
=@+ 1) -@)P=09"+1-39 @O 1+3)=
=[3r@Er—1)+1][3723*+ 1)+ 1]

neanuTca Ha wncno 3% (3% 4- 1)+ 1.
Vimeewm
4+-3n+5=(n4T)(n—4)+33

Haa Toro uto6er 9TO yucno pgeauxoch Ha 11, Heo6xomnMo, uTo6H (n -+ 7) (n — 4)
nemunoce Ha 11, Ho tak kak (n+T)—(n—4)=11, 10 06a cOMHOXHTEIR
IeAATCA mAH He gHeantcA Ha 1] ozmospemennd, [lostomy, ecam (n-+7)(n—4)
ZeantcA Ha 11, To oHO genutcA M Ha 121, g, cnegosatensro, wucxo (n+7) (n — 4) +
-+ 33 He MOueT meaHTHCA HA 12] HA NPH KAKOM UENOM 7.

106, Vmeen D) (n-II2)2(3ﬂ+3k) e (B F) C§+k — yenoe YHCIO.

107, Mycts a — untpa necsaTKOB TpexaHaudoro uuciaa N, a b — undpa ero
e[MHHY, TOTXA COIAaCHO yCIOBHIO 3ajaum (7 —a —b) — undpa cored. TakHM
ob6pasowm,

N=100 (7T — a — b) + 10a + b = 700 — 90a — 995 =
=700 — 9la — 985 + a — b = T(100 — 13a — 145) + (a — b).

Teneps BMEHO, YTO ANAl TOro, yTOOBH umcno N Heaunoch ua 7, HCOGXONHMMO,
uto6bi (@ — b) pemuaocs ua 7. Ho B cmny ycaosna samaum e <7 m b <7,
nostomy (@ — b) geaurcd Ha 7 IHIIL NpPH a=by. Wrak, Mbl JOKa3anm HeoGxoxmu-
MOCTb YCHOBHA.

Mycts a=b, torma N=100(7T—2a)+ 10a+a=7(100—27a), 1. & N
nenHIcA Ha 7, ecan a=b. CaefoBaTensro, AOKa3aHa W HOCTATOUHOCTbL YCNOBHA.

108. Vmeem N= (19" 4 1) 4 (69% —1). Tax xax 19'° -1 pgemurca na
19_!1_1 =20=4.54 69 — 1 nenurca na 69 —1=68=4.17, T0 N neaurca
Ha 4.

Ocraerca pokasath, uro N geanmtca ua 11, Mmeem N=(19'° 4 3" -
-+ (69%® — 3%°) | (36 — 31?), Tak xax 19'® {3 penmrcn ma 1943=1]1.2,
6987 — 369 pemurca mHa 69 —3=11.6 n, HakoHen, 38% — 31? =317 (3% — |) =
=312 [(35)1° — 1] =231 (243" — 1) meamtca Ha 243—1=11.22, T0 YmCHO N
nenutca #Ha 11

CnenoBarenbHO, YUCIO 1 xeauTca Ha 44,
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109, MMycth X u ¥y — peNne uYuCAa, HX Pa3HOCTb ecThb d, OCTAaTOK OT jene-
ana x Ha d ectb r. Umeem x=y-+}d.
Pasgenus nmepsoe yucno (x) Ha d, MOXy4YHNM

-

x=kd+}r )
rne kB —yvactuoe. Takum o6pasom,
kd +r=y+d,
OTKYHA HAXOIHM
y=¢k—1d+r @

VI3 pasencte (1) H (2) crengyer, 4TO OpH HEedeHHH X M Y HA HX pasHOCTh yacT-
HEle OTIMYAITCA HA eNMHMIY, 4 OCTATKH PABHB Mexay CoOoft.

110, Vueem
—ni=n(—Y=m—)nn4lyn(n" 41).

Tak xak uncaa n-—1, n, n4-1—rTpn mocnenoBaTenbHbIE weabie UHCHA, TO HX
npousBeneHne — YeTHOe uMCIO0, KPATHOe TpPeM, a NOTOMY pacCcMarpuBaeman pas-
HOCTb flenutcA Ha 6. Ecam n==>5¢, 10 n? —n® genurca Ha 5. Ecam 'n==>5¢ + 1,
10 nF 1 =05¢ genutca Ha 5. Eequ n=5¢ + 2, 10 n®+1=25¢ +20r 4 4
4+ 1=5(5¢ + 4t + 1) menurca Ha 5. Mrak, pasmocts n®—n® gemurca ua 6 u
Ha 5, 1. e. penurcA #Ha 30,

111, Vimeem

N=2(@—)H)@—-1)y—Q2—a=@2a—2)(ea—-1)' —2—a)ft=
=(2a —3) (@ — 1)+ [(@ — )" — (2 —a)"]

Mockoanky wucao (2a — 3) (@ — 1)* pesurcn HAa 2a—3, a TaKkke uMCKO
[(@a— 1H? —{2— a)*| memurca Ha [(@a— 1) — (2 — a)]=12a—3, kak pasnoCTh
ONMHAKOBLIX CTelleHeH KBYX uHCeN, TO yucio N TOxe pemurca Ha 2a — 3.

112, Vimeen

28y =[1" 422+ ... (m =D mr| + [mr 4 (m—1)? ...+ 20+ 17 =
=174+ m*) (27 (m— 1) 4 oo - [B* - (m— b+ D]+ o 4 (8717

Kaxpas us cymm [% 4+ (m — k -+ 1)7], kak CcymMMa OJHHAKOBHX HEUETHbIX CTe-
JieHe#t, TENHTCA COOTBETCTBEHHO HA Cymmy B+ (m—k 4 1), rae k=1, 2,..., m,
HO k4 (m —k+1)=m-+} 1 naa scex k, a notromy 2S,, Kpatdo m--1, u cre-
noBarennHo, 2S,_, kpatao m. [anee,

28, =2[17 427 4 ... 4 (m — 1)?] + 2m" =281 -+ 2m".

Tak xak N0 HOxa3amHOMY 2S, , KkpatHO m, 10 M (2Sp_g 4 2m") xpatno m,
Taknm o6pasom, 2S, KkpaTHO HBYM B3aMMHO NpocThM uynucnaM (m-1) m m,
a noromy 28, kpaTHo mx npoussenexuto m(m 1), T. e 28 =m(m+}1)p,
rfe p — uenoe, OoTkyna

Sm=_”im2_+_l.)_.p=(1+2+...—|—m)p.

Orciofa cnenyer, uto yucao Sy peantca Ha gucio 1 4243 +4... 4 m

113, ocraToyHo mokasatb, 4TO yucao 20' — 1 menurca ua 11, 31 n 61.

1) Umeem 25 =—1 (mod 11), 10=—1 (mod llf, orkyna 105 == —1 (mod 11);
No9TOM -20‘55— )(—=1) (mod11), 1. e. 205=1 (mod 11), a cregorarensHo,
2% =1 (mod 11), 1. e. 20" — 1 pexurca ua 1l
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2) Danee, umeem 20==— Il (mod3!l), otkyma 202=121 (mod3l) nnm
20'=-—3 (mod3l), a nmosromy 203=(—-11).(—3) (mod 31) wnmm
203=2 (mod 3l), u noromy 20'®==2% (mod3!) umm 20!*=1 (mod3l), 1. e
20's — 1 penutca ua 3l.

3) Hakowuen, 3* =20 (mod 61), otkyna

20% = 3%¢ (mod 61). n
Ho 3*=—1 (mod 61), a noaromy
3% =1 (mod 61). 2)

Wz (1) m (2) cremyer, uto 20°=1 (mod61), m noromy 20'=1 (mod6l),
T. e. 20'> — | menutca ma 6l.

114, B npomasenesin P=(n— 1) n(n-+ 1) BrOpOo#t COMHOXHUTeNb, n, —
HCUETHOE YHCHAQ, a MO3TOMY (72— 1) M (n - 1) — gBa MoOCIENOBATEAbHBIX YETHBIX
uncaa; mosroMy (n— 1)(n--1) menntca ua 8. Kpome rtoro, P : 3, kak npo-
M3BeJleHHe Tpex NOCICHOBATENbHLIX HATYPaNbHbIX YHCEd;, HO YHCAO 1 He HeldHTCH
Ha 3; nosroMmy (n—1)(n-41) memurca ma 3. Takum oOpa3som, HalimeHo, uUTO
(n—1)(n4-1) nmeamrca Ha pxBa B3aMMHO NPOCTHIX uyncxa 8 m 3, a No3TOMY
(n— 1) (n4-1) nemutca ua npoussepende 8.3, T. e. (n®— 1) : 24.

115, IMokaxeM, yto oxHo u3 uyHces A-+B wan A — B ue kparao p. Hei-
CTBHTEIbHO, eCAH 6H 06a 3TH yuCaa GHIN KpaTHH p, TO KadHoe M3 yHCeEd

(A+B)+(A—B)=2Au (A+B)—(A—B)=2B

6nin0 61 xpatHO p. A Tak Kak p, N0 yCHOBHD, B3aWMHO RNpPOCTOE C 2, TO ONHO
n3 uncea A4-B n A— B, HanpaMmep A - B, B3aumMHO (IpOCTOE C p, 4 MOTOMY
n ¢ p" [lockonsky npomssencuue (A --B) (A — B)= A? —B* 1o ycnosuw,
nenntcs Ha p" u A+ B B3aumuo npocroe ¢ p% 10 A — B peantca ma p-.
HaobGopot, ecan A — B r3aumuo mpocroe ¢ p, 10 A+ B menutca Ha p™.

116, Umeem N = 100N, -+ ab, rne N; — HeKOTOpOE HATYPaNbHOE YHCIO HIH
uyab., Tax kak 100N, menutca Ha 4, To qns meaumocty N na 4 Heo6XOHMMO H 0=
CTaTOYHO, YTOOH uuMcno ab meaunocr Ha 4.

1) Ecam ab penutca na 4, 1. e. (10a -+ b5) neantca Ha 4 wan (8a -+ 2a 1 b)
peantca Ha 4, 1o u (2a 1 b) penurca Ha 4, tak Kak 8a geamrcAa Ha 4 S1nv
IOKa3aHa HEOOXOAMMOCTh YKA3AHHOrO DDHU3HaKa JeAMMocTH Ha 4.

2) Ecim (2a + b) neamrca Ha 4, To n (2a -+ b 4 8a) penurca Ha 4, TaK Kax
8a peamtca Ha 4, 1. e. (10a-}b) nxemmrca Ha 4 uan ab peantcs Ha 4. DTHM
II0Ka3ala JOCTATOYHOCTh (PH3HAaKa HEJMMOCTH.

117, Umeen

(145 45+t oyt oy + o) =D =

AR Y A Tl P
~[e ety faesy el o=
PO P

_ (n—1) (n—=1) {n— 1
""[1(n—1) ten=y T3m=9 +]

310 yuCAO KeauTCA HA n, KaK Npon3BeficHHe n Ha HEKOTopOe Ienoe HUCao.
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§ 3. Pemenue ypaBHeHu#i B neabiX yucaax

118. Vimeem
xy—x—y4-1=1,
M
x=DHy-H=1
[TosToMy
{x-——l:l, otkyma ' 2
y"l:lv . =2,
unu
x—1=—1. Ky x2=0'
(o 22y om0y

Apyrux peuesnil B yeablx upcnax JAHHOE YPaBHCHME He MMeer.
119, Paspewn™ 5T0 yYpaBHEHHE OTHOCHTENbHO X:

7
e Ty +1 _ 60y (1Ty+ 1) —y+ 17y 41

60 60 60 °
Mycrs iv——_—*_—l=z, TOTNIA y=6ﬁ_———l= 3z 4 92 — 1 . Ecmn o6o3na-
60 17 17
YHTb -921—71—- yepes £, TO z=~17tT+1-= 2t + #l Hakoneu, mnycrts
_t9+1 =n, torga £=1—9n Tak Kak Mb HAXOIMM TOAbLKO HE1bE peue-

HHA ypaBHEHUS, TO 2, £, 7 JNOMMHB GHTh HEAbIMH YHCAAMH.

Takum obpazoM, 2=2—18n{-n—=2— 17n, a notomy y=6 —5ln 41—
—9n=T7—60n, x=2—1Tn+7—60n=9 — 77n. Wrak, ecay x ¥ y— ueane
peweHHs HAHHOIO YPAaBHeHMA, TO HaliHeTCA Taxoe ueioe a, uto x =9 — 77n,
y=T1—60n. O6parko, ecan x =9 — 77n, y =T — 60n, rge n — peaoe, 10, OuUe~
BHIHO, X, y— uenbie. [lpoBepka NOKAa3bLIBAET, YTO OHM YNOBNETBOPAIT HCXOI-
HOMY ypaBHEHHIO.

Omg. x=9—1TIn, y=7T—60n, rne n— n6oe yeroe YHCIO.

120. Jas oupeneneHHOCTH NYCTh X << Y <=2, 3aMCHAS B AeBo# YaCTH ypas-
HCHU# X M y UMCIOM 2, NOJyuYaeM HEPaBEHCTBO 3z > xyz. (PaBeHCTBO MOMCT
NOJYYHTHCH, CCIM TOALKO BCE TPHM YHMCNA PABHLL, HO TOrRa J32==2Y, 4TO HCBO3~
MOMHO NPH 1ENOM TNONOKHMTEILHOM 2.)

Tak kax 10O ycaoBHio 2>>0, MOXHO pPasjeiHTh O6e YACTH HepaBeHCTBA Ha z.
[Moayuaem xy <<3. IMockoabky 0 <<x =<y, BO3MOWHHE TOIbKO CHEAYIOLHC
BaPHAHTHL

x=,y=1 x=1,y=2
[TopcrapaAas 3TH 3HAYCHMA B Halie YpapHeHHE, NONYYacu B EepBOM Cnyuae
2+ z=2z —HeT peweHnit; Bo BTOPOM cayuae 3-z=2z— O§HO peLICHMNe:
z2=23. Takum o0pasoM, Halle ypaBHeMHe MMeeT OJHO pelleHHe, YHOBAETBOPAIO-
nee yCHOBHIO X =Sy =<2t
x=1,y=2 2=3.

Bce ocrasbHble pewreHMA NORNYYalTCAs M3 3TOro MNepecra€oBko#. Bcero ypas-
nentve umeer 6 peuwrenuit B ueabix NOJOXMTENBHHX YHCAAX:

xyz
(1 123
@ 132
@ 213
(4) 231
(5) 312
®) 321
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121, Ecnmu @ =0, To naHHOe ypasHeHHe NpHHMMaeT BHE X ==0.

Ecnn a= — [, To peimraeMoe ypasHeHMe Nepenuwercs B Buge x — 2=0,
OTKyHa x =2. ,

Ecmn we a0 n az£ — 1, To Hazomum

_a—1 . a _ 1 . 1
x,-———a——, Xg = —m' HIn x,__l—;—, Xg = -—l+m.
Teneps Bumuo: 1) ecnn a=1, to x=0 (n3 dopMyas naa x,), 2) ecan

a= —2, 10 x= —2 (H3 QOpPMYJIbl JNA Xg).
Oms. Ecam a=0, 10 x=0; ecnu a= —1, 10 x==2; ecnn a==1, 10
x=0ecmt a= —2, 10 x= —2

122, Tepsoe pewenue. OQueBHAHO, YTO X HE HNENMTCA Ha 3, Tak Kak
B NPOTHBHOM Cnyuae (x® — 3y) JeaMTCH Ha 3, uTO HEBO3MOXHO, Tak Kak 17 He
neautca Ha 3. [lostomy x =3k + I.

V3 maHHOro ypaBHeHHA CIeqyeT:

9k® 4 6k J- 1 — 3y==17,
3(3k% + 2k — y) = 16,

11IIH

YTO HEBO3MOXHO, Tak kKak 16 me jpeamrca Ha 3.

Bropoe pemwenne Tak kak x=3n wan x=3n + 1, To x? =9n? min
x2=3(3n® = 2a)4- 1, a nosromy x*=0 (mod3) uax x*=1 (mod 3). Kpome
toro, 3y=0 (mod 3). Ilosromy x* —3y=10 (mod 3) mnu x? — 3y=1 (mod 3),
a 17=2 (mod 3); cnemosatensHo, ypaBHEHHe He WMeeT pelleHM# B yenbx
yucnax.

123. [TepBoe pemwenue. Tak xak 4x — 8y npu mobhX ueavix x 1y
YeTHO, & MpaBas yaCTb YPABHEHMA HeueTHA, TO eCAH ypaBHEHHE MMeeT PeweHHe
B uennxX Yucnax, TO X% a CnegoBaTeAbHO, M x HeueTHO. [lamHOe ypasHeHHe
MOXHO NepellucaTh B BHiE

x4 4x 43 —8y=14,
(x4 1) (x4 3) — 8y =14, (1)

Tak Kak X HeyeTHo, TO x -+ 1 u x 4-3 — NBa mOCNENOBATENLHBIX YETHbHIX
yucna, a NOTOMY MX Npou3sseneHHe KpaTHO 8, a nockonbky # 8y kpartHo 8, TO
mesas 4acTh ypasmeHMa kpartHa 8. Ho mnpasas wacts (umcao 14) He HeaHTcs Ha
yernpe. CnenosarenbHo, ypasHenue (1), a BMecTe C HHM M JaHHOe He HMeeT
pelieHus HY NpPH KaKHX yelhx x W Y.

Bropoe pemenne Tak xak x=2n nm x=2n-}1, 10 x* = 4n? vun
x?==4(n*4+n)-+1, a nostomy x*=0 (mod4) mmu x*=1 (mod 4). Kpome
1oro, 4x—8y=0 (mod4). Mosromy x*®+4x—8y=0 (mod4) wuan x*-4
+4x—8y=1 (mod4), a 11=3 (mod 4). CnenosarenbHo, ypPaBHEHHE HE HMEET
pellieHH#t B yenblx Yucnax.

HAn

124, Vmeem
{ X +y= a’l
lx—yl=ga
rHe @ — HATYPalbHOE YHCIO.
1) Ilycts x> y. Torna
{x +y= a’
X —y=a,

OTKYHA
a(a41) a(a—1)
e YE T

rne @ — 11060e HATYPaTbHOE YUCHO, KPOME eNHHMUAL
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2) Mycrs x <y. Torma nmoayyum
a—1 a(a+1
= af( ), y= ( 5 ),

2
Tae & — HaTypaabHoe YMClo, He paBHoe 1.
125, Nmeem
(x4y) (x—y) =2xyz. (1

O6o3navan HanGonbmil OOIMHA AeANUTEdb lEAHX Yucenr a u b cumsonom (a, b),
xonyctum, uto (X, y)=4d; Toraa x=ux,d, y=yd, tae x; N y, — B3ANMHO
npocThie yncna.

Torna w3 pasencrBa (1) cnemyer:

(1 4 3) (X1 —3) =2x, 9,2, 2

Tak kax cnyvalt x;= =], y;=+ ] HcKMOYeH U3 PACCMOTPEHUA, TO W3 paBeH=
ctBa (2) caenyer, yto (X; - y;) (¥, —y,) HEANTCA HAa X;; OHAKO 9STO HEBO3-
MOXHO, TaK Kak

K4y x) =11 (¥, —y;, x)=1

MosroMy paBeHcTBO (2) BoaMoxko auws npu z=10 u x; =+ y,, u, 3HaYu",
X==y, uto ¥ Tpe60BaNOCL NOKa3aTh.
126. [lepBoe pewenne. MepenuileM ganHoe ypaBHeHHe B BHIE

3x% — 3 — 4y® =10,
HIn
3(x2— 1) — 4y* =10,

3(x—1) (x4 1) —4y*=10. )

Tak kax 3x® —d4y®— 13 — HeyeTHoe YMUCAO, TO ACHO, YTO X MOmeT GbITh
TOILKO HeweTHbHIM uwucnoMm. CaemosareasHo, (x — 1) (x -+ 1) — nporsseneune
IBYX [IOCReNoBAaTEAbHLIX YETHHIX YUCeN, a NOTOMY 9TO NPOM3BENEHHEe KPaTHO
YyeThpen.

Takum ofpasom, nesas vacTb ypasHeHus (1) kpatua uertnipeM. Ho 1ak xak
yucao 10 we kpaTHo ueTepeM, To paBeHCTBO (1) He BHLIMOJHAETCA HU NpH KaKKX
Heablx X ¥ ¥, T. € HaHHOe yPaBlieHHWe He MMeeT PellleHAlt B (leAblX YyHCAaX.

Bropoe pewmenne. Hueem 3x*=0 (mod3), y*=0 (mod3) nm

*=1 (mod3), a notoMy —4y*=0 (mod 3) Hau —4y*=2 (mod 3); caexosa-
TeabHo, 3x® —4y*=0 (mod3) mam 3x® — 4y* =2 (mod 3), vo 183=1 (mod 3),
4 MOTOMY YpaBHCHHME He MMeeT pellellMil B peablX yHCiax

127, Nmeem
(x—3) (x +3) =105

Tak kak x W y HOAKHB! GLITL LEALIMU HOXOXMUTEILHLIMA YUCIANMH, TO X — > 0,
UM X >y, @ TaKke HOMKHO OblTb X — y << X | y.

Takum o6pasom, uucno 105 Hago pasnomuTb HA NB2 MHOXKHUTEN Tak, YToOH
MeHbUIKT K3 HEX (X -— y¥) 6bia mempme J/ 105 uax menswe 10, CaenoBatensHo,
g;y MOXET INpHUHHMAaTh TOIbKO 3HAyeHWA (M3 BceX xeaureneli wucaa 105) 1,

7
) ’ .

Wrtak, uMeeM 4 cUCTeMbl ypaBHEHMIA:

{x—y=h {x—y=& X—y=5, {x—y=1
x 4 y= 105, X 4 y=235, {x+y=21, x 4-y=15.
Oms. x,=1753, y, =52; xs=19, Ye=16; x; =13, y,=8; x, =11, y,=4.

Boo6uie, ecan x* —y* =N, 10
1) Korga N HeveTHo, MeHbIMA COMHOXHTENb (X —Y) MoXKET HPUHUMATh

AUlIb 3HAYEHUA nenautenest yucaa N, Measwnx Y N. !
2) Korga N —vuetHo, uncna X —y u X -y DONKHB GLITh OJHOBPEMEHHO
YeTHLIMA, B NPOTHBHOM Cayyde pelleAua OHaM OH XPOGHEIMH., DTO yCaoBHe
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fHoxa3niBaeT, YTO B 9TOM cayyae N noaxuo ObiTh 10 MeHbluell Mepe KpatHo
Yerbipem.

28, Tax xax 2x® — 7 eCTb HEYETHOE YNCHO, TO W Sy® ABAAETCA HEUETHHIM
yucaoM, a mnoromMy y HederHo. [lomowms y=2z-1, nosyymm 2x° — 202 —
— 202 —5=T nan x® — 102® — 10z2=6. Ilocxombxy 10z® 4 10z 4 6 — yerHoe
yucao, To X yverso. Iycrs x =2u. Torna 2u® — 5z (z-+ 1) = 3, yTO HEBO3MOXKHO,
TaK Kak 2(z- 1) ecrs uyerHoe yucho, a CiefoBareNbHO, AeBAA YaACTb ITOCAE]-
HEro paBeHCTBA — YeTHOE YHUCIO. .

2 _

129, [TepBoe pewenne W3 ycroBas caenyer, yto x® = :Ls—s- Or-
cloga BHITEKAeT, YTO ecAM X — pefoe yucno, 10 ¥* — 8 noawHo meauTbes Ha 3.
Ho tak kax 8=2-3+4 2, To uyucno y* gomxHO umers Bum 3k - 2, a yucno y
Bnxa 3a & 1, mockouabky y* He KparHo Tpem. Ho

(3¢ + 1 =92° + 62+ 1 =3k I |,

T. e. IpY BCeX 3uaueHHAX Yy ero Ksaxpar He MOkeT OwTs Buua 3k --2. Cnerno-
BaTeabko, y* — 8 He JHenmrca HA 3, a MOTOMY NaHHOE YPABHCHUE HEPa3pelIHMO
B LeIbIX YHCHAX.

Bropoe pemenne Mueem 3x*=0 (mod3), y*=0 (mod3) wumn
y'=1(mod 3), ¥ motoMmy y*®— 3x*==0 (mod 3) nam y* —gx"z 1 (mod 3), HO
8528 od 3). Caeposarensud, ypaBHEHHe He WMeeT PeLICHHHE B (eNblX YHCIAS.

130. JaHHoe ypasHeHHe, MOXHO MepeldcaTs B CIeAYIOWEM BUne:

32— (1 —2x) 9 + (x* — 3x — 150) =0,
OTKYna

I —2x 2+ VT —4dx - 4x? — 4x° - 12x | 600
Y= ) ’

uau

1—2x V8 601
Jne= ud 2‘/X+ . M

Orciona caenyer, yro 8x 4601 joamuo CwbITb KBAaApATOM HeYeTHOro 4ucia.
Hycrs 8x 601 = (2n - 1) = 4n®* + 4n 4 1. Torpa

PENTCES

TNoxncrasus 3To 3Hayenne x B dopuyast (1), Noayyum
yl=75_f_(f2;1_)' y2=75_i(”_2‘.*'i)..

Vlrax, nMeeM IBe CUCTeMbl HEpaBEHCTB:

LAGE: BYR TR "_(f17+_1_>_75>0
2 ! '

!
76—————"("2_ Deo 75————"(";3) > 0.

HepBy1o cucTeMy NMepchuileM B TAKOM Bile:
n® -+ n> 150, n—n<<152

YMHOWUB 06€ YaCTM Kaw/JOoro M3 S9THX HEPAaBEHCTB Ha 4 u piGaBuB K o6eHM
yacTAM No 1, monyyus
(2n 4+ 1)® > 601, (2n — 1)? < 609,

HIA
M41>2, 2n—1<25

niau
n> 11,5, n<<13.



-

flcio, uto n paBHO Toabko 12. Torna x =3, y=10.

U3 sropoit cucremm noayuaem nrf-3n <150 <<n®-4n, uTO HEBO3MOXKHO.
Wrak, paHHOe YypaBHEHHE HMeeT eIMHCTBEHHOE DEUIEHHE B [IEAbIX (MOAOKUTENb-
HHX yHCAax x =238, y==10,

131. [lepenuumeM nanuoe ypasHeHHe B CleIYIOLIEM BHue:

dx+y+494+4Vxy —28YVx — 14V y =],
QVx+Vy -1D=],
2V x+Vy —T==1.

Takum o6pasoM, NaHHOC YpaBHeHMe pachajaercd Ha XBa:

HINA

oTKynIa

2Vx +Vy —1=1
)74
2Vx+Vy —1=—],
na - =
" Vy =8—2yx %))
VF=6—2|/;. 2)

Tak kak 'y =0, 10 B (1) HEM3BECTHAA X MOXKET NPHHAMATh MMUIbL 3HAYE-
nua (uensie) 0, 1, 4, 9, 16, a B (2) — anms 3naveHun (ueane) 0, I, 4, 9. Coor-
BETCTBYIOmME MM 3HayeHHA y TakoBul: 64, 36, 16, 4, 0; 36, 16, 4, 0. Urak, nau-
Hoe 8paBHeﬂue UMeeT 9 peuleHwit B LEAHX uMCHAax.

me.

{x,=0, {x,:l, {x,=4, {x,=9,{x5:=16,{x8=0,
yi=64 L y:=386 Lly,=16 Ly,=4 Ly=0 |\ y,=36
{x1=1, {x,=.4,{xs=9,

yi=16 Lyy=4, | y,=0.

132, Mepsoe pewenue. K3 ycaosus BuiHO, YTO €CAM ¥ He JeaUTCA
nma 3, to x meanrca ha 3. Urak, nyctb y we meautca Ha 3. U3 manHoro ypas-
HEHUA Caenyer:

8 —y?
2y

X==3-

88—yt

% uenoe yucno, 70 y =2k — vernoe yucro. Mostomy

(=ol3-1)

y=2k.

Tax kak

2
Ws paBencrBa x =3 " ~— k) BAIHO, YTO R MOXET IDHHHMaTb TOAbKO 3Ha-

YewHs x 1, + 2. Mostomy
x1=3, { Xg=—3, ({ Xp=—238, ( Xx4=3,
{yl=2’ {y2=—2){ya=4‘) {y4='—'4-
Ecan y meautca wa 3, To X He meautca Ha 3, TaKk KaK B NPOTHBHOM CRyyae

2xy 4 3y® neaurca wa 9, a !24 He peauvcs Ha 9. Mrtak, nomyctmM, uro y=3m.

Us pasencrsa x=3. 8 _Q'yy crenyer:

__8—9m®
~ 2m

X
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W3 nocreamero paBeHCTBA Cllenyer, 4TO M — YeTHOE YACAO, T, & Mm==2n, &
nostomy y ="©6n. Takum oOpa3om, uMeeM

{x:z—gﬂ,
n
y=6n.

2
Tak kak — — lieaoe yucno, T0 n== 1 nau n= +x 2. Hostomy

{x5=—71{xa=71 {x1=—17;{xs=17:
»=6 Yo=—6, L y,=12 y=—1l2

Kpome monyyeHHEX BOCBMH peilleHWH NaHHOe ypaBHeHHe HE HWMeeT pelie-
HHY B 1eIbLIX YHCAaXg.

Bropoe peuwesne. fIcHO, yTo y — yeTwoe yucno, TaK Kak 3y*=2 (12—xy).
Danee, fAcHo, uTo 24 nmeanrca wa y (W60 neBas YaCTb YpaBHEHHA JERUTCA Ha V).
3HAYHT, ¥ ecTb YeTHHIl HeauTedb ymeaa 24, 1. e. 2, +4 -0 +8 12, 24
[Moncrapasana 3TH uucaa B NaHHoe YypaBHeHWe, HalimeM Te Xe 8 pemenu#t, KoTo-
pble ObLIIH NOAYYEHH paHee.

133. TepenunieM naHHO® ypaBHeHMe B CIepyiomeM .BHue:

X 4-dxy L4y —2x —4y — x —600=0,
(x+29)2 —2(x42y) —x —600=0.

NN

Penras 910 ypaBHeHue OTHOCHTEALHO X -} 2y, HOTyuuM

x4 2p=1+ V60l - x.

Tak wax (x -} 2y) — uenoe uucao, 10 nomxHo G6mtb 601 4 x =a?, rae a— ne-
noe yucno, Takum o6pazom,
x=a® —60l. (1)

x42y=1*a 2

Hmeem

s pasencrsa (1) u (2) caexyer, uto
a? — 601 +2p=1=+gq,
OTKYIa HaxOUM . |
\ y1=301_a_(a_2:_l, y,=301_1(_‘17+-).

Oms. x;=a® —60], y, = 301 — -‘1—(‘1—2:—11,

m=at— 601, y,=301— LN,

rae a — Awoboe [er0e YHCIO.
134, llepBoe pemeune Vimeem

W—Dx®—yx— 3y =0
Ecan 32 — 140, 1. e

y# =], (1
TO
VP E =) yxyVH -3 @
= T —1) =2 =n

Ecan y:£0, To TOMKHO MMeTh MECTO paBencTso 4y® — 3= a* rie a— ue~
n0e YucHo, T. €.

42 — o =3, um 2y —a)(2y -+ a)=3,
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y10 BO3MOXHO JIHILIb B CNYYaAX:
2 - =___3, 2 —_— ——t l'
1){ 'y a -+ 2){ 4% a -+
29ta==1, 2y 4+ a==2x3,

oTkyla y= % 1, uto HeBo3moxHo cornacyo (1).
Ecan xe y=0, 10 w3 (2) caenyer, yro x=0. Takum o6pazom, x; =0,

=0.
» Ocraertca paccmorpers cayualt, korma y® — 1 =0. 1. e. y==x1.
a) Hpu y=1 mmeem x-+1=0, 1. e. x=—1. Hostomy x, =—1, y,=1.

6) Mpyn y=—1 umeem —x 4 1=0, 1. e. x =1. Hostomy x; =1, y, =—1.

Ome. { =0 {x2=—1’ {xﬁ:l’
»n=0 Ly=1 yy=—1L
Bropoe pewcunue Iyers |x)<<|y) Toraa
XY =x L xy 4 y* << 3y%,
u TotoMy (npu y=#0) umeem x*=<<3, 1. ¢. x=—1, 0, ]. 3710 m 1aeT TpH

pelLIeHHA:
{x,=0, {x2:——1, { Xs=1,
»n=0 Ly.=1] Yi=—1L
135. MepenHuieN HavHOe ypaBHEHHE Tak:
2x% — 4x — 10y — 10 =5y°.
Jlepaf yaCTb 3TOr0 YpaBHCHMA CCTb YETHOE YHCIO; CleJ0BATENbLHO, NPaBas 4acThb
HONXKHA GbiTb YeTIIHIM YHCIOM, T. e. ¥y =22z Toraa ypasHenue npumer BHI
2x? — 4x — 202® — 20z = 10,

Ecav x — uetHoe umcno, TO neBas YacTb €CThL YHCNO, JeasAuieeca Ha 4, a
npaBas YacTs He Heautca Ha 4. Jonycrum, uto x — Hevernoe. [ycrs x =2¢ 4 1.
Torma umeem

862 - 8f -2 — 8t —4—202* —202=10,

Hau
82 — 20z (z - 1) =12,

Tax kak npoHsseleHue 2 (2-+1) yerHo, To NeBad YacTh NOCIEIHETO YPABHEHHS
zeautca #a 8. Ho upasas wacrh He yesurca Ha 8. B cuny u3zomennoro 1aHHoe
)PaBHEHHE HE HMEeT PelelHil B UeIbIX YHCAAX.

136, lannoe ypaBHeHHe NepenuilieM B BHIE

2% L xy —Ax —2xy— ¥ 44y + 6x 4+ 3y—12=72,
X2 +y—H)—yCx4+y—H4+30C2x+y—4) =72
Cx4+y—H(x—y+3) =72
Temeps smino, 4to 2x -+ ¥y — 4 MOWET NPHHHMATh 3HayeHus (x >0, y > 0)
72, 36, 24, 18, 12, 9, 8, 6, 4, 3, 2, 1, —|,
a8 COOTBETCTBYIOIHE 3HAYEHHA X — ¥ 43 CyTh
1, 2,3 4 6,8 9, 12, 18, 24, 36, 72, —72.

Taxnm o6pasoM, HMeeMm 13 cHcTeMm ypaBHewwH. Ho He Bce cucreMbl HMEKOT
pelIeHHA B LeNbiX IONOXHMTENbHbLIX YHCIAX.
Hanpmvxep! N3 CHCTEMbI

{2x+y—4=72.
x—y+3=1
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nonyyaem 3x —1=73, 1. e. x = .%4 =24 % . CnemoBaTenbnQ, paccMOTPeHHan

CHCTEMA He NaeT pellleHWA 3aKayu. AHaNOTHYHO, pelias OPYrHe CHUCTEMbl, NerKo
y6enurncs, 4T0 TOALKO JBE CACTEMBI HAI0T pellleHWs B UEABX IMOAONUTENbHLIX
YyucrIax

Oms. X1 = 13, Yy = 14 Xg = 6' Yy = 1.

137, Nannoe ypaBHeHde MOXHO NepeNucarb B BHXE

x2 428 — 1=y (34 x),

OTK yIa
X 42c—11 x420—8—-8_ (x—DN(x}3—38
YT s =T xx3 x I3 :
Hrak,
y=x—-1—-—8—.
x43

Laa Toro yto6ut y GuM0 HeasIM YHCIOM, HEOGXONMMO M NOCTATOYHO, YToGH
X -+ 3 6bn0 TeanteneM uyucna 8, M TaK KaK Mbl HUEM TOALKO NOJOMHTENbHLE
3HAYEHHA X, TO NOMKHO OuiTh X -+ 3=8 nam x | 3=14, oTkyida x, =35, y, =3,
Xy ==1, y, =—2. Bropoe peumeHre He y10BAETBOPSET YCIOBHIO 3aNauH.

Oms. x =35, y=3.

138. Mepcrnuulem panHoe ypaBHCHHE B BHIE

2x% — 3xy -4 8xy — 12y* =28,
(2x — 3y) (x } 4y) =28,

HIn

Tenepw Bumwo, uro ymucao x4 4y jomxno Guite jgeauteaeM yucaa 28. Io-
cKonsKy x -4y =5, 10 acHo, 410 X -} 4y=17, a cieloBaTeanbHo, 2x — 3y=—+4,
nu6o x4-4y=14 u 2x — 3y-=2, nu6o x4+ 4y=28 v 2x —3y=1. U3 wnoay-
YEHHBIX TPCX CHCTEM TONLKO NOCIAEIHAA NAET pEeUIeHHA B LEAbiX YyMCIax.

Oms. x =28, y=>5. .

139, Ecau ¢ — wauGonsmnit 06wl JeAMTERb YHCEN X, ¥ U 2, TO, pa3fienis
BCE YICHb TAaHHOTO YpaBHEHHs Ha (% §noayuMM aHanorMyHoe ypaBHeHHe, rie
X, ¥ # z— NMONApHO B3amMHO Ipoctsle yucaa. llostoMy OyneM B HaabHefurest
cynTaTh, Y10 X, Y M Z — NONApHO B3aWMHO mpocTHe yucaa. OTciona caenyer, yTo
HHKAKHE 1Ba M3 3THX TPEX YHMCEA He MOryT ObTbL YeTHLIMM; KpoMe TOro, YHC1a
X M y He MOryT ObiTb 06a HeyeTHbIMM, TaK Kak O X =2x;-}+ 1, y=2y, -} 1

cyMma .
wf =40+ i+ ) 42

€CTb YETHOE YyuClo, He KpaTHoe 4, 2 MO3TOMY He MOXeT GbiTh KBajpaTOM LEXoro
uncna. [TosToMy OIHO M3 uKCen x M ¥ HOMKHO ObITh YETHHIM, @ APYroe HeyeTHbIN.
llycTe mas onpeleleHHOCTH X = 2r.— yeTHoe uMcao; Torma 4ri==22—y* 1. e

a2ty 2=y
2 7

z2+y__ 22—y .
5 =1u, 5 = ¥; TOrnma

Mycrs
z=u-+tv, y=u—ov.

Tak Kak 2 H y — HEYeTHLIEe YHCAA, TO YHCAA & H U — 1eAWE ¥ B3aMMHO MPOCTHC
(vHaye 2 © Y He ObiaM Gl B3aMMHO NPOCTHMH).

MosToMy m3 paBeHcTBa rf=u.v crexyer, YTo Kakloe W3 YHCEN U M U
B OTAEAbHOCTH NMpPEACTaBAsAeT COGoH moamwelii KkBanmpar: u=a% v=>0" rae @ n
b — uwarypaabHpie yncaa (a > b).

Tenepb OKOHYaTeAbHO NOAYyYaeM

z=utv=a+4+0, y=u—v=0a"—0, x=2ab



[MosToMy BCE pemIeHus NavHoro YpaBHeHus (He 00A3a2TeNLHO JIAS B3aWMHO
NpOCTHX X, ¥, Z) BblpasaATcA TaK:

x ==2abt, , X = (a® — b¥) ¢,
{y= (a®—b%¢t, m {y:?abt,
z=(a? 09 ¢ z== (a4 b9 ¢,

rie @ 1 b — npoH3BOJLHbIE B3aHMHO npocme HaTypansHble YHcaa (2> b), £ —
NpOM3BONLHOE HATYDaALHOE YHCAO.
140, IMepenuuieM NayHoe ypaBHeHHE B mule (yuHrniBas, uyro x£0, y£0)

243y
=,
r+1
[na Toro 4yroObl X 6b110 menblM uucaoM, 3Hamenareds (y - 1)? nomxen Guito
ONHHM W3 Heauredeit yucna 243, noToMy HYTO y He MOKET HMeTb o6uHe MHO-

wHTenn ¢ y- 1. [Mockonsky 243 = 3% t0 243 HenHTCA TOAbKO Ha TaKMe uHCIHa,
ABAAIOWMECA TOUHbIMM KBaiparamm: 1%, 3% 9% Tawmm obpasoM, wmcno (y-+ 1)°

JonxHo ObiTh pasHo 1, 9 mam 81, oTKkyma HaxolMm, 4TO ¥ paBHo 8 mam 2.
3HauuT, 043 43.9
43 -8 243 .
x——81—=24 HIN X = 9 = 54,

WMrax, 3amava mMeer B2 pellleHHWs B HATYpaNbHLIX YHCHax:
X, =24, y, =8 x,=54, y,=2.
141, INepennuwes NanHOe ypaBHeHHe B TAaKOM BHIE:

X'+ ¥* +3x°y + 3xy* + 1 = 3x°y + 3xy* + 3xy,

HiIn
(x+y+1-3xy(x+y4+1)=0,
HIH
Y+ DI+ —x+n+1—3xyx+y+1)=0,
HiIn

Lty DEE—xy P —x—y+1)=0
Tak xak x>0, y>0, 1o x +y+ 1 £0, a nosromy
X —xy Yy —x—y+1=0,
—+Dx+ -y 1)=0
PERESECE NyV=3

HIN

OTKYXa

Jas Toro yro6H X Obino NEeHCTBMTEIbHLIM YHCIOM, HEOOXONHMMO M JOCTa-

ToyHo, yTo6sl ¥ — 1 =0, orkyna y=1. Torxna x=y_.i_ L = 1. Y Bepxnenue 3a-

Iayn HOKa3aHo.
142, MepennuieM NasHoe ypaBHeHHe B TaKOM BHIe:

—xM— XY+ XLt — XY L ATy XY — =T,
—xT (KX — )+ (X =) Fy (T 2 —y) =T,

o2 =) (A =T
4 K. X, Cubamuucxaf . 97
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Mockgapky HeanTedaMm 7 ABAAIOTCA AHIIb YHCAa * 1 u x 7, TO UCKOMHe
Yyycaa X H Y HAIO MCKATh Cpeln pellcHM# CrelyOIUAX YeTHPEX CHUCTEeM:

X4 xf—y=1, X+ xt—y=—1, X' xP—y=1,
{'—x7+x’+y:7’ {—x’+x’+y=—7, {"x1+x!+y=l’
{ X xt—y=—7, .
— x4 xtty=—1

[epBan cucreMa HMeeT €IMHCTBEHHOG pelleHWe B HaTYpaabHLIX Yucaax
x=2, y=138l, tpethba cucreMa uMeeT TaKKe CIMHCTBEHHOE peUICHHE B HATy-
panbHLIX yucHax x =2, y==125, Bropaa ¥ ueTBepras CHCTEMH He HMEIOT pe-
mIeHWi B HaTypalsbHHX umcnax. Mrtax, JIaHHOCS)’paBHEHHE HMeeT POBHO JBa pe-
UIeHHA B HATYpAaABHBIX YMCcHax: x;==2, y;=131; x;=2, ya=1

143, Tak kak 4" — veTHOE yMCNO, TO X M ¥ NOMKHL ObITH ONMHAKOBOH vyeT-
HocTH, T. €, 002 uyeTrHsit miM o6a HeveTusle. Ilycts X=2a-+41, y=20 1.
Torma  x® 4 yi=(2a+ %’+(Qb+ ))=4(@+P+atb)}2=4", nm
2 (a® + b2 4 a4 b) + 1 =271 g0 HEeBO3MOKHO, TaK KaK AeBas YacTb HEUETHa,
a mpaBas veTHa.

Mycts Temeps X £40 0 y£A0—verHue, T. 6. X=2P.q, y=29.p, rne a
B b — HeyerHue "Hucaa. [MonowuM paa onpeneleHHocTH, 4To p=4¢. Torna

X0yt = 4Pg® | 49b% = 49 (4P~9g? - b?) = 4", M

Ecmv p>gq, 0 47 %4* 4 b® — neverHoe uyMcRO M, Kak BHmHO u3 (l), sTO
YyuCao paBHO 1, YTO, OJIHAKO, HEBO3MOXHO NPH HATYPalbHHX a W b
Ecmn we p=gq, 1o u3 (1) caenyer, uro 49 - (a® + b%) = 4%, otkyna

a4 b =41, (2)
[pu n— q> 0 paBeHCcTBO (2) HEBO3MOXHO, Kak ObIO JNOKA3aHO Bbie NAA He-

yerHblx X B ¥. llpn n— g =0 paBeHcrBo (2) TakXe HEBO3MOKHO, TAK KaK INpH
HaTypalbHHX a B b
a® 221

Mrak, ypaBHeHue He HMMeeT pellleHnit m B STOM Cay4vae.
Taknm o6paszoM, HaHHOE ypapHeHHMe He HMeEeT pellleHHH, B LenbIX YHCHax.
144, OveBuiHO, YTO X M 2 He MOTYT OBITb OTpPUUATEJIbHBIMH YHUCHAMH, TaK

Kak npu x <0 1 | Lo
24 L=z 1=,

m
a MOSTOMY Y* MMEET BHM 57, YTO BO3MOKHO MMIIL NPH YETHHX 3HAYEHHAX Y.
OnHako ¥3 yCAOBUA CHefyeT, YTO ¥ He MOXeT OHTh YeTHHM YMCIOM, eCclH

x 0.
Ecau x =0, To ypaBHeHWe HMeeT BUK
yi=2,
oTKyHa

xl=0, y1=2, z‘=lo

HOSTOMy, €CIM aHHO€ ypaBHEHUE HMEET M Opyrae pellcHhsa B HNEAHX YACHAX,
TO YACAa X N Z — HarypaibHbIE.
L Nycts y > 0. Hmeenm
¥ —1=2%

=Dy -y 1) =2%

W3 storo ypaeuenus crenyer, yro y— 1=2% wm y=2f4-1, rne £ — Hary-
panbHOE YHCHO.
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Tak kak 3> ' 4372 4-... 4 y4- 1 =2%f 1 nockoabKy y — HeweTHoE wucxo,
70 2 — YETHOe YACHO mam z=1.

Nyers z==2v. Torma y® — 1=2% nam + 1) (¥ —1)=2% ortkyla
y°— 1 =2k, y% | [=2%"k TlosToMy 2%k — 28 =2 'pam 2k (2* %% — ])=2,
T.e 28=22%%% _ | =1 otkyna x —2k =1, k=1, x=23, u nosTOMy 3¥=—
=P =2+ 1=2241=9, 1. . 2=2, y=3.

Ecan ke z=1, To x mnpom3BoabHo, & y=2%-4 1. Urax, opp y>0 mMul
uMeeM, KpOMe TPHBHaAbHOro pemedma z2=1, x =a, y==2%} |, rne a — aw06oe
HaTypalbHoe YHCIO HAM HYNb, JMIIL €IUe ONHO PeLIeHHe:

x,=3,_ y,=3, z,=2.

II. Nycte y<<0. OueBnlHo, YTO IIPH HeYeTHBIX 3HAYECHHAX 2 NAHHOE YpAaB-
HeHHe He HMEeT PelleHHH, a 0pM YeTHHIX 3HAYEHHAX Z YpaBHEHHe NPHBOIMTICH
Kk BUOYy 2%+ 1 =|y%

Vrak, ypaBHeuwe MMeeT TpHBHANLHOE peuleHHe X =—a, y==2*}1, z=1,
rne a — ni060e HaTypanbHOE WHCIO, M, KPOME TOrO, €lle HMEeTr TONLKO TPH pe-
LWICHHA

=0, 3=2,z=1 X%=23 =238 2,=2, x,=38, y,=—3, z,=2.
145, flpm x << 0 ypaBueHme He HMeeT pelIeHHWH B neusix YHCAAX, TAK Kak

torna 0 << 3*¥ < I,
ViMeeMm

y="g——1. (1)

Ecam x — HeverHoe vuymcio, T e. x=2k-41, rme k=0, 1, 2, 3,..., T0
8* — | = 3%+ — | ye mesurca Ha 34 1 =4, a nostomy ma (1) caenyer, uto y
He MOMET ObITh LENbIM YHCIOM.

Ecam x — yerHoe uncho, T. €. x =2k, rme k=0,1,2 8,..., 10 3*=1=
=3t — | neantcn wa 3} 1=4, a mnostomy u3 (1) cremyer, uTO ¥ — menoe
YHCIO.

Mo3ToMy maHHOe ypaBHeHme MMeeT GecumcieHHOe MHOXECTEO pewleHHil BmIa

2%k __
X =2k, y=3 !

4 Ly

rne k=0, 1, 2, 3, ... Pemeunit npyroro BMIa NaHHOE YpasHeHHEe He MMEeT.
146, Hu onHO M3 HeM3BECTHHX He MOXET ObITh [[ENLIM OTPHLATENLHEM YHCAOM,
TaK KaK DaBeHCTBA
1

1 1
3m 3x__1=_27, 2v+1=§rﬁ‘

1
ony

— =

HEBO3MOWHL! NPH HATypaabHEX X, ¥, M, n.
Jlerko mpoeeputs, 4to X #£ 0 m y £ 0. Urak, x, y — HarypaasHue. Y3 ycao-
BUA ClAelyeT:
3x—1=2,

@—1)-@ L3 ... F3 L) =2,
3x—1+3x—5+“_+3+1=2y—1_

Han

HIH

Uucao 297! — uvetHoe, ecam y — 1 £0.
Ecim y—1=0, To y=1, a nostoMy m3 ycnoBus mMeem 3* —2=1, 1. e.
x=1
Takum o6pasom,
X, =1, =1

— pellleHne JaHHOrO ypaBHEHHsA.
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Ecan we y— 1£40, 1o 3% - 3¥2 ... 4 3 -} ] nomKHO conmepxaTh yeTHO®
YRCAO CRAaraeMulX, a MOSTOMY X — yeTHoe ymcao; nycrb X = 2z. Toraa

32— | =2,
(B —1)(3#2 L3244, -3 1) =2,
‘323—5 Jge-a gl g 1 30 =0

2 casraeMbis

ANA

UIn

Ecan z — Heuertnoe upcno, T0 2978 — HeyeTHoe YHUCHO, YTO BO3IMOXKHO NHULIHL
npu y—3=0,1 e y=3.
Torma u3 ycaosus mmeem |,
3*¥ — 28=1, orxyna x =2
[Tostomy
Xg =2, Ye=3,

—_— BTOpOE pemeﬂue JNAHHOro ypaBHEHNA. .
Ecay ®e z — vetHoe vuyncHo, T. €. 2==2m, To X=4n, a NO9TOMY NaHHOe
ypaBHeHHe MepenmileM B BHIE
3an . 9y — 1,

Hau
817 — 1 =2

(Bl — 1 @It L8172 L Bl 4 1) =2Y;

nocielHee ypaBHeHHe He mMceT peillemft, Tak kak 81 — 1 =280 meamurcsa wua 5,
a 2Y ue meamTca Ha O
Oms. {xl= I, {x,=2,
=1 \y.=3
147. Ilanwoe ypaBHEHMe HepenmuuieM B BHIE
ox2-4 (2%+2 — 1) =25.31.

No3TOMY

Tak xak 2%+% — | npu penoOM [ONOKATEILHOM x ABRAETCA HEYETHLIM YIICAOM,
TO JHaHHOE yPaBHEHHe HMEET eJhleé MONOXHUTEIbHWE PeIIeHHsa TORbKO NPH
yCHOBHH

%84 — o8 1)

2x+s — 1 =3I. 3}

W3 ypaeuenus (1) crenyer, uro x® =29, orkyna x = * 3. oxcrapaas x=3
B ypaBHeHue (2), y6exaaeMCA, YTO OHO YHOBIeTBOPAET 9TOMY YpaBHeHul. Takum
o6pa3oM, NpelaOXKeHHOe YpPABHEHHE HMeeT eIWHCTBEHHOE pelleHHe (x==3) B
IeablX NOAOKATEALHMX YHMCAAX.

148, Vimeew
(x¥*—2x) (W —3)=0,

XEF =2y —1) =0, M

Ecam x>2, 10 x—1>1, a motoMy x¥3>2¥15921 g e 412
CnemoBaTenbHo, NpU x > 2 MMeeT MeCTO HEPaBeHCTBO
x (x*1—2)>0. )
Eenm y>1, 10 y—1 >0, a moromy ™ '>1"1, 1. e. W '>I; sHauur, npu
y> 1 uMeeT MecTO HepaBeHCTBO

yort—=1n=>0 3

AN
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L. e

CxnagbiBas HepaBeHctBa (2) m (3), 3akmovaem, yro Ipn x>2 u y> 1 nesas
yacTb ypasHenus (1) nomoxuTensbHa M NOSTOMY OTAMYHA OT HYAA.

Ki1ak, npy CyuwecTBOBAHMH LEABIX ITONOMMTIENbHHMX DEIUEHNH JaHHOrO ypas-
HeHAA X NOMKHO pasuathes 1 mmm 2, a y==1. lloacranoBkoit yGexnaemcsa, uToO
aulb X =2, y=1 ecTs pemenysie JaHHOIO0 YPABHEHHA B HATYDPadbHHX WACIAX.

149. MNycrs %_—1=a; TOrga a’=¥5—_ [TosTomy
a4 at=1l, )
Ymuoxaa o6e gacty pasenctsa (1) Ha a®, nonyumm
qntl + ant® — gn, (2)

JlokameM MeTONOM MHAIYKHHH, YTO JAHHOE YDaBHEHNME HMEEeT peurcH¥e npu
moGOM HATypanbHOM .

IIpn n=1 yTBepxueHNe BepHO, TaK KaK YPaBHEHNIQ YIOBJETBODAT X == |
u y=1, xak BUIHO M3 paseucTBa (l).

ITyctb yTBepX[eHAC 3aayl O CYWECTBOBAHMM PELIEHHA BEPHO NpH n==Z&,
T. € CYUECTBYIOT TaKHE He/ble 3HAYEHNH X =b, y==c, NPH KOTOpDBIX

akh 4 aktic =1, 3)
JloxaxeMm, 4TO YTBCPKACHME O CYWIECTBOBAHHM DCIIEHMA BEPHO H NpH
n=Fk+1
W3 pasencrsa (2) vmMeeM
ak = gk+1 | gkt?, 4

s (3) m (4) caenyer, uro
(ak+l —}—ak“)b-}-ak“c: 1,

a1 (b + ¢) + a*tih = |,

OTKYAa BMIHO, YTO HENBE 3HAYEHUA X==b -} ¢, y=2>0 YIOBNETBOPAIT HaHHOMY
ypasHento npn n=~k -} l.

CaenoBaTensHo, NpH MoOOM HAaTypanLHOM n J4HHOE YpaBHEHHE AMeeT pele-
HYE B LEJbIX YHC/ax.

Ocraerca jo0Ka3aTh, YTO NpM niO6GOM HATYpaJIbHOM N JaHHOE YpaBHEHie
AMECT eJMHCTRCHHOE pelueHue,

IIpeanonouM, YTO JaHHOE YyDABHEHHME MMEeT J[Ba pa3sIHYHLIX pCUICHuA
B peamx yuclax X =a; y==§, 1 x=ay, y==>, Takum 00pa3om, nmeem

(52 (55

Boiuta M3 nepBoro ypaBHeHMA BTODOE, NOAYYMM

B n = \a+l
= (Y e —n (Vi;—l) =0,

(@1 — a3) + (B — ) (@) =0

1IN

) )
OTKYZa MOIyyaeM

2(a, —a
]/5=1 —_ ( 1 B)'
ﬁl - ﬁ:
4YTO HEBO3MOXHO, TaK KaK NeBafA YaCTb MppauloHaabHa, a NPaBas YacCTb — pa-
noHaabHOE YHCHO. CJIElIOBaTEJleO, paBeHCTBO (5) BO3MOXHO TONbKO NpH
o, =ag A ﬂl = f;. Vh’aK, YpaBHEHNE JMMEeT TOJMbLKO OQHO PEIICHME.
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150, Iycrb x—vuernoe umcno. TorZa x1° yetHo M p+ X7 Takxe wHeTHo,
a noromy x'® -} px? yerHo.

Tak Kak CymMma wyeTHOro umncaa x!°--px? W HeweTHoro ¢ He MoXxer GHTb
pasHoOi#t HymoO, TO NPH X 4YeTHOM YpaBHenme He MMeeT Leawx pellednmit. [1ycTb
Teneps X — veuerHoe wyucno. Toraa x'® 4 ¢ weTHO, Xak CyMma HeHeTHHIX UKceds,
a uncao px’ newerHo. CrejoBarensno, ¥ NpM HEYETHOM X ypaBHEHHEe He AMEeT
ueanix pemenuit. Vitak, yreepxaeHue sagaud nelpuo.

151, Vi ycnosua caenqyer, uto 2 —1 <-,71/T—. Acho, y1r0 z— 1> 0, a no-
2—1

TOMY M3 [OCHeJHero HepaBeHCTBA ChHejyer:

1 nr= 1 n z n
z-—1>1/2—1' mm ——+1>92, mm —5>y2,
T, e (zi_nlv>2’ orkyna 2" > 2(z—1)% W3 ypapuenna x® 4-y*=2z" pure-

kaer, uto z=y-41, z=x+1, nm z—1=y, z—1=x, a noroMmy
(z—1DrP=x" (z—1)*=y" Cpoxues nocregsue JBa HepaBeHCTBA, MOMYYUM
x* -} y? << 2 (z—1)% Ho rak kak 2 (z— 1)? <<2®, 10 X" - y* < 2", T. e, DAHHOE
ypaBHEHME He HMEeT pellieHM#t HR NPy KAKUX HENHX X, ¥, 2, ecid z<<l
R y—
VZI—1
152. Bossena ofe yaCTM QaHHOI'O YPaBHEHMA B KYO, moayumm
aVx+bVy=x+INVx+Bx+9NVy.

Tak xak no ycaosuio ¥ X m )y — mppaunoHansHble YHCI3, TO AMeeM CHCTEMY
ypaBHeHui

{ x4+ 3y=aq,

3xty=b.

MockoAbky X My IOMKHEL GbITh LENLIMH NOMOKNTEAbHHIMHM YHCAaMH, TO H3
NONYueHHOM CHCTEMb CIEAYeT, YTO @ M b TaKwe Heabie NONOXHUTeAbHHE yHCHA.
Pemras nofyuesHyio CACTEMY yPaBHEHmMit, HaXONAM

__3b—a _Ba—b
X == 8 y YT [} .

Tak xak x ¥ ¥ DOMKHE ObIThb TOMONHUTEAbHbIMA HHCIAMH, TO JOMNKHH BHIIOA-

3
Jaaee, NOCKOABKY X M ¥ JOMXHB ObITh Leabimu, TO uucaa 3b—a n 3a—b
ZomxHb! GwTe kpaths! 8, 1. e. 3b— a=28m, 3¢ —b=28n, orkyna a=3n-}+m,
b=3m-+}n, npuyeM m ® n JOMKHH OblTh TAKMMA LENLIMA WHCIAMH, yTOOH
a A b Gblin TONOXATEIbHLIMA.
153, INepenmuieM RaHHOE YpaBHeHme B BHXE
px+py—xy=0, umm xy—py—px-p'=p’, nin
y(x—p)—px—p)=p* 1. e (x—p)(y—p)=p"
flcHO, 4TO npOM3peNeHMe NBYX LeinlX yaCen X-—-p H y—p DaBHO KBal-
pary NIpoCTOro YHCAa p JAMMIL B CAEAYIOMHX WIECTH CIyHaAx:
x—p=p, Y—P=p OTKYHa Xy=y;=2p,
, X—p=—p, y—p=-—p, OTKyla Xy3=y;=0,
x—p=), y—p=p’ otkyla Xy=p-+1,  ys=p*-p,
x—p=-—1 y—p=—p° omymla xy=p—1,  y=p—ph
x—p=p4 y—p=1l, otkyra Xs=p-+ph y=p-1,
x—p=—p' y—p=-—1 OWyma X=p—p% Yy=p—L
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154, VimeeM
B4y =y

CoraacHo 3afave 134 9To ypamuesue He MMeEET LelbX MONOXHMTENALHLX pelleHnfl.
155. BoiunTaa m3 BTOpPOIO yYpaBHeHWA CACTEMH! mepBoe, NOTYUYHM

yz—y—z=35, )
24y b
yz—y—z + 1 = 6,
=1 (z—-1)=6
Ecim y<<2z, TO nociefHee YypaBHeHNe YIOBAETBOPAETCA JANlb ABYMA
cucTeMamim:

{y'—l:]ﬁ y—1=2:
z2—1=86, {z——l=3.

W3 nepso#t cucremst y=2, z==1, a n3 rropoit — y=3, z=4

[oxctaBaas 9TH 3HAYeHMA Y M 2 B OAHO M3 YPaBHeHMH 3aJaHHOH CHCTEMSI,
NOAYYAM COOTBETCTBYIOUIME WM 3HaveHMa x;=95, x,=17. [loatomy x; =35,
=2 21=T xy=171, y==3, z;=4. B cmny cummerpmuHoCTR CHCTEMH YpaB-
HeHmit OTHOCHTENLHO ¥ M 2 NpU y>> 2 HMEEM Xxy;==5, y,=1, z=2; x3=1,
=4, 2,=23 Ecim y=2, T0o m3 (1) caenyer, uro ypasHesme mMeeT TONbKO
HpPPALlAOHANbHBIE KOPHH.

156, Boiumras m3 nepBoro ypaBHeHHMA BTOpOe, MOAYYNM

Tx - 4y = 80,
OTKYyHa
X
y__20-7-z,

Mockonbky X 7 y JAOMKHBL GHITh LEABIMH NOJOXHUTENLHHMH WNICIAMH, TO
Jerko yCTaHOBMTh, YTO X MOXET MMeTh TOJLKO JXea 3Havexns: 4 u 8, a coor-
BETCTBYIOmMe 3HayeHHa y Takosb:: 13 n 6.

Tenepb Aerko HaliTH M 3HauYeHAA 2.

Wrak, cncrema mMeeT IBa pellieHAA:

Xy =4, =13, 2, =38 x3=8, y,=6, 2z,==6.
157, W3 BTOpOro ypaBHeHHA CHCTeMbl HAaXOXUM
- x=y-42z—3.
IMoxcrasaaa 9TO 3HaYeHMe X B NePBOe YPARHeHMe CHCTeMH, moayuaeM
V422494 2yz — by — 62— y' —2'=],
nm 2yz—6y—62—=—8, wmin y(z— 3)=3z—4, orkyna

32—4 32945 5
Y= 3T 723 —3+z—3'

Npn ueasom y BbipaweHume z — 3 MoXeT paBHaTbca anmb x 1 1 x 5, Taxum
o6pasom, HMeeM
2, =4, 2,=2, 2z,=8, z,=—2
CooTBeTCTRyIOIIME 3HAYCHNA X M Y TAKOBHL:
xl=9r x8=—31 x3=9, x,=—3;
=8 Np=—2 y=4 =2
WMrak, gannaa cucrema mMeer uerbipe pelleHMA W HMEJAHIX WHCAAX.
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158, Umeem
Xt y=x+y°
(x—Nx4y—1=0

MosroMy x —y=0 nan x +y — 1 ==0.
Ecin x —y =0, 10 x=y, nosrony u3 ycIoBHa HMeeM

x’4-x-—42==0,

OTKYHa
x,=—7 x,=8,
M IaHHAA CHUCTeMa YpaBHeHHit MMeeT peleHHa .
xi=—=1 X3 ==6,
{ n=—1 { Y =6
Ecmn x +y—1=0, 10, cocTarnas cucremy ypasHeuuit
x? - y=42,
{ x}y— 1=0,

noayunM x =1 —y, cienoBarenbHO,
A=y +y=4

Jﬁ-—-y — 41 =0.

lociennee ypaBHeHMe He MMeeT IeNBIX pelleHnil.
Oms. X, =—7T, y,=—T, x3=6, y,==6.
159, Cnoxne o6a ypamHenus, NONYyUHM

2x® - 8y® 1~ 8xy = 200,

1 ay

nan
x2 4 4y? 4 4xy =100,
Hin
(x +2y)* =100,
OTKYIa

x 2y =10, O
Bhiuytan BTOpOE AaHHOe YpaBHeHHe M3 NEPBOrO, MOAYYHM
2y® - 82% - 8yz =150,
(v + 22t =25,
y4-22=5. 2)

Ywumuoxan ofe yacTu ypasHenns (2) Ha 2 § BHuMTan 3aTeM HOBOe ypaBHe-
wue u3 (1), nonyunm

nunn

oTKYA2

X—4z=0, 1.e. x=4z 3)
Taxum o6pasom, u3 (2) n (3) cnenyer:
x=4z, y=5-—22

Tak kak 2> 0 n y> 0, T0 BO3MOXHBEI MULIb ABA CHyqas:

aAyz=1,y=3 =4 6) z3=2, yo=1, xy=28.

Oma- x1=4,y1=3, 21=1; x’=8, y’=], 22=2.

160, Taxk xak z==x -}-y, TO neproe YypaBHeHUE CHUCTEMBI MOXHO MEPENm-
catb B BHAe x!4-yl= (x4 y)l.

Tlockoabky (no ompexeneHuio) 0!.;1, TO, OXeaARAB 00e YaCTH YypaBHEHHA
x! J-yl = (x 4- y)! Ha nponssenenne xly!, noayurs paBHOCHAbHOe eMy ypasHe-

104.



L G o | S N €t 2 ALY

1 v
pue 'jl-+7!_— T = x_'_y—-Cx_H, ecTh uenoe

1 1
yucao, TO W CyMMa }T+7f nomxHa Obite menbim yucroM, [locaegnee BO3-
MOXHO IMMbL B NATH CAyYasax:

=y=0; x=y=l; x=y=2; x=0,y=1; x=],y=0,

Nporepkolt yOexmaemcn, ¥TO TOABKO X =y =1 yIOBEETRODAIOT JaHHOM
cucreme, UTak, cmcteMa uMeeT eIMHCTBeHHOe pelleHne x =1, y=1, 2=2

§ 4. MpeoGpa3oranus pPauHOHAJbHHIX BbIpaweHnil

161, NMepsoe pemenne Ilonoxum %:y, TaKk Y4Tt0 OyjneM MMeTh

x+y=1n xy=1 Toraa
Bty —2y=1-2=—1,
4=+ —xyty)=x"—xy4y' =
=+y)-—y=—1—-1=-2,
x"+—xlv=x"+y‘=(X’ + I 49 — £y (X - y) =
=(—D(—=-1".1=|,
y10 M TpeGoBanoCh JA0Ka3aTh.

Bropoe pemenne. Tak xak x* —x-1=0, o x4 1=0, . e
3 lplla ;
x?=—1. fanee,

R

162, Tax wkak ' 41=x'42x*F1—2x"= (24 1)? —(x V2—)9=
=(x*—xV241)(x*4+x¥Y24-1), 10, yMnonmus o06e uyacTH KanHOro ypas-
Henpa ua x*-}- 1, nonyunm

1= (ax 4+8) ( +x VI 1) + (ex +d) (x* —x V24 1).

Mockoabky 2T0 paBeHCTBO QOMKHO OHTb TOXAECTBOM, TO, MPHPABHMBAA KO-
buuneHTH npy paBHbLIX CTENeHAX X B JAeBofl M mMpaBod yYaCTAX TOXKICCTBA,

HallpeM
0O=adc, 0=aV2+4+b—cV2+4d,
0=a4bV24c—dV?Z, 1 =b+d,

x5+_xlT=x8,x2+

OTKyAd HAXONHM

a=—-$, b=d=-%—, c=2—11/—_2_—.
CregoBaTeabHO, TOXIECTBO 3aNUWETCH TakK:
11 ( =V x4V )
x4 1 VI \e - V241 x4xyV241)°

163, Vi3 nasHoro paseHCTBAa CIEXYIOT PABEHCTBA
d=(a}-b—cf—b'=(a-}-2b —c)(a—c)
B=@4+b—crP—a"=Q2a-}b—c)(b—c)

TaknM obpazon, mMmeeM

@d(a—cf (@420-c)(e—c)f(a—¢c) 2(@—c)(atb—¢) a—c¢
P+l —c¢f Ratob—c)b—c)t+@W—cP 200—c)(at+b—c)” b—c"
103




164, lepenumem naHHOe paBeHCTBO B BHIe
a b 13

Vot Va6

Taknm oGpa3om, -l/-% ecTh KOpeHb YpaBHEHHA x+%-=—§-+%. Iea

AIAR

3
KOpHA fCHLI x,=-§—, Xy == 5, 2 Apyrux KOpHe#t 9TO ypasHeHne (CBogauleecs

a2 @ 3
K KBaIPAaTHOMY) He UMEET, OTKYNa CAENYET, WTO ]/-_b'__‘ﬁ' nan V-T___?'
a 4 a a
a moTOMy - =5 WM 5 = . B cuay n3noxeHHOro OTHOLIeHHe 3 Apyrux

sHayeHnl, kpove HalIeHHbIX, HEe MOXET NPHHHUMATh.
165. ¥ mHOXMB 06e yacTy ZaHHOIO paBeHCTBA Ha abc, moayumm

abe (@ 4 b 4~ ¢) = ab + ac -}- be, nan ab — abc® — abe (a - b) - ¢ (a - b) =0.

YMHOMHM nOJyueHHOEe PABEHCTBO Ha a—b:
ab (@ —b) — abc? (a — b) — abe (a® — b%) -}- ¢ (a* — %) =0,

OTKYOa nocae neperpynnAPOBKH ChAedyeT

a® — b*c — a®bc -}- ab®c? = ab? -} a%hc® — a’c — ab’,

Wi
b (a® — bc — a¥c -} abc®) = a (b* 4 abc® — ac — b3¢),
nan
b [(a® — bc) — ac (@ — bc)] = a [(b? — ac) — bc (b2 — ac)),
oTkyzna

b (a® —bc) (1 — ac) = a (1 — be) (b* — ac).

2
166, Tpn k=2 umeem b,=—i— obysby 1. 0. b,=.b?‘.,

1 bib b, 6 B
Mpn k=3 wnmeeMm ba=2—a(b1b,+b,bl), . € ba=-f =—a-‘-7‘=2?‘"
Tenepb MOKaKeM, yTO ECIH
m—1 n
b,,,_1=—a‘—,,ﬁ—, rae m=2,3,4,..,n 10 b,,=z,,—‘_7,
Hmeem
L pp—t bl pE? o H
bn:m(bx—ais +g gy et bx) = AT
by

CaenoBarennHo, bp= SATe
167, [lepennuem naHHOe MPOM3BEAEHHE B BHIE
P= 21/2 . 22/4 . 23/8 R 24/!6 . 25/32."
INpoaorapndmupyem 510 paBeHCTBO NO OCHOBaHHW 2:
1 .2 3 4 5
logsP=o+7+ g+ttt
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npaByK) yaCTh S9TOr0 pPaBeHCTBA MOXHO NMpeACTaBHTb B CHECAYIOW(eM BHRJE:

1 1 1 1
2t tgtet-
1 1
+T+_8_+11‘6+"'
1
+§+_11—6+"'

1
+ 15t -

(M

Cymmupyst Kaxayio ¢Tpoxy u3 (1) no opmyse cymmbl GeckoneuHo yGeipaomieh

nporpeccuy, NORyuuM pAX yucesn

1 11 1
’ _2_1 4 _8_ PR
Haxouen, CyMMMpYA TOJAYyYeHHblE yuCna, HAxOIUM
1 1 1 1
log,P=1+§+z+§+...=—-—l =2
-7

orxyna P =2 =4, uro n Tpe6osanoch N0KAa3arh,
168. Tax kax —2—._-1—i

i

, TO MMeeM

e ) () i)

Il

1
3
1

Mockonbiy (1 1)(1-1-) —31;,<1—31?>(1+37)=1—

1
P=3(1—§§ﬁ).

169. Vimeen
j_1l_e-ve+n
4 2.2 !
_l_@=he+n
P 9

_l_e- 1)(4+ )
16— . '
. m—nm+n

n? n-n

YMHOXME NOWIEHHO 3T PaBEHCTBA, MOJNYYNM

_n41

P= on °

3¢

M T. I, TO

170. TlocKOABKY B MHOrOuNEHE HET 4YJEHOB C NMpPOM3BEICHNEM apPryMeHTOB,
TO MOXHO HONOJHUTb IO MOJHBIX KBaAPaTOB OTHEALHO rpyfny YieHOB, CONEpKa~

WnxX X, H FPYNNy YneHos, comepwauux y. Vimeem

F(x, ) =2(x" —2x) =3(y"+2) + 1 =[2(x" —2x4-1) = 2] —

—BO++ D=8 1=2(x— 1) =34 1) 42
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171. Pacnonoxue MHOrOuYjneH TO CTeNeHAM apryMeHTa X, NOPHAMEHAM Npeob-
pPa30BaHNA BHIENEHNA NONHOro xkBagpara. Himeem

Fla, 3,0 =2["+ @y + 2 x]+ 5 =2 1=
o[ g |

3 1 3
i e B A

Teneph pacCMOTPHM MHOrOuJeH C JNBYMA apryMeHTaMyu
FO g =— g =Bz =S AL

lMpuMesyv K 9TOMY MHOrouwIeHy MeTOd BHJeIeHVA MNOMHONO KBaApara, Kak
u3noxeHo Buwmre. Mmeem

f(y,z)————(y +42- zy)__z=+1_
="‘;‘(ys+2'y72+E2’)+%2’—-g—z’+1=
—g( =Gt

Taxnm o06pa3zom, 3 - 3\ 6
Foona=2(s+5y+5) —g(r+7e) —72+1
172. Umeenm
x4+ (x4 (29 (x4 3y) 4yt =
= (x" 4 5xy 4~ 4y®) (¢ - Sxy 4 6y") - ¥* =
= [(x* 4 5xy 4- 5y) — y*] [(«® 4 5xy + 5y") + ¥ +-y* =
= (x® - 5xy -}- 5y)* — y* 4 y* = (x* 4 Sxy 4 5y°),

YTO ¥ TpeGOBANOCH AOKA3ATh,
173. lNycte x=u -}-v, y=u —v. Vimeem

Fit, D=t — ot 0= (" + 1) — (0 — 0) = ( ) (,,__)

Ho rak kak x=u -9, y=u —o0, 10 u=x-{2-y, v= 2y,anorouy

ri = (L) (=Y.

174, ﬂpeoﬁpas{yjlxem JEBYI 4acth (KOTOpYI 06G0o3HaymM wepe3 A) NOka3bipa-
eMoro paBeHcTBa. Vmeew

A=<x’-—2+%§)+(4x’-—2+£ﬁ)+...+(2”'x’-—-2+2,—,}}—,)=
= (48 270 (G gt ) =281,

Tak kak BhIpaxeH#s B NEPENX JABYX CKOOKAaX MpEIACTAaBAAIOT CYMMbl reoMeTpi-
YeCKHX nporpeccui, To

A=%-(4"+1—1)(x’+4,,—1x-,)—2(n+l),

4yTo M Tpe6OBAAOCH NOKA3ATH.
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175. ViMmeem oueByaHbe paBeHcTsa
2ey=(X+y°® — (x* 4 3*), 20b={(a 48" —(a® b

B cuny YCIOBMA 3ajladil NpaBbe YaCTH STHX DPABEHCTB PABHbLI, CIEJOBATENbHO,
papHbl H NX aeBble YaCTH, T. €. xy==ab.

Wrak, mmeeMm xy=ab, x-l-y=a - b W3 stux pasencre sakmouaem, uro
mapul YMCed X, y M @, b ARNAIOTCA KOPHAMI OJHOr0 M TOIO K€ KBANpaTHOro
ypaBHeHns. 3uauut, Mo x =ga, y=>, 160 x =05, y=a. fcHo, yto B oBomx
cryuanx x" -yt =a" - b".

176, Tax xax ax -}-by-+cz=0, 10 (ax - by} ¢c2)? =0, 1. e.

a*x® - By® J- *2® - 2bcyz - 2caxz -}- 2abxy =0. (1)

Pacriofloxus 3HaMeHaTedb paccMarpusaeMoll 1po6y @0 cremenam GYKB X, y
M 2, MOIYUHM .
a(d4c)x? b (c+4 a)y* + ¢ (a - b) 22 — 2beyz — 2cazx — 2abxy.

lpn6asye k STOMY BHIPAXEHWIO (3HaMeHaTem0) 1eByW wacTh pasencrsa (1),
KOTOpaA paBHAa HYNIO, NOIYYHM

a(@d-b4cyxtfb@t-b4-¢)y fc(e4-b--c) 2

nin
(a4 b - c) (ax® - by? - c2?).
Taxkum oGpasoM, paccMatpuBaeMasa ApoGb NepenyIeTcA B CAEAYIOUEM BuIe:
ax® - by? |- c2°
(a 4-b4-c) (ax? - by? 4-c2%)’
ATH

1
a1 btc

NOCAEefHee BHpAXEHNEe He 3aBUCHT OT X, y M 2. CueloBarenbHO, yrBepxieHue
34/1a4H BEPHO.
177. B cuay ycaosua 3agaun umeeM (@ b -}-¢)* =0, nan

a® 4 b? - ¢* 4 2 (ab + be -} ca)==0,
a® -5 J- ¢* = — 2 (ab }- bc -}- ca).
Boseeas 0Ge uacTH STOro PaBEHCTEA B KBAgpaT, NOAYYHM
(@2 B - %) = 4 (e*0® 4 be? - *a® - 2a%be - 2ab%c -}- 2abc”) =
=4 [a*? -}- b¥c? 4 c*a? - 2abe (a -}- b }-¢)).
Mockonbky no ycaoenw a-}-54-¢=0, o

(@® 4 0 - c®)? = 4 (a0 - b%c® }- c'a”). )

OTKYyZAa TOTNyyaeM

C npyro#i cTOpOHH,
(a2 402 - =a* |- b* + ¢ + 2 (a®* + b%c? |- c2a¥).
CregorarenbHO, .
@' - b ¢t - 2 (@%* - B3¢? - ¢*a®) = 4 (a%* + bP¢® +- c*a¥),

OTKy®ma -

2(at |- b - c*) = 4 (a®D? - b%c® 4 c?a¥). )
W3 pasencrs (1) 7 (2 Cirelyer, YTO
(@ 404y =2(a 0 4 ).
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178, OGoauaunm uepe3 k kaxIoe M3 IaHHBIX PABHHX oTHolenu#. Torma

m n
@y Tator— "
n _ l _
Gror @
l m_
@¥or T e

kb,

YmHoxpM ofe waCT® 9STMX DAREHCTB COOTBEICTEBeHHO Ha I, m m — n. Cnoxus
NOY/JEHHO 9TH HOBBIE PABEHCTRA, NOXYUHM

0=~k (al 4 bm — cn).
Ho rak xax no ycmosmio k£ 0, To nMeem
al 4-bm == cn.

YMHOXMB Tenepb Te€ e DPABEHCTEA COOTBETCTBEHHO HA
1 _ 1 " .
Gy " @for CEN

H CIOXHB HNX NOYIeHHO, NOAYYHM

g a b ¢
0=kt~ —w)
IMockoasky k=0, To
a b [4

CFcP (@atcp (at+0d?

a ¢ b
GFor @i Tato

=0, oTkyaa

179, O603Ha4ynM NaHHbie paBHLIE OTHOLIEHHA Yepe3 % Torna
a=k(x*—yz), b=k(Hy?~2zx), c=k(2®—xy)
Vimeem

@ —be K=y — B (S —2x) (= XY) s
X X

4 vy - 2% — 3xy2).

AnanornyHo yGewmiaaeMmca, YTO

2 —
Pl o (x4 3+ 2 — 332,
2 —
c——z—aé =k (x* 4- y* 1 2* — 3xy2).
Virak, yreepwieHne 3a1aum BepHO,
180, Vimeem
A a b . at—b—~(a=b)

P11 @d—=1 P -@F) 1

_ (@48 (a—b)(atb) —(a—b)_ [(a+b)" —2ab](a —b)(a+ b)—(a—0)
T ath® —(aJ-b) (6 — ab }-b%) 1 a®h® — (a - b) [(a - b)? — 3ab] - 1
Ho rak kak a4-b=1, 10

(1 —2ab)(a—b) —(@a—b) _(b—a)(I —142ab) _2(b—a)
B — (1 —3ab) 41 a*b® |- 3ab T a3

A=
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181, MepBoe pemenne, CormacHO yCAOBHK MNOMKHO HMETb MeCTO
TOXAECTBO :
Ao+ a=Ax+ D+ B 1+ C e+ )+ D,
nv

x* 453 65+ 4= Ax? 4+ (3A+ B)x* + (3BA+ 2B ++ C) x 4 (A+B+C + D).

Caen0BaTeNbHO, XOMKHO OHITDH

A=1,
3A 4 B=4, .
3A+ 2B + C =6, M
A+B+C+D=4

Pemran cucremy (1), nonyunm
A=B=C=D=],
a nosToMy
At tAd=x+ 12+ x4 E+DFL

Bropoe peimmenne. Vumeem

OO f A= [ )= 1P 4 [t )= 1P 6 [(xF ) —1]F 4=
=@+ =3+ +3@+)—1+4(x+1)" =8+ )+44
F8E+ D) —6H4=(r+ 1P+ + )+ D+ L
182, Vimeem
a®(c—b)+ b (a—c) ¢ (b — a) = a’c — a®b - ab® — b% }- be? — ac? -} abc —
—abe=a*(c—b)+bc(c—b)—ab(c—b)—ac(c—b)=
=(c—by(a®—ahbc—ac)=(c—b)la(a—b)—c(a—b)]=
=(a—"b)(a—c)(c—Db)
Mockoubky @, b, c —monapHo me paBHble Mexjy cofolt uncaa, 1o a —bz£0,
a—c%0, c—bz£0, n yrBepxieHne 3a1aYn BEPHO.
183, onoxnum %=l=—:—=k, Tak 4t0 x=ka, y=kb, z= ke, Torna
HMeeM
(2 4 37+ 2°) (2" B - o%) = (%a® + R0 + H6%) (@ - B - o%) =
=@+t =(ka?+ kD J-k?) =(a-ka+-b-Rb+tc: ke)' =

= (ax + by -+ c2)?,
410 B TPeGOBANOCh XOKA3aThb.
184, Ha ocHoBauuu cBoficTBa pAia PAaBHBIX OTHOUIEHHH HMeem
Xt xet.. X X
XXyt oo+ Xner X5
Xit+xs+. .t xn X
D e e i o TR 7

IepemuoxMe BCe 9TH n pPaBeHCTB, HOAYUMM

(x,+x,,+...+x,, )"__xL_

XsF X3 Foee +Xnps)  Xnm®

mn



185. MTycrb

x_y_z_1
a b ¢ k!
ToOraa
a=Fkx, b==~ky, c=k2 43
Hanee nmeem
(@a4+b+c)=a®+ b* ¢ 4 2 (ab - ac -t ko). (¥4)
Ho rax kak a b -c=a®*+ b2 4 c®=1, 10 B3 (2) N0} Yaem
ab+ ac 4 bc=0. (3)

[Moncrasnaa w3 (1) sHauewusn a, b, ¢ 8 (3), noayyam
Rixy - k®xz 4 RPyz =0,

a Tak Kaxk R®z£0, TO
xy+xz4yz=0.

186, Umeem
A B _ Ax+1)P+Bx—2 A+ (Q2A+B)x+A-—~ 23
T2t GEF - G GEF P 3r—2
HUrak, nmeem
x2 5= Ax* 4+ (2A 4 B) x - (A — 2B). )
Tak kax (1) — ToxnecTso, TO HOMKHO 6HITDH
A=1
2A + B=O,} (2)
A—2B=5.
Bce Tpu paseHCTBAa BHIMOJHAIOTCH NpH A=1, B= —2,

§ 5. MNlpeoGpa3oBanusa BeipameHnil, CBA3AHHBIX
C HpPALHOHAJNbLHOCTAMH
187, Tak kak 94+-4V5 =4 L4V5 +5=2+ V5)? 10
A=(0/24V5 +V24V8)-V2—V5 =2V e+V5HH@e—V5)=—2
188. Tax kaxk 442V 3 =3+42V3 4 1=V +1}* n 1046V3=
=3;/3“.|_9.|_3;/3‘-|-1=(;/3‘.|_1)a 10

Viotevs V(Vs T
189, Umeem

Vvesovsivred=
=2 V1218Y3 +414V6 +4VZ 2=
=1V EVE ror+2VZ QY3 1D+ 2=5 V V3121 Vir=
=5 VT +VZ 42

]/4V6'+8V§+4V2‘+18_
3 .

190. Vimeen
Va—2yv2 =Ve-2vV2 +1 =V{¥y2 -1 =y2 -1
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Ciel0BaTEAbHO, BHpPaXeEHHe
V322 42—YT=V2—14+2-VT=
191, Vimeem
Vs+2Ve=V342yV6 +2 —V(Vs +V2)=y3+V2
Vs—2ys =V3—-2V6 +2 =V¥V3-V2)\=V3-V2

TaxknM 06p330M, npealIoxeHHoe BbipaXeHHe Nepenumrercs B TakoM BHACT

Vi+vI+vi—vnYi—s

>

192. MoxHO noka3aTe, 4TO GYHxuMA onpenelexa sums Apn x = 1. Ilycrs
x — 1 =z torna x =2*-} 1. Cnegosarensto,

y=V2&+1+22 +VF4+1-22,
=Ve+ D) +ViE—1"
Ho rtak kak z2=0, o YV (z+ 1=z 1, a notomy

y=z-|—l+|z— ll.

Ecan z=1, 10 y=22, a ecan z<< |, 10 y=2,
TaxuM oGpasowm,

HIR

y=2YVx—1l,ecan x=2 y=2, ecau l<sx<<2
193, McpBoe pemenne Ilycms 1’/17=x, Vb—=y. Torga
M__— xl+x2y5+yl

T tayt gt
X8 — y° x8—
Ho rak Kak x‘-l—x”y”-l—y‘=—xt§7r’ 2 X fay4yt= x—y '

il — . : 8 /3 8 = —
M= (i):_y.r))(’(ff—;?) );—{—l:i =X’-—xy—|—y’=}/'as_}/‘ab+p'/b2.

Bropoe peimeune. Tak xax
V@ YT ALY =T LY - =
=1 @ +Y a+YF)G E -y ab+ Y F)
M=Y @Y+ F.
194, TMoxkopeHHoe Beipawenue mpeoBpaiyem Tak:
B4oYyT2—9y8=9-3Y BT 43y 12.27T —6=
={/ ) -3y ¥ 64306 — (6 =G/ -y BN

CenoBateasto, RarHoe Bhpaxenue pasio 3/ 9 — 3/ 6.

TO
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195. Vmeem -

Va3t VE+VE +2Ve =) 1 +2VT+2+0/3 +V6) 43 =
=V c+voreviaevn (BT =V (4 v+ B2 -

=14+VZ+55-

1/3
196. ViMeem .
Vo206 +-V3+V)=V ¥+ +1°+2V6+2V3+2V2 =
=VW3+V2+ 1) =V3+V2 +1,

Ve—20/8—V3+V2) =
=VW3V+(=V2)P+12—2V/6 +2V3 —2y2 =

=V W3 -V2+1P =V3 VT 41
CnenoBareinHO, NpPeMNOKeHHOE BBIDAaXeHHE MOMHO Mepenucath B CrexylomieM
BURE:

VS+V2 )-8 —-y2+1) _,
V2
197, Qnsa yno6crsa BeeneM o6o3uHayeHus VE—._.-u, 41/17:11. Torna noka-

3bIBAEMOE DABEHCTBO MepenuIIeTcs B BUe

ut 4 2u*v® | 9ot e
V u® — 2uv 5- 30¢ —Wi=uto.

[peo6pazyem moakopeHHoe BepaxeHue. Meem
ut 4 2u'0® 490t 2p® (u® 4 30%)? — 4u®o?
u® — 2uv 4 3v° T u®—2uv 30

— 20 =

4 2u0 + 30%) (u® — 2uv 4 3
= (E ) e B30 ottt tun 0= (a0,

WTtak, MBI nMpUILAN K DABEHCIBY
Vie+ovyi=u-wv
Mocnennee BepHO, TaK Kak u =0 u v=0.

198, Tlycrs 1“/ xXE=m, VF: n, tak uto m=0, n=0. Torga x* = m?,
y®=n® U JAHHOE DABEHCTBO MEPEMUIIETCS B CAENYIOLIEM BUAE:

Vm”—l— -'i/—rn_“rLT—l—Vn”—l—“ m'n® =a,

uan
Vm +min4-Y nd+mn =a,

MK
mVm+n+nYm+in=a,

1y

(m4+n)Vmtn=a
BOSBenﬂ obe wacTu nmocnejgHero paseHCTBa B KBajgpar, nONyuUrnm
(m L np=ad’,
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oTKYZHa

m-[—n=’i/17’—,
1. € VF+W=VF.
199. Umeem
204 14Y7T =84 12V2 + 1242V =(24+V72)
20—14Y2 =8—12V2 +12—2V2=02-V2)%
u TMOTOMY

VO + 14y + V20— 18V2 =V @+VIr+V e —V2F =
=242 +2-V2 =4

200. Mycts x=13/2, torna }/4 =4x*. Takum 06pa3soM, paccMaTpuBaeMoe
paABEHCTBO NepennuIeTcs Tak:
ex® 4 bx +a=0. (1)
Mockonpky x*=2, 10 (l) MOXHO Nepemucats B BUAe
2¢cx® 4+ 2bx 4 ax* =0,
HIN 1ocne COKpaumieHHs Ha x (x¥ 7~ 0) nonyuyum
ax® 4+ 2cx 4+ 2b=0. 2
V3 (1) umeeM acx® = — (bx 1+ a)a, a u3 (2) Haxonum
acx® = — (2cx -+ 2b)c.
VI3 nocneIHMX ABYX paBEHCTB 33AKMIOYAEM, YTO
a(bx +a)=c (2cx + 2b),
(ab — 2c®) x 4 a® — 2bc =0,

HIH

(ab —2c%) /2 + a* — 2bc = 0.

Mocnennee paBeHCTBO BO3MOXHO TONLKO TOTA3, KOrna

ap —2c¢¥=0
u
a® —2bc =0,
HiIH
ab = 2c? (3)
H
at = 4p2¢c?, (4)

Toncrasnaa B (4) BMecTo ¢* ero Buipaxenne u3 (3), nonyyum at = 2abs,
Ecnn a-£0, to orciona nonyvaeMm ad=2b% awauur, b£0, u Mu uMeeM

b_-1/2, -~ uto HeBo3MoxHO. CrenoBaTensHo, ROMkHO OmiTh a=0. Iostomy
IaHHOe COOTHOWeHHe npunumaer Bux b /2 +¢3/4 =0 um b4cy/2 =0

Ecmn ¢ 0, 10 nonyuaem ]“/ 2 = — bfc, uro HeBo3MOxHO. 3Hauur, ¢ =0, a no-
ToMy U b=0.
a, a; a,
201, Tonowum -+ = > = ... = % =&, omkyna a,=0bk, a,=b,k,.
b, by bn

veey Oy = byk. Takum 06pa30M, JeBad 4aCTb NOKa3biBAEMOro (MepBOro) paBeHCTBA
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HepenuiueTcs Tak:
(O3 -+ bk* + ...+ bok®) (bF + By +...+-o)y=k (B} 03+ ... + b})2 =
= (k02 - kb3 ...+ kb)Y = (kb - b, -+ kby-by+... kb, b)Y =
= (a,b; -+ @by + ... + Gpbp).
[Aasn noayyeHua BTOPOTO DaBeHCTB2 NOACTABHM B JOKa3aHHOE PABEHCTBO
BMECTO @y, ds, @, ..., 3p by, bg, g ..., by COOTBETCTBEHHO Vai Vag Vayp -

Va,,, pr V—;» V—;: Vbn

Mycrp

Vm+vVa+Ve+Ve =Vx+Vy +Vz-

Bossenem ofe uacTy 9Toro PaseHCTBA B KBajpar:

m4+Va +Vh +Ve =x+y+z+2Vxy+2Viz+2V 2

Yro6bl 3TO paBEHCTBO BHIMONHAIOCH, L OCTATOYHO (HO He HeoGXOXHMO), YTOGbI

xtytz=m,
QV——VE)
g 2V xz2=Vb,
£ 21/3;2:1/0.

W3 aroft cucTeMB ueThIpeX YPaBHeHHUH OTHOCUTEIBHO X, ¥, 2, M HAXOJUM
y— V abe y— Vabe Y abe e B0+ acHbe
2 ' 2% ' 2a ' 2Vabe
TakuM ofpasoM, e¢can npow3BeleHnme abc —noaHm#t  kBagpar u M=
_abtac+be
T o2Yabe
+Vy +Vz.

§ 6. MpeoGpazopanus BbipaweHud, CBA3AHHbIX
¢ porapudmudeckoll GynKUHeH

TO naHHbifi PamMKanl MOMHO NPEeNcTaBuTh B BHAe VX 4+

203, Vmeem
log, 9 = log, 32 = 21log, 3 =2 log, —g-=2 (logg 6 —logg2) =2 (1 — k).
204, Tak Kak lg10=1, lg 10 =1g2{-1g5, To UMeeM CHCTEMY
lg24-1gd=1, 1g2-lg5=k
Takum o6pasom, uncaa lg2 m Ig5 cayxar KopHAMH YpPaBHEHUS
X —x+ k=0,
I+VIi—4% _1-Vi-4

M=y BT

oTKyna

YunteiBag, uyto Ig2 <lg5, nmeeM

g5 = 1+Vé—4k lg2= 1— V1T =4

T 116



205. YcnoBre 3alayu MOXHO Nepenucarb B BHIE

a¥ 4 b% + 2ab=9ab nan (“ t ”)’:ab.

Mponorapudmupyem ofe yacTd NOCTEAHEro PaBeHCTBA:

2
Ig (#) =g (ab),
nau (cuMras a> 0, b>0)

21g-“—’;'—1’ —lga+lgh,
a ClenOBATEIbHO,
a

-é—b =%(1ga—|—lgb).

206, Buauane 3ameruM, 9To M3 YCAOBHA Cnenyer, Y10 ¢>b, 1. e. ¢ — 6> 0.
Ecin a=1, 10 ofie yacT! ROKa3biBaeMOro paBeHCTBA paBHb! HY.110, T. €. paBeH-
cteo cnpasexnuBo. B naabuefimrem Gynem cumrath, 4T0 az£ 1. Tak kak
(c — b) (¢ -} b) = a?, To nMeen

10gs (c — 8) + logy (c 4+ 0) =2,

1 1
logcpa ' logeupa

loge,p @ 4 loge_p a == 2logeyp a - loge p @,

lg

IR

u

410 M Tpe6oBaNOCh NOKA3aTh.
207. VI3 ycnoBus 3ajmayM cuepyer, uTo

H 1 1
aP =N, b7 =N, (abc)” =N, nm a=NP, b=N1, abe = N", otkyna noayyaem

— + —
ab=NP? q) )]
1
N r
= 'a—b— . (2)
HNoncrasasaa 3Havenne ab n3 paseHcrtBa (1) B (2), MMeeM
1
- 1_1_1 Pr-riotq
0= ___IIV—= NT P 9 =N par
—_ + —_
NP
Bossmmas o6e YacTH mocjexHero PaBeHCTBa B CTeMEHDb S .. LA— , mony=
oar pa—rp+9)
yaeMm N=Cpq—’(p+q).
208, Vmeem )
. __logga _ logad
logp a = loga b loge b= Toggc °
ITostomy
logp @-log, b-logg e = logsa logs b logg ¢ = log, a,

logs b  logge
Yr0 M Tpe6oBaNOCh NOKA3aTh.
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209, Tak Kak

N 10gm n=_1_.__
log,m *
TO HMEeM
1 1
Jogax —logsx _ “logy,a _ logeb _ log,b—log,a
logax +logyx — | 1 ~ logya +log,b

log, a + logx b

i b
o <£> 0Zab a
= £ a = IOgabx = lo b
Tog, ab I = 18a (5 )

logap x
4YTO M Tpe6oBanoch I0Ka3arh,

210, Tax kak log,n= U log, b" ==nlog, b, TO TeByW yacTh AOKa-

log,, m
3LIBAEMOr0 paBeHCTBAa MOMXHO mnepemnucars B CJIE[IleLueM BHLE:

logpa1-2logya+4-3logya ...+ nlogpa=(1 +2+4... 4 n)logya =
n(n+41
=—(-—F lOgb a,
211, B cuny onpexenenus norapudma umeem

blogac — (aloga b)log‘a ¢ —_ (alog'a C)loga b =cloga b,

yTO0 ¥ TpeGoBanoCh HKOKA3aTh.
212, B cuny onpenenenns nmorapudma umeem
0g, N
N=a%a",
Takxe umeem R
tog » N log p N
N=(@b) ¢ =a ¢ |,
CnenosarennHo,
log N log b
a ¢ =3/ ab »
OTKYyRa CAeRyeT, 4To
log N=log » D,

y10 R TpeboBanoch NOKa3aTh.
213. Cpasy sameTuM, YTO M3 JlaHHBIX 33344 BhITEKAeT COOTHoureHue Ig y=£1,

1. e 1—_—1g—x—¢ 1, u notoMy g x £ 0. [lanee, oueBunyo, 4to 1g y == 0, 2 nostomy

lgz:l—_ng—y—_—,é L, nel—lgz£0.
M3 panpelx paBeHCTB CllexyeT, nanee, yTo

- 1 )
1gy=_l:lg_x-’ lgz—l—:m*. ()
TMoncrasass Bo BTOpoe paBeHcTso (1) BMecTo 1g ¥ BrpawkeHue T—_l_g_}- , NOTYUHM
_ ) _1-1gx _ 1
e T T s =l=1gx
1—-1gx
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oTKyXa
L =1—1gz, 1 el x-—--———l—-
lgx — ga 1. & 1g T l—1gz?
o] 1

x_____lol—lgz.

logy N
214. Tak xak log, N= ng—ba“- TO NeBYI0 YacTh JOKa3hBaeMOro PaBEHCTBA
b
MOXHO Nepenucarb Tak:
loga2 log:3 log,4 logs n

Tog, 3 Jogs4  Togy5 """ Togy(n+1)
_._ logs2 . 1
logs (n4-1) logs (n 1)
yTO M TpeGoBanochk NOKAa3aTh.

215, [lannoe paBeHCTBO MEpEMHIIEM Tak:

=10gp41 2,

at 4 b — 2ab = 9ab,

big07¢
(a — b)® =9ab,
HIH b\
a—
('—3—-> =ab-
Teneps, norapudmupys ofe YacTu MOCHeRHErO PABEHCTBA, NONYYHM
a—>b
21g12 2 —1gja) 4110y,
T. € bl 1
a —
g 14l gal 110,

YTOo H 'rpe601;a.rxoc1> HO0Ka3aThb.

__logy N
216, [eficTBuTensHO, Tak Kak loga N = Togs @ *
logy N
logs N _ logpa |

logy N logs N~ logpa

T. €. PaccMarpuBaeMoe OTHOLIEHHE eCThb OXHO M TO e YHCHO IId ao6oro wucna
N np¥ nocToAHHHIX @ H b,

17. Tak kax
logp M

logp a

logy N

loga M= logya *

n lOgaN=
10
logs M __ logp M | logp N __ logy M
logs N~ logpe ° logpa ~ logpN ®

Y10 U TpebGoBalNOCh HOKa3aTh.

218, Tak kak 5==10®5 10 5820 = 10851820, y pockompky 20=10'8%, 10
20'85 — 10851820, Tagum o6pazoM, yTBEpKIEHHE 3a5auH BEPHO.

219, Jliw6oe umcno suna 10%, rie n —nenoe wucno, UMEET pauuoHaNbHbH
JecATHYHLIR fRorapudm, Tak Kak 1g 10" =n.

Mycrs 1g R =p/q — paunonasbHoe uucao (p —uenoe YUCIO, g — Ha-
TypanpbHOe); JOKaxeM, Yro R sABngerca nenoft cremewsblo Hecaru. Ilomoxum,
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uto R=P|Q, rae P v 'Q — uensie B3auMuo Npoctie uncaa. Taxum o6pasow,
umeem 10P/9 = orxyna
Q ;

PaccmotpumM othensHo cayvan p=0, p> 0, p <0.

Ecmm p=0, 10 IgR =0, orkyna R=1=10°.

Ecau p>0, 10 B pasencrse (l) caeBa — uenoe umucio, a Tak Kak P u Q
He uMeloT ofwux jeauTenae#, OTAMYHBIX OT 1, TO paseHcTBO (1) BO3MOXHO
TONbKO ToOraa, korma Q=1 1. e. 10P=P2 Tenept sacHO, YT0o P He uMeer
IPYrUX RPOCTHIX MHOMHUTenel, kpoMe 2 1 5, 1. e, P=2%.58, u notomy 10F =

:2P.5P=P¢I=(2¢.5ﬁ)¢1=2aq.5ﬁq,orxynap=aq,p=ﬁq u lgR—_—-%:a:f}

CCTh HATypaiamHOE YHCJO, 2 NOTOMY

P o
R=___=10p/q=10 .
Q
] P17
Myers p<<0, 1. e. p=—p' (p'> 0). Torna pasenctso IOP=§¢T nepeny-
’ q
wmerca B TakoM Bupe: 10P =%'—,

Temu e paccymAeHHAMH, KaK M B NPENbIAYMmEM CIyuae, MOKaXeM, 4YTO

P=1, = =10% rpe a — yarypanbHoe 4HCIO, U

I2)

P
= =107,
R=2

Haxoren, 3aMeTHV, YTo B CHIY HM3NOMCHHOIO MOXHO CKa3aTh, UTO NECATHY-
HblE noraﬁmtpmu NOJOKHTENbHEIX DAUMOHANLHBIX WYHCEI, OTIHUHBIX OT 107, rne
’

n=0, 1, 2, ..., UppaunonanbHbI
1
220. [Mons3aysicy dopaynoii log, N= ,%gg"z , Ramnoe paBeHCTBO Nepenu-
meM B TaKOM BHIE: 8
lgx gx Igx g x

Iga + g b + lgec — lga+4-lgbflgec®

DTO paseHCTBO HMeeT MeCcTO NpH NIGOM IMONOXHTENLHOM X TOCHA U TONBKO
Torna, Korama |
1

1 1
Iga + Igb + lgc  Ilgaf-lgb+Ige =0,

Il
(lga+1gbtlge)(igblgef-1gelga+-lgalgh)—Igalghlge=0,

HIN
(gb+-lge)(lge+1ga)(lga1gb) =0,

lgbe-lgea-1gab=0.

HIH

Taxnum o6pasom, ogHo U3 qucen be, ca nan ab nomkwo Guith pdsHo 1. Caeposa-
TENLHO, MCKOMOE COOTHOIIEHHE TaKOoBO:

(be — 1) (ca — 1) (@b — 1)=0.
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1

. § 7. llpeoGpa3oranun BhipameHHuil, CEA3AHHBIX
C TPHIOHOMETPHYECKHMH YRKUHAMU

291, Vmeem
9c0os40° — c0s 20° 05 40° - cos 40° — cos 20°
sin 20° - sin 20° -
__ cos40° — 2in 30" sin 10°  sin 50° — sin 10° _
- sin 20° - sin 20° -
2 cos 30° sin 20° —
! =—— 2 - .
. 30" cos 30" =73
222, Umeem )
. . . ca o | may__ 3—1g°5°
g 55° 1g 65° = tg (60° — 5°)1g (60 —{—5)-—]__3“;25—”
1 —31g?5°

g 15" =ctg (3-5°) = s ig5s
CnemoBarensHo, tg355° 1g65° tg 75° = Tng = tg 85"

223, Vimeem
tg 20° + tg 40° - 1g 80" — 1g 60° =

sin 60° + sin 20° _ sin 60° cos 8§0°
cos 20° cos 40° cos 80° cos 60° — cos 20° cos 40° cos 80°

= 8 sin 60" sin 10° + 4 cos 10°,

+4cos 10° =

12Kk Kak cos 20° cos 40° cos 80° = 1/8, Takum o06pa3om, JeBaf YACTh JOKA3LIBAEMOLO
paBeHcTBA pasHa
4 (cos 50° — cos T0° - cos 10°) = 4 (sin 40° 4 2 sin 40° sin 30°) = 8 sin 40°.

224, Vimeem .

3 tg 20~ — 1g® 20°
1—31g220° -

V3 =1g60"=1g(3.20°) =

Orciona caegyer, uTO

91g® 20° — 6 1g® 20° - tg" 20°

1—61g220°+91g*200 ~
a noromy
1g° 20° — 33 tg? 20° -+ 27 tg® 20° — 3=0.
225, Umeem

oloéﬁ—l o5 2=\ _ 1 2%
€08 55 ¢S 95 = 2.\° 7'*"““?)“?“’5?'
08 3% cos 1= =t (cos F tcos ) = L cos =
Cos 5 S o =g\ gt F =g s
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Takum o6pasom, MeBas 4YacTh NOKa3HIB2eMOrO PAaBEHCTBA PapHa

loios%:——l-cos“inf- E——l- sift
FRFEF TRy <2‘5)—4 5 1=
LT n T 1] 2% n 2n
1 ® 2sm—1—0—c05—“—)- cosg sin—5— sin—5— cos(i-——s)—)
='-TCOS—§- ™ = ™ = [ = T =
- - —_ 4 I
2 cos 10 8 cos 10 16 cos 10 16 cos 10
™
_1 1
x 16 °
16cos—m
I'Ipanaﬂ 4yaCTh IOKa3hIBAECMOI'O paneHcrna paBHa
—9 1: 21: 0547: 8=
2 0541: 8n S"‘1 SES 15
—cos — 505 8¢ cos 15 =
2sm—-
15
2 si 2—7-cco2co 4"01—3—7—\: 2 si 47 s 37 8z
[t i - Rl Rl - U R b 1 W
4s1n1—5 8sm1—5
8 8= 16x T
_ 2sm‘_ cosl'5 sm—ls- _ sinl—s 1
- - . — o 16°
16 sm-1—5 165111‘—5 leml——5

Virak, 06e yacTH mpemnoXeHHOro paseHcTBa pasHu 1/16.
226, Jlerko mpoBepHTh, YTO MMeeT MeCTO TOXIAECTBO

a4+ b4cd=(@+bo+4c)—3abat-btc)—
—3ac(a 4 b+ c) — 3bc (a+ b 4 ¢) + 3abe.
Orciona caenyer, uro ecaut 8 -+ b4 ¢ =0, To a® 4 6 4 ¢® = 3abe.

[Tycts
a=sinasin  — 1),

b==sin B sin (y — a),
¢ == sin ¥ sin (@ — B).

JokaxeM, 4t0 @} b -} ¢ = 0. JdeltcTBuTEaBHO,
a5 -} c=sinasin (8 — 7) - sin § sin (y — &) 4 sin 7 sin (@ — B) =
== sin e sin B cosy — cosf sin a sin Y - sin  sin y cos a — sin B cosy sina 4~
~+ sin y sin a cos § — sin y cos a sin =0,

CnenosarennHo, a® 4 5% 4{-¢3 = 3abc, 1. €. 10OKa3HBAEMOE PaBEHCTBO MMEET MecCTO.
227, Tak xak A+ B+ C=m=, 10

sin A == sin (B - C) = sin B cos C +{- cos B sin C, 1)

ITycts
a __ b ¢
sinA'—sinB—sinC_
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$IcHO, !n:_:z ecmn k=20, 1. &. a==b = ¢ =0, T0 AOKa3kBaeMOe PaBeHCTBO OYeBHJAHO.
Ecan k£ 0, 10

mA=%,mB=%,mc=— @

TToncrapnaa 3HaueHusa sin A, sin B, sin C u3 (2) 8 pasedcrso (1), moayunm
a=~0bc0sC+ ccos B. AHanorMyHO MONYvalOTCH OCTaNbHEE ABA COOTHOLICHHS.

228, Ecan p =20, To noka3wiBaeMoe paBeHCTBO CHpaBelNHMBO. B Rambueinrem
GymeM cuurath, uro p#0. V3 ycnosus cuenyer, urto

a® = p? (4 cos® ¢ — 4 cos ¢ cos 2 -+ cos® 29),
b® = p® (4 sin® ¢ — 4 sin ¢ sin 2p - sin® 2q).
CknaneiBaf STH ABA PaBEHCTBA NOYIEHHO, NMOTYYUM
a® -} b = p* [4 (sin® ¢ -}~ cos® @) — 4 (cos 20 cos ¢ -} sin 2¢ sin @) -+ sin® 2¢ - cos® 2¢),
aa a* 4 b* = p* (5 — 4 cos ) = p® + 4p® (1 — cosg).
V3 3TOr0 paBeHCTBAa CIeAyeT, UTO
a® + b2 _ps
4p®
COOTHOIIEHHA YCIOBHS 3ada4M MepemuIleM TaK:
a=p(2cosg—2cosfo41), b=p (2sin¢—2singcosy), -

=1—cosq. (1)

MM »
a—p__ .
% =cosq(l —cosg), i sin ¢ (1 — cos ¢),
HIH ( . 5
a— ;
4p2p) =cos? ¢ (1 — cos ¢)?, i sin® ¢ (1~cos ¢)%
CiroxuB nOYNEHHO NOCIeXHHE IBA PaBeHCTBA, IMOTYYHM
a — p)? b2
(__4%_2_'!'_ =(1 — cos ¢)?,
OTKyna
C—pF £5
ey =1—cose. )

Us paserctB (1) u (2) BHTekaer, UTO
(@—p)+b a4+ —p°
2p - 4p® ’
PV (@—pP+ 5 =a b —p~
229, [lepenuiteM ycIOBHe 3ajaYyH' B TaKOM BHIE:
ctga—ctg A=ctg B4} ctg C,
sin(A—a) sin(B4+C)_ sinA 1
smasin A~ sinBsinC smBsinC* M
. Ananornuno moayuyaem

OTKyna

HIH

sin(B—a)__ sinB 9
sinasinB sinCsin A’ 2
sin(C—a) _ sinC 3
smasnC _ sinAsinb ° &)
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[epemnoxus nounenno papencrsa (1), (2) u (3), nonyuaem

sin (A — a) sin (B — a) sin (C —a) 1
sin® a sin A sin B sin C “snAsinBsinC®

OTKyzna ciexyer, 4TO
sin® a = sin (A — @) sin (B — a) sin (C —a).
230. B cuny ycaosia 3amauM UMeeM

sin (2a 4 B)

sin B

2
T

O6pasyem MpoH3BOAHYIO NMPONOPLHAIO

sin(2a 4§ +sind 241 an 2sin(a4f)cosa __
sin (2a +f) —sinp_ 2—1°* 1 2cos (e +B) sina ™ !

oTKYyna
1g(@+B)=31gq,

YTO M TpebOBaNOCH MOKA3aTh.
231, [lepennweM ycnoBHe 3anauH B BHAE

2sina_;ﬁcos za—-lism at @ aT—Hi-

Cos

2
Ho rak xak +p¢kn 10 cos = B—2cos +ﬁ’
a -

WK (rax Kak a+B;é k—E)

COS

——2—=2. CocrasuM npoOM3BOJHYIO NPONOPUUIO
2
a—f a + g
cos z ST 21 1
_ T e -Hl ZF1-
OTKYyIa 8
. e
2 sin 5 §il 5 1
e B3
2 cos T COS 5
HIu
1
g5 1g %‘ =7,

uTO U TPeGoBaloOCh NOKa3aTh.
2382, [lna nOKa3aTcAbCTBA MNpPEMNOXEHHOFO0 COOTHOWIEHUS NOCTATOUHO IO~
Ka3artb, YTO

sin A cos B cos C 4 cos A sin B cos C 4 cos A cos B sin C — sin A sin B sin C =0,
Hau
cos C (sin A cos B -+ cos A sin B) -} sin C (cos A cos B — sin A sin B) = 0,

78:178

cos C sin (A 4 B) + sin C cos (A + B) = 0. )
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Ho Tak kak A-4-B==—C, To sin (A4 B)y=sinC u cos (A B)=—rcosC, a
NOTOMY PaBEHCTBO (1) MOXHO MepemHCcaTh B BMIE

sin C cosC — sinC cos C =0,
410 BEPHO.
, Vmeem
2 — m (sin 2a - sin 28)

M=g—msnZa( —msn"

Ynpeautens 2 — m (sin 2a 4- sin 28) =2 — 2m sin (¢ 4-B) cos (¢ — B). Ho rak
gkak msin (@ 4-B)==cos(a —f), TO uMcanTenb paBeH 2— 2cos*(a—B)=
= 2:‘51 — cos? (z — B)] =2 sin® (« — B)-

HaMmeHaTelb .

(1 — m sin 2a) (1 — m sin 28) = 1 — m (sin 2e -+ sin 28) 4 m? sin 2a sin 28,
Bhillle Mbl ye YCTaHOBHAH, 4TO m (sin 2a - sin 28) = 2 cos® (@ — B). C mpyrott
CTODOHb,
m® sin 2a sin 28 = m® (2 sin a cosB) (2 sin § cos a) =
= m* [sin (¢ 4 B) + sin (¢ — B)] [sin (« +B) — sin (a — B)] =
= m? sin? (@ 4-B) — m?® sin® (a — B) == cos® (@ — B) — m® sin® (@ — B).
Takum o6pasoM, 3HameHaTendb NpHUMeT BHI
1 — 2 cos® (« — B) 4 cos? (@ — B) — m® sin® (@ — 3) = 1 — cos? (a — B) —
— m?® sin® (¢ — B) = sin® (@ — B) — m? sin® (@ — B) = (I — m?®) sin® (a — ).
Wrak, supaxenue, ecnn a — B £ kx, | m| 3£ 1,

2 sin® (a — B) 2

M=(l—m9)sin”(a—-p)=l—m’

HE 3aBHCHUT HM OT ¢, HH OT {.
/ . 1 . 1
Ecan xe Beipaxenne M umeer cmeica |T. e. sin 2a;é;n—, sin 23_—,&;'—2-),

HO ¢ — B == k=, TO (N0 ycHoBHIO 3anayu) m sin (28 - kx) =cos k=, T. e. m sin =
=1, n Bupaxenue M He onpegencHo.

234. Nycts y+z¢—;—+kn. Mmeenm

t t
Bty +9)=tg L+ O+ =E O
tg x+ gy4-tgz
- 1—tgytgz _ tgx—tgxtgytgzttgyttgz _A—-C

il

—l—rgx tgyftgz 1—(gxlgy+igylgztigztgx 1—B"*

l—tgytgz
1— .8
2 & __l—cosa__ b+ec b4fc—a
235. Vmeenm tg 2_'l+cosa—l+ : _a+b+c‘TaK Kak a4 b 4
= b4-c
+e£0, 10 —a—;é—l' cle10BaTeNbHO i;ékr.-]-i 1. e 1g = onpenenen
' Ffe ' "2 g T & By onpercier
Al,ianorn';Ho yOexknaemcs, 9TO tg—g- ¢ tg—;— TaKke ofipeneneHbl, b
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Hanee

y _l—cosa 1—cosf 1—cosy_,
g 5 + g’ 2+tg’ =TFcowa T T T

_b+tc—a adc—b a-}—b——c__a-{-b—!—c_]
_a+b+c+a+b+c +a+b+c—a+b+c— ‘

236. [Teppoe pemenne. Ecam x=0, 1o

Y = sin® 2 4 cos? 2 = (sin z 4 cos 2) (sin® z — sin 2 cos 2 cos? 2) = 0, ‘

T.e. ecny x=0, 1708 y=0, 1 r896yemoe COOTHOLIeHUe MMeeT MecTo. B panp-
Heftimem 6ygeM cumrarb, uto X~ 0. M3 ycnoBma crenyer, uToO

{ (sin z 4 cos 2)% = x?,
(sin z 4 cos 2)® = x3,
HAK
{sm”z—{— cos? 2z -+ 2 sin 2 cos 2z = X2,
sin® z -t cos® 2~ 3 sin 2 cos 2 (sin z 4 cos 2) == x?,
4

MAH, YYHTHLIBAA YCAOBHA 3ajaud, HMeeM
1 -+ 2 sin z cos 2= x2,
v -+ 3x sin zcos z = x7,
61071
xP—1
2 1)
x2—y
3x !

sin 2c0s 2=

sin 2 cos z =—

OTKyJa clegyeT, uro
x—-1 xP—y

2 T 3

a noromy

uro ¥ TpeboBanoCch AOKa3aTh.
Bropoe pemwmenne. Vmeem

Y= sin®z -} cos® z= (sin 2 -} cos 2) (sin® z — sin z cos z -}~ cos® 2) =

) [— (sin z 4 cos 2)® -+ 3 (sin® z - cos? z)] —x x*43 34\5—4\5s
> =

= (sin 2} cos 2 ) 5.

237, Bospegem ofe yacTH KamAOro M3 A2HHHX DaBeHCTB B kBaApar. Vimeem

cos”a+cos”$+2cos:zcosﬁ=a”,} 1

sin® @ -4~ sin® B - 2 sin a sin § = b%. @

Crnoxus nmouneHno pasencrsa (1), nomyuum
242 (cos a cos B - sin a sin B) = a* }- b?,

2 -2 cos (@ — B) = a® - 6%,

HIH

OTKYNA Clexyer, 4TO

a!+b2 1
—z .

cos(a — ) =
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ﬂanee, fIepeMHOKYB 110YA€HHO RaHHbIE paBeHCTBA, fonyuaeMm

sin a cos a -} sin # cos 8 -+ sin a cos B 4~ cos a sin § = ab,

A 1
1 (sin 2a -} sin 28) -} sin (a 4~ 8) = ab
HIH ]
7 2 sin (a 4-B) cos (2 4 B) 4 sin (a - B) =
OTKYA3

ab ab ___2ab
1—|—cos(a+p) 1_{_a +b- l—a”+b‘“

sin (« 4 ) =

yTo H rpe6onanoc5 JOKAa3aTh.

238, Vmeem
3
coSﬂa:_—l__i__Fosi.’ C0823=ﬂ%,
2 2
CnoxHB STH 1ABa PABEHCTBA, NOAYUHM
cos® a - cos? B= 1 +cos 2a-2{—cos 23’

OTKYAa, YUHTBIBAaA YCNOBHE, NOAydYaeMm

cos 2a4-cos 28
— =~ L

cos (e +B)cos (e —B)=a— 1.

HIH

239. flcro, uro siny 3£ 0; nOSTOMY NaHHOe COOTHOLleHHE MOXHO Mepenucathb
/=

Tak: 1g (e +B)y=cigy=1g (;—T , OTKyZa clemyer, uto a.+f3—\7— T>=
=n=w, a NOTOMY a+a+1=£+ nx, 4To M Tpe6oBa’a0oCL NOKAa3aTh,

x . X L X
240, Tak kak smx__2sm—§-cos§-, cosx=cos-7——sm’?,

BEHCTBO MOXHO flepenHcaTh B CIEAYIOL(EeM BHIe:

TO RaHHOE pa-

2asm2cos +b<os 7—sm” )—(Za+b)sm 2+bcos”
HIu
25in—,"2£[acosi;-——(a—{—b) sin%]:O_ ()

Eciu a4 =0, 70 (1) npuuumaer BuA

2asin—"2£cos%=0,

Tak kak mo ycnoemio b0, To M3 paBeHcTBa 0-6-11:0 crmenyetr, 4T0 M @£0,
a potoMy sin x =0, a crenoBateabHo, H tg X
Ecau xe a—]—bio TO YpaBHEHHE pacrmajaerca Ha JBa:

X X a

sm7=0, tg7=a+b.
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VI3 nepBoro ypaBHenus HMeeM x{2 = k=, x = 2km, a noromy tg x = 0. B cuay
BTODOr0 YpabHEHHA NOJyYaem

X a
oy 285 2975 249
gx—l—-t‘x—l—- a \! b(b+2a)°
) (a—{—b)

241. Tak xak a4B-fy=m TO y=n—(a+B) # cOSY=—cos(z-f).
Takum obpa3zom, HMeeM

cos a - cos B — cos (a4 8) = 2 ,

2cosa;ﬁcosm'Hi 2 cos® _Hi-}—l ;

—2 =

ua

2cosgm-£—S——-2cosa—.}f-cosa_;_{i +T§—=0,
OTKYN2 HaxXOXHM

a—@ a—§
cos —— *+ cos? —— — 1
Sl

cos— _.*2_3 = 5 . M
Ho tak xak cosa!-;_fi nonxeH GoiTh AeHCTBUTENbHBIM YUCAOM, TO NOTKHO GbiTh
cos’a;ﬂzl, a2 NOCKOABKY cos > ‘<1 TO COS 2ﬂ=i1

B cuny orpanuyeHui#t ana ¢ u {i UMeeM TOILKO COS - =1, orkyna cre-

2 ]
nyeT, 4TO

a=4@ 2

W3 (1) u (2) 3axmiouaem, yro a=PR=mn/3. CreloBaTenbHo, # y= =n/3.

§ 8. MocaenorateasHocTn. Cymmei
242. B cuny ycaosua 3anauu uMeem

ay = 3al + 2|
ay = 3a, -} 24,

ap = 3ak_, + 2k,

Ymuoxus ‘06e yacTH nepBOro paBeHCTB2 Ha 3%%, Broporo —ma 3% g 1. o
M CI0XHB NOUNEHHO NOAYYHBIIMECA DABEHCTB, HaigeM

@, =38F 1 2.3k L 22.3k2 L 4 2kl
o 2 g 2\ ., 2\k1
=3* 1_{_§.3k +(_§_) . 3k ++(_§_) 3kl —

[ g (2 e (2]
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Tak kak BHIpaXxeHHe, 3aK1IOyeHHOe B KBAIPAaTHEIX CKOOKaX, eCTb CyMMa 4/leHOB
reoMeTpHUECKOit nporpeccuy, To

2\k N
- (3)
ak=3k—1, _2_=._3k_2k’

1—<

yro W TpefoBanoch nOKasaTh,

243. OueBHAHO, UYTO yTBepXAeHHE 3alayd BepHO npu n==1, [lpeanonoxuy,
yTo YTBEDKACHHEe 3alayy BepHO HApH BCeX n=< k, U JNOKaXeM, YTO TOLNa OHO
BepHO H OpU n=Fk-1, 1. e. uTO apyg = 2F+1 | 1, JeficTBUTENbHO, U3 onpene-
neHUsa AAHHOH NoOCAeNoBaTeabLHOCTH CaellyeT, UTO dp., == a,d, — aoap_,. Ha ocno-
BAHHH NPEANOAOXEHN MHAYKUUH UMeeM ap==2% 4+ 1, a, ,=2*"T_ ] Cnenosa-
TeAbHO, dpy, ==3.2k 28 1 3 __2_—2k+1 L 1, Vrak, B Culy npuHUMNA MaTeMma-
THYECKO# MHAYKUUYM YTBepXkIeHue 3ajayu BepHO,

244. W3 3amamHodt pexyppenTHoft GoOpMyam Nonyuaem QopMyny AId mocue-
10BATeNbHOT 0 BBIYUCACKHA YJeHOB [0C.IEH0BATEALHOCTH

n!
Qpig =—————p————e Q.
TR YRS
M3 stolt dropMyant ycmarpuBaeM, 9TO BCe YNeHE! NMOCHEXOBATENbHOCTH C HeuerT-
MBIMH HHAEKCaMHM paBHbl Hy.Ii0. JeHcTBHTEIBRO, ecan Ggp_y =0, 10 B
(2R — 1)®

Aoy = @k 2k ayp_y =0,

HO TaK Kak a,=0, To
Ay =0y =ay=1...= Agp; =0.

[aa BHYACHEHWA UYNEHOB NOCAEA0BATENbHOCTH C YCTHHMM HHAEKCAMH HMeen
dopmyny

S 2k* a
2k+2“‘(T:—{—1—)m 2k
CnenoBarenbHo, L 2.4 1
2 2.2
“=33 "T3F5'3.3735 3° ®

Hdokaxem MeTOMOM MaTeMaTHyecKO® HHIYKuMH, uTO
s — 2-4-6...2k—2) 1
%= "8.5...2k—1) k°
Wa (1) suano, uTo dopMyna (2) sepHa mpu k=2 u k=3.
JonycruM, 4r0 opMyaa (2) BepHa AiA dgp, TOTAA NS dgpys NOTYYUM
- 2k '2-4-6...(2k——-2).i
BT R L) (2k+ 1) 8.5...(2k—1) &
2.

2

_ 4:6... Ck—2)(2k) 1
T3 5. k-0 @kET) RFI
Takum o6pasom, dopmyna (2) Bepua Aas 11060ro0 a,p. Urak, Bce umensi no-
CREAOBATENbHOCTH C HEYeTHHMH WHACKCAMM DaBHB! HY1O, a BCE YAeHH nociae-

IOBaTeNbHOCTH € 9ETHHIMHM MHAEKCaMH HaxoAATcsa no dopmyre (2).
245. OvepuaHo, 4TO MpH n==] yTBepXAEHUE 33[aYU BEPHO. [IpeAMONOKUM,

90 npu n==Fk yTBepXAeHHE 3aauH BEPHO, T. €. UTO @} — @y_,8y., =(— 1)%
W NOKaWeM, UTO @41 — agart2==(— 1)*+1, Hencraureasro,

2 — — g2 —_ =
Gl = G, s =011 — 4, (8, T8,
8 2
=0y, (Gpy — ) — Gk =G Gy — Qb=
—_ 2 __ _— (= 1V = (— 1)+
- (ak ak—xak+1)— (— D= (=1)kn,
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CnenosarenbHo, B CHAY NPUHUHUNA MATEMAaTHYeCKOR HHAYKUMH YTBEpXIeHHE 3a«
ZIayd BepHO.

246, Mycro n=1.Torna ay,,s =a,=1-+43+4+1=a, + a, 4+ 1. Takum o6pa-
3oM, npu n=1 yrBepmaenue cnpaBegnupo. JONYCTUM, YTO yTBepXKAEHUE 3aNayH
BepHO npu n==k, 1. e. uTO

Gspys =0+ Gy + Gy + oo+ Bpyy + 1. (M
HokaxeM, YTO TOrJa OHO BepHO M npd =k~ 1, T. & uTO
Ospys = 01 + By ~+ G5+ oo+ Bopya + Gapys + L
HeficrButenbuo, no onpegenennio paga PuGonauun mMeem
Qopya = Qspin + Bopyar
Orciona B cuny pasencrsa (1) nonyuaem

Qopia =01+ G+ 85 F oo+ Aopyy - Bopg - 1o

Wrak, Ha OCHOBAHMH NpPUHUUNA MaTeMaTUYeCKONH MHAYKUMH yTBEepXZeHue 3alauu
BepHO.

247, IloacTaBaas BO BTOpOe H TpeTbe COOTHOIIEHHA BMECTO Gy H Gy WUCAO 1
HaxX0JuM

Gy = ~

N[»—-
w|,__

1
[TpeanonoxnM, uTO NpPH BCEX 3HAYEHHAAX R, MEHLIIUX 17, HMeeM 8= Joka-
XeM, 4TO B STOM NpelanonoXeHUH
Q=+
n nl .
AcicreuTeanno,

)8y + 818n_s - eio+ Cplp g + ..+ By =
1 1 1 1 1 1
'=a"+1_l"(n_—-—17]_+“'+ﬁ'—(7:-—l§l_+"'+l_l (n—-l)l+a"’_2

[Mockonbky

1 1 1 1 1

1
I "= Tt (n—k)l +eetype =01 —

2r 2
0 1 % n ____=
= (Co 4+ Ch e+ CE o CR =
TO ypaBHeHMe A onpeleleHUA @, NpHHUMAeT Clelylomui BUI:
n__
2 2 + 2a,=2".
OTKY#a HaxOQuM
1
a,,—_—_m—. .
248. B cuny namHOl pexyppeHTHON QOpMYNH HMeeM
a 2 __ Q8 B
u,=(a+p)u2—aﬂu,=(—#¢—)—f—a—ﬂ—-aﬂ(a aa__g-

I'Ipennonomm, YTO NpA HEKOTOPOM 3HAaYeHHH HHAEKCA 7, a TaKXe npu BCeX
MEHbIIUX ero 3HaYeHHAX HMeeT MECTO COOTHOLIEHHE ~

n+l __ @n
LY o
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okaxeM, UTo ecii 9Ta QopMmysa BepHa, To OHA BepHa ¥ 1A U,y Heficten-

seAbHO,
a’H'l — pn-i-l alt — ﬁ" _

an+1=(“+p)un"'“?unol=(a+ﬁ) a__B —-aB a—? =

(a+ﬁ) (a’”“—-ﬁ""‘“)—aﬁ(a"-—ﬁ”)__ a’”"—ﬁ"“"
= 2= T

Tak kak tdopMyna (1) Bepua mpu n=1, 2, 3 ¥ Tak Kak ecau Bepua dopmyaa (1)
fpH HEKOTOPOM 7, TO OKA3an0Ch, YTO OHA BepHa M LA WHIexca # - 1, T0 B cuay
APHHLANA MaTeMAaTHYEeCKOH WHIYKUHH HCKOMBI o6wuil Uxed Mocrex0BaTeNnHO=
cTh 3azaerca gopmyxnoit (1).

249, Vimeem

ap =4k — 6k* J- 4k — 1.
O6pasyeM pasHOCThb

BA—ay ==k — 4R34 6F® — 4k + 1 == (R — 1)%,

OTKYyZA
=k — (k=1 M
[punasaa B (1) k snauenns 1, 2, 8, ..., n, moayuuM .
a,==1, ]
a=20—1,
aa=-‘3A — 2‘, (2)
a,=n*— (n—1)% ]

CnoxuB NOYTEHHO BCe DaBeHCTBA (2), MOAYYHM
a,+ a3+ as+ .. a,==nt
250, Vimeem
W=(1f1)P=1243.12.143.1.12 317,
B = (24 1) =284-3.20.14-3.2.12 413,
#=(341)2=83.3°.143.3. 12413, ay

(n4-12=n"4-3.n*14-3:n-12} 12

Cnomus mnouneHno Bce toxpectsa (1) ¥ mckmiouus u3 obenx gacrel moayues-
HOIO PABEHCTBA OLMHAKOBEie YMeHHl, HAXOIAUM

(A1) =143 243 .+ n)F3(1 4243+ dn)+n (2)
Ho nockoasky
1+2+3+...+n=-’%—1—),
TO U3 (2) caenyer:
BT3B 4B frvi ) = (1) — (1) —
___(n+,,[(n+,),_,_§2g]___ (+0@rtn _ n@ihentl)

OTKYyla

8n(n4-1)
=

ls+2s_-,_3s+_._+n.___ n(n+1)6(2n+1) .
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251, 3ametum, 410
12=18,

12 4-22=9=(14-2),
12 123 ] 32 =36 == (1 - 24 3)?,
12422343442 =100=(1 4234+ 4
EcrecTsenHo npeanonokurs, UTO
2
18+2=+38+...+n8=(1+2+3+...+n)’=[1(12’—*'—1—’-] . )
Ina n, passoro 1, 2, 3, 4, mbt y6enuanch, uto dopmyna (1) sepua. [lycts )
1,+23+3,+m+k,=[9_(5;_g]” . @
[1pu6asum x o6enm uactam (2) (k4 1) Hmeem

R (k41)?

P24 8 o b (e 1 =T oy gy BRI A2T

Takum o6pasom, gopmyaa (1) Bepua Lra moGOro HarypaibHoro n.
252, [lepsoe pemcHue KasectHo, uro (3azaua 251)

k2 3 = [POEDT M)
Cllef0BaTeNbHO,
o L R

CoenacM neperpyniMpoBKY B leBoit yactu (2):

l>
(15430 5 e 20— 1] (20440 4 6 o) =[O,
(3)
O6o3nayuM HCKOMYIO CYMMy uepes S, Torga (3) nepenuuierca B suue
2
S+28(18+28+38+...+n8)=[—25‘%+—”—] ) “
Yuyurusan (1), nepenuimem (4) Tak:
n(n+4- 1)]’__[ 2n(2n4 1) ]’
S+8 [ 2 = 2 ’
otkyga S=n* 2n4 1 =283 (n4- 1) =n? (2n® — ).
Bropoe pemenne. Hmeem Tomzecrso
2m —1)* == 8m® — 12m* 4- 6m — 1.
Mpunasas m anavemus 1, 2, 3, ..., ‘h, MONYYUM
' P=8.18—12.104-6.1—1,
88=8.28—-12.224-6.2 -1,
5 =8.3*—12.324-6.3—1, 1)

..............

@2r —1)?=8.n*~12.n*46.n- 1.



CxnanbiBan MOYNEHHO BCE pageHcTBA (1), monyuyum
1243450 2 — 1) =812 3224 B ... 4 n?] —
-1 4224y +-6(1 4+ 24 ...+ ) —n=
_on(rn4D7 nnd1)(2n+1) n(n41) -
_8[—2—] - 12. 5 +6. 5 —n==

=2 (n+ 1) —2n(n+1)C2r4+1)+3n(n4-1)—n=
=2t - 4An* 4+ 2n°* — 4n® — 6n® — 2n - 3n? - 8n—n=2n* — n®=n® 2n® — 1).
253. Vimeem
S=8(18 420 43" 4 ...+ n").
Ho Tak kak , .
1'+za+3s+...+ns=ﬂ"—4+—l)- (samaua 251),
TO
S=2n(n41)%

254, Jlerko s3aveTurb, MTO YHCHO CJaraemMblX B 9Tofi CYMMe 2n, HIH n
y t]

pasHoCTeli BHNa
(4k = 1)* — (4k — 3)* = 96&* — 96k |- 26.

[punasan B atolt dopmyne R sHayenua 1, 2, 3, ..., 7, moayuyum
S_=96(1’+22+3’+...+n2)—96(1-]—2+3+...+u)+26n.
Tak xax
142484 pn=0E0 y oy pp_nE DAY

TO

§=296- ”‘”+1)6(2"+‘) _96."(";‘ 1 1 965 =2n (1602 —3),

255, Kimeem

ap

P24 PR
= 4 .

Tak kak

2 2 _k'(k+1)(2k+l)
124224324 = 3 ,

To

1 krRELHEEED B B 1
E 6 =3tz t%

ak=k

lpunasas B stom paseHcrBe R gmaueHus 1, 2, 3, ..., nr, noayuum

12 1 1
“=3t+tz+ts

22 2 1
a2=3+7+6’

¥, 8,1 ¢ (1)
a=%+5+%
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Crnansias nouneHHo Bce n paseHcTs (1), moxyunm

= A (2B i) 5 42434t ) -

Ho rak kak
1+2+3+...+n=”_(”#
"
B3P fnt= ”<"+1)6<2n+1) ’
TO

S, = n(n+ll)8(2n+l) +n(n;{-1)+% is (4n® 4 150 4 17).

256, ﬂpﬂ n=1 umeem a‘=a+_§.([,_a)(]_4il)' ek Kak a-2{-b=

_a+ 3 (0—a) (1 - l) Hanee, AMeem

by = a,+b 2(a+b+b) a-{;Bb.

C 1pyroit cTopoH®,

3h
0+ 50— (14 5] =at 5 go—a="F=.

CaenosareanHo,

bi=a+30-a(1+757),

T. e. NoKasbiBaeMele Qopmyasl BepHsl npu n==1l.
Tenepb MpPERENONOXHM, YTO IOKa3hBaeMhie GOPMYIbl BepHbl NpU n=Ek, T. &,

1
ak=a+—§-(b—a)(l—4—ﬁ), bk=a+'§'(b_a)kl+§___4—k)! (1)
Il IOKaMeM, YTO TOMKA MMET MECTO PaBEHCTBA
2 1 2 1
Gpu=a+5 00— {1—gmr), u=0+50—a) 1 +57m7)-
B cuny ycaosus ak+,-_——1-(ak + 5p) u paseHcts (1) umeem

tru=[1+50-0(1—g)+a+50-0(1+5q)|=

O

=a+3-(b-—a)(l —ﬂL—')'
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Jlanee, wucnoab3ys MOAyUEHHOE BhIpAWEHHE A @y, YCIOBHE bpyq==

—;—é—(akﬂ-i-bk) H npennonoxenue uuaykuuu (1), momyuaem
=5 [e+5 0= (1= gm) + o 45 0—0) (14577 )| =
—_—.%[Qa-{-%(b—a)(l —2——.3—,,+,+l+2,1—4—k)]=
=a+-é—(b-—a) (2+ ifi——,m)=a+%(b-—a) (1+'2_._‘lfk—+l>‘

Takum o6pa3oM, yTBepxIeHue 3alauyd BEpPHO.

257, Tak kak
1 . 1 < 1 1 )__l < 1 -1 >

Anlp 1 Qn4s Apnys —Cp \88py  Qp yCQpyg 2d\apap,  Guiinys /)’
TO IMEeM

1 1 1 1
2,83a, ° a984a, + aya4a; +e AnlpyiBnie

1 1 1 1 1 1 1
Y ( a8, a,a, + as8; 8,0, + a0, a4, + e

[ 1 >__1_< 1 1 )
U 0nny GnyiBnga ) 2d \ayoy Qn1@nis !’

9T0 M Tpe6GoBaloOCh JOKA3aTh.
258, O6o3HauuB uepe3 X HanMeHblUIce M3 MCKOMBIX yucel, 6YAE€M HMCTb,
COrnacHo yCIOBHUIO,
1)+ (42 4 (0=
= 4+n4+ 1)+ x+n+2)° o4 (x4 20)%
Orcona
W=t 1) — (4 )]+x+n42) — (x+2)°] F...
coe F [ F 2n)° — (x J- n)*).
Paamarada pa3sHOCTM KBaIpaToB Ha MHONKHMTEIX H BHIHOCA OGUIHI MHOXHTENb I,
oA yUHM

O=n{2x+nd2+Q@ctnt4) +...+ 2% +n32n)

Bripawenne, sakiouyeHHOe B KBagpaTHBIX CKOOKAax npaBoff YacTH MOCIexHEro
paBeHCTBA, €CTb CYymMMa i uneHOB aphdMETHUeCKOIt nporpeccur. Jra CyMMa paBHa

Crint Q02 |\ pe 4204 1),

Wrak, rMeem kBaipaTHOe ypaBHeHHe
X2 —2n'x —n? (2n 4-1) =0,
pelnB KOTOpoe Haligem
x1=2n*Fn=n2n41), Xg=—n.

CnegosaTeabHO, MCKOMbIE UMCNA COCTAaBAAIOT JBe MOCAEAOBATENLHOCTHS

1) 2rf+tn 2 4+n+1, 2" 4242, ..., 2n* £ 3n,

2) ~n, —n41, —n4-2,..,n
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259, llycrth pasHocThb Mporpeccu# pasHa d # ONMH U3 ee YIeHOB a =m*,
rie m— HaTypanbHoe uucio. Torma wuucao (m-4-d¥=m?4-2md4-d*=
= a4 d (2m + d) aBaseTcA yneHOM MpOrpeccuy, Tak KaKk OHO KMeer BUIL 4 - nd,
rae r-— penoe. Boobuwe unucno (m - kd))=m?3-2kmd 4 k*d® =a4-d (2km-}-k2d)
ABIAETCA WYNEHOM INporpeccuy MNpu MoGom uenom k. Takum o6pasoM, Mbl NOKa-
3aaH, YT0 GeCKOHEUHO MHOrO YIEHOB IPOTPECCHH ABAAIOTCA KBALPAaTAMU HATY-
panbHEIX UYHCEL

260. Tak xak 1074 10""' 4 ...4 1 ecTs cyMMa UIeHOB reOMEeTPHUECKOMH
nporpeccu#, nepauit unes kotopo#t 1, a snamenatens 10, To

nt __
107 4 10”—'+...+1=-10—9-—1—.

C.‘IED.OBaTe.'IbHO, JI€BaA 4YacCTb JOKa3biBae€MOro paseHCTBA IIepeluilerca B BUIE

10741 — | b1 . 102541 +4 . 1ontt + 4— 10m+1 + 2\2
g (107 4 5) 4 1 = : = (7 )
261, Vimeem

3.971 — 1 =3.201 |,

Cro%uB mowenHo 5T A paBeHCTB, MONYunM
2454114 @327~ 1)=8(14+-24224+...4-2) —n=
R
=3 —n=32"—1)~n

- 2—1
1

262, Tak wak n_(n2-1‘—_1__).=_2_ (n*+n), 10

S=%[(13+2’+3”—{—...+n*)+(]+2+3+...+n)]=
1[r(n4+1)Cn4+1)  rn(n4+D]| __
[ T2 T

2o

6

=n(nl-é-l) @n4143)= nn41)(n42) .

6
263, Vmecewm
2=1*+41,
T=2243,
14 = 3% 4 5,
nd2n—-1=nr42n-1).
CnenosaTenbHO,

231734+ FA+2n—N=[14+8+5+...4+ 2n— D]+
+(ls+2s+‘_'+n3)=1+(22”—l)n+n(”+])6(2n+1)=%(2n:+9n+])_
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264, Umeem

Il=@2-1.11 =2.1 -U=2 -1,
2.2A=[241)=1]-2 = (24-1). 2 — 21 =3I -2,
3.31=[B+1)—1]-81 =(341)-31 — 31 =4 -3,

............................

nonl=[nr4+NN—1]-nl=@rF+1)nl—n=@nIJ 1Y —n

CknagsiBast 9TH n PaBEHCTB, MOAyYaeM

S=n+-1,
yro ¥ Tpe6oBanOCH JOKA3aTh.
265, Vimeem
S=4(12 422 4 ... 4 n?).
Ho raxk kak

B4, pp=2CF 125(2n+1) ’

TO

st @nt
= 2 ,

4T0 H Tpe6oBaNOCh JNOKa3arh.
266, Nepeoe pemenne L HMmeem

P=4.1 —4.14-1,
32=4.28 —4.2.4-1,

CI0%NB MOYIEHHO STH N PaBEHCTB, MOAYYHM
S=1 43 ...+ Crn—1)2=4(12F2F...4n)—4(1F+2F...Fn)Fn

Ho rak xax

P42 g =B DCE]D

TO

S=4. n(n-{—lé(?n-{-]) _4'n(n;—l)+n= n(4n;—]) .

Bropoe pemenue Tak Kax

1942 n— 1 oy =2EE DR D)
a B cuay 3agauu 265
2’+4’+---+(2n)’=2"("+]3)(2"-5-1)’

TO

] 2 ] - a_n@nt+D@nt-1) _2n(n4+1)(2rn4-1)
1P3-3 4.+ @2n—1) = - 3 3 =

_ndni—-1
=,

470 U TpeGoBanoCh JAOKA3aTh,
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267. Umeem
L2 =10 118,

3.20==20 - 29,

4.39=3 1.3,

(n+1)n®=n®J-n%,

CkJAanbiBas MOUNEHHO 9TH n PaBEHCTB, NMOTyJaeM,

S=(1" 32 40. 0+ B2 1. & nt).

Ho tak Kak 1*+2=+...+nﬂ="("—+lé(2"_+1_)(aanaqa 250), a 19420+ ...
...+n“=["—§%l)_r (3azaua 251), 10

S = nin4+1)@n41) +n’(n+l)’__n(n+l)(n

- 1.2.3 4 - 1

£29@ntl)

4

268. Mmeem
2.3=1243.124-2.1,

1 =
2.83:4=2'4-3.211-.2.2,
n(nd1)(nFD=r'+3.70 121
CHO)KHB MOYNeHHO BCE 3TH n PABEHCTB, MOAYUYHM
1.2.34-2:344 a4 n(n4 ) (n+2)=0124-24...+n% -
+3(P+2 4.4 n)t2(1 424 n)

Ho rtak kak s )
18+28+---+ﬂ’=_n (n;l-l) ,
ls+2s+-l-+ns=n(n+~]%(2n+])’

TO

_n(rt1e n(nt+1(@2n+1) n(nd1)

S= 1 + 3. S 32 A0

RIEDIEDIELY

S

269, Nycte f(n)=apapys +ss Cuypy T0rHa f(n—1)=a, 18, oo Op g
Vimeem
F()—F(n—1)=ap0ny1 v+s QGnin— Cn_s8p +o Bpip 1=
=0nlpyy ooe Buypoy (Bngp — Qo) = (kR + 1) dapaniq ooo nppge

Taxum o6pasoMm, pasHocTs f(n) —f(n—1) ectb (n- 1)-t unes aesoit yacth
JI0Ka3bHBAEMOr0 PABEHCTBA, YMHOXeHHH Ha (kR - 1) d. CienoBareabHo,

S= 00y wve ap i+ ) = O1+ U @ —F D]+
ot U0 = £ o= Dl Gy = 2o e na+ LT

n@nat o= Quip — Qo1 +00 Qp

TEY] .

a
= Qga1 see ak_1 +
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270, Jlerko saMeTHTb, 4TO

1 __ 1 1
R(k+1) " kB rF1°
Ipunasas k B 1ol dopmyne 3nayenus 1, 2, ..oy 1, MOAYUUM
11 1
T.2— 1 2°
! _1_ 1
5.3 2 3¢
L1 1 ¢ ()
3473 4
1 1
nin+1)" n n4l

+  CkaagbiBag MowaeHHo paBeHcTsa (1), moayyaem

Y10 U Tpe6oBANOCh IOKA3aTh.
271, Bsenem oGoaHauenne

f(my=—

n@nit +ov Qpipes |
Torpa
1 1

f(1)=a1a, e Qpyg *

n+1)=
fnt1) Qpi18nyn +or Anipt’
Nveem

1 1
_ )= —_ —
fimy=fn+1) nlpyy +v- Anyp-g Ani18pig - Quypy
Qnyp_y — Qn _ (k—=1)d

= L]
Qplp.y eee Qpipy a,,a,,+1 vee Qpip

Taxum obpasom, pasnocts f(n) —f(n-J-1) asngeTca noclienHuM YieHOM
paccmMaTpuUBaeMoit CyMMBbl, yMHOMeHHBM Ha (kR — 1) d. CaeldosareinHo,

S= (—k—__l—lﬁ {FOH -+ U@ —F@I+ e+ f () —Fln+ DI} =
1
=&=n4d rFo—Ffm+4nL
Hrak, , :

1 1 . — -+ -+ +R— )
S_
(k ) d (a ay .. ak 1 an 1an g o an k-1

HFO U TpCGOBaJIOCb JIOKa3aTh,
3ametum, yto npu a, =1, d=1, k==2 3ajaya CBOLMTCA K MNpeAbAyues
sajgauve.
272, Himeem
3 —1_ 3 1
T =S g
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[puyasas £ B 31T0M paBencrse 3HaueHua 1, 2, 3, ... , n, NMOIyUaeM

2= g =31,
8 _8¥—-1_g4_1
3 3 3’
26 3 —1 1 : 4]
F="3 %@
" __
33n—1l"’3—3n1—|

CuoxuB noyneHno pasencrsa (1), moayuHm
1 1 1
S=3n ‘—(l +—3—+§F+“'+3n_—l)‘

BoipawxeHue, 3axmouenHoe B CckO6Kax, ecTb CyMMa 2 4TeHOB reOMeTPHYecKOH

. 1
nporpeccuy, MepBhii uled KOTOpOf paBeH 1, a 3HaMenaredb CCTh -3—.noarozuy

3?1 3@n-—1)+1

S=3n'—2,3n—|= 2. 3n-1 .
273. Vimeenm .
B i o WPV
5 =2 +§$'
Hoacrasasn B sToM paBcHcTBe BMecTO k 3HaueHus 1, 2, 3, ..., n, Moayuaeu
3 1
7=l +3
9 1
7=2 +7.
33 1 ¢ M
7= tw
22n—1 l _ l
2”+ 2!1 1 +

Croxus mounedqHo pasencrsa (1), nHaxoaum
- 1 1 1 1
s=0+2+44 2+ (3 p g+t
Tak xak BbIpamenHs, 3aKAl0OyeHHble B CKOOKaX, NMpenCcTaBIAlOT cOGOH CynMat reo-

MeTPHYECKUX [IPOI peccuit, TO
1

on 1 1 TR 9w _ |
S=g—tg - —T7=""
-3

yTo ¥ Tpe60BaTOCH NOKA3arh.

274, Vimeem
n 2fl+l

2

= n
—2+2.
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[punaBas n B 9TOM paBeHCTBE 3Havenus 1, 2, 8, ..., n, noxyyaeM

5__ 1
72t
5=144,
19 3
T=7+8 M
18 =2 4 16,
PR
n+22” ___g_+2n

CnoxuB 1noynesHo paseHcrBa (1), HaxoZum
s=<%+1+%4nw+%)+@+4+8+~ﬂﬂﬂ

Tak xax BbIpaeHue, Crosulee B NepBofl cKoOKe, ecTh CyMMa YIeHOB apud-
MeTHYecKofl Tiporpeccis, a BO BTOPOIl — reoMeTpHYeCcKoll nporpeccuy, 10

1 n
s_2t7
—T 2

uTO M TPeBOBANOCH HOKa3aTh.
275. 3ameTum, uTO
B4re+l o 1

k(1) —7—k+1+h

lpunasas £ B 9TOM paseHcTBe aHaueHusa 1, 2, 3, ..., n, noayyaem

22 ~1_n@r4-1)4-8(2"-1)
nt+2-5_T= ) ’

3 1 1
Tz=1— 7 *+*
13 1 1
737" 3 T2
: )
Bomd= k4o
mgnttl 1
n{nd+1) ~ n n+1+n'

Crnoxus nouneHHo paseHcTBO (1), noayuum

S=1— 1 nind4+1) _n(r*+2243)

276, Mmeenm n_‘*-l:- 2 1_ 12(n+1) '
Tz=!TT—7
S
LI ®
ﬂ;-(l;:_—ll-)l l";:l—n-;-l
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Crowus noysenno paseHctsa (1), HodyyuM

S=n41— _1*_1 nfzn_:-IZ)-
277, Viveen 5 : :
T?=2+71"7%"
13 1 1
23~ 2t7 3
25 1 1
E LTSl R o
2 4241, 1 1
n{nd1) —2+7z——n+l'
CaokuB BCe 9TH HEPaBEHCTB2 MOWNEHHO, MONYYHM
- 1 _n@nt3
S=24l—rmy=""F1
278. 3aMeruM, yro . :
K 2 7
CE=—DCEFD (1 +2k 2k+1)'

lNpunasaa k B 9ToM pasencrse sHayeHHa 1, 2, 3, .\,

n, monyyaeM

1 i)
12 1 P) 2
T 3=T<1+ T — 3/
1 1)
2t 1 ) 2
'.—5=T<1+ T T )
1 1 ; M
3t 1 3 7
'5-7=T(1+ B T)'
1 1
n? _ 1 (1 9 2
oD@ FD - T\ TEm=T w1/ |
CloxHuB NOuNeHHO paBeHCTBa (1), HaxOLHM
1
1 1 7 ni{n-1)
S“T(”+2'2n+1) erE
279. Tak kak
n—1__ 1 __1___
T (a=11 a?
T0
1 2 n—1_
sttt =
A LN T
=’( _‘ET)"‘(‘?T ‘3“)"‘""" n—l)l A =1

uro ¥ tpeboBanoch AOKa3arh,
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280, Vimeem oueBHIHOE DaBeHCTBO
2r+1 11
BFEL B &+

Tlpunasas snech k sHaveHua 1, 2, ..., n, noayvaeM z pasexcrs. Cl0XHB mONY=
yeHHblE P2aBEHCTBE, HAXOIUM

L, 1 l ‘
S=1—-§?+—2-2‘—-—3—2-+§—2-+ cee +F_(n+l)s=1—(n+1)2'

yT0 ¥ TpeGoBaNnoch HOKa3aTh.
281, I'lepsoe pemeHne Vimeem

1
"fz+§—1‘+---+——zn_1—ﬂ—

1 1 1 1
=ltghg gt by <7+z+€+"'+,2—n)=‘
=‘+7+§+z+---fﬂ'_—l+2—,z—‘—7—?—---——=

1 1
—n+l+n+2+n+3+"'+2n—T+271'
Bropoe pemenune (MeronoM Maremaruyeckoft uumyknuy). Ilpy n=1

L
T+1*

neBad 4acTh JOKa3LBaeMOro paBeHCTB2 paBHa 1| — -, @ npasad paBHA

Tak xax
1 1

1________

141

TO0 npu n=1 DokasniBaeMoe TOXIECTBO BEPHO
Temeps IpejpnoNoOxUM, YTO NPH n ==k HOKa3sBaEMOe paneHcho Bepﬂo T. €

1,11 11
“2"*"3‘—‘7{'*‘"'+§k‘——1_”_k+1+k+z+ g

Jlokaxem, 4TO TOra CHpaBeiiWBO W PaBEHCIBO

1 1 ] 1 1 -1
N B S M k+2+ %y

B camov mere,

11 1 1 1 1 1
-zt tEorm) T wrs

BT

R I 1

=zritErzt- +2k)+2k+1 o
1 ! j 1

=rrat T +2k+1+<k+1 2k+2)

1
'=k+2'+ +ﬁ+2k+1+2k+_2'

Takum oO6pasom, B CHAY IPHHIHKIA MareMarHueCKoil HHAYKNMH moAlexauee
JIOKa3aTe€nnCIBY TOXNECTBO BEPHO XA BCeX HaTYpadbHbIX /.
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282, Vimeem

sin a 4 sin (a -+ B) 4 sin (@ + 28) 4~ ... + sin (2 nf) =

-1 [2sinasin%+2sin(a+ﬁ)sin %+2sin(a+2ﬁ)sin%+

ZSm% )
vo. 42 sin (a 4~ nd) sini] 251;11 ﬁ {[cos<a—--g—>—-cos(a+%> 4

ofe f)=onfes £

o +[cos< )—cos(a—}——i@)]}
at n (ﬂ+1)3.
SRR
283. VIMC(?M

§ = con x4 €05 (x4 ) - 08 (2 + %) + 08 (- F) .. 005 o - n) =
— sin <%+a>+ sin [(\%—}—a)—{— (3]+... 1-sin [(;44) + n,’i]_
3ameHuM B GopMyae 3axaud 282 a cymmoin (%—}—a):
sin( +a +_113_> (n—}—l)ﬁ cos<a+',zT‘3> sin

S — —
sin & sin E
2

g
2

(at+ D)8
D)

284. Vimcem
S =|cosa -+ cos2a }-cos3a +4- ... 4 cos(n— 1)} cosnal 4+
—+ [cos2a 4~ cos 3a - ... 4-cos(n — 1) a - cos na] 4
+ [cos 3a 4 ... J-cos(n— l)ya-}-cosna] 4 ...+ [cos (7 — 1) a 4 cos na] 4 cos na.

Coraacro ¢opmyse sazauu 283 umcem

cos(n_*;l)msin'-z?iil cos(ntg)asin (n—él)a cos(g—n:Q—l)—asm
S= ~ x + ~ x + . +——a—+
sin 5 S‘ll’l§ sm7
cos na sin w  sin @t Do sin = sin - )% @ntla — sin 3@
2 2 2 2 2
4 — = p + - +
in = 2 sin + 2 sin =
sin 5 5
sin(Zn—;—l)a_st_a sm(?n—é—l)a_sm (2n; 1)a
+ — 4o — =
2sm? 2sm7

=25ir11_; [nsin(2ﬂ_‘2—1)a (sm—-+81n—+81n§.-+ -I—sm( 21):1)].
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Cornacro popMyne 3anaun 282 umeeM
ne
sin®

Loa . 3ax . 5a L @Qn—De_ 2
sm—2-+s1n—2-+sm—2-+...+sm 5 —si 2
- =

TO9TOMY

C@rdDa o gna
nsm——2—s1n2 sim 0]

2 sin = sin —
__n[cos na — cos (n+1Dal—1-4cosne

. a
4 sin® —

2

S=(n+1)cosna—ncos(n+l)a—1

.gi
4sm2

285, Umeem

. W 1 3n 3n 5m
Asmz?l-—..=—2-<cos2 — €08 5~ )+2(cos§—-—coszn)+

'..+712_(cos(2n—3)11: J2n—1 ) 1 (c052n (2n—1)n)=

2n 2n 2n
=sin P =D _gn(Z ) mcos &
=S in  O\T T )T %
Taxum o6pason,
Asin o ==cos —
2 2n’
OTHYAA
w -
A=ctg T

286. [lepBoe pewe H ue. llpn k=2 yreepxkicHuc 3ajlaui BepHO, TaK
Kak sin e =sin ? sin a cosec 7 . Tenepb npeanomsoxmum, 4TO PaBCHCTBO, MOLIe-
Wamee AOKA3aTeAbCTBY, BepHO NAa Bcex 3Haueuuft k<<l Toraa

-1

S= 2 sinma-}-sinla:sinl;lasin—é-ac05cc%+sinla=

m=l

= sin
2

. a . r
asm—i—acosec?—{—Zsm?acos?a_

sin = a
= ? -(sinl—;—]a+251n —l—acos—é-a)=

Sil’l—i'a 2

{
== s§in - @ cosec vl (sm

5 a+sm +1a—sin1_la)=

2

.| 1.
== §in 5 a COseC - a i —;

laxumM 06pasoM, B CHAy npUHUKNZ MaTeMaTHYeCKoll HMHIAYKUKH yTBepijeHue
8agayy BEePHO IAA BCeX HaTypaabHLX k=

-1
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Bropoe pemenue. Hwueem

2 sin a sin -+ 2 sin 2a sin 5 + 2 sin 3a sln;-l-... + 2sin (k —1)a sin =
S =

2=
2 sin
a 3a 3« ~ 5a (2k — 3)a 2k—1)a
_cos7—c057+cos7—cos—2—+... - cos 5 ~ Cos 5 _
2sin-g—
cos 2 cos(Zk-— Ia . ’Esin (kB—1)a
T Ty ST ke (B—1)a a
= — = — =sm-§—sm—2—coec~2
2sm-2— sm7
287, Tak Kak
cos*a=711-(cos3a+3cou),
TO
< < 1.3
Z kcos’k—:= Z k(%cosk%-i—z-cosk;“):
k=1 k=l R
3 X “ 3
¥
=T lkCOSkT +TZkCOSk_n.
k= k=1
B cuay sanaun 284 nMmeem
3 (n—}-l)cosn—-—nms(n—l—l)-———l
Z kcosa T=2 . -+
4
k=1 4sin® ~
1 (n-{—l)cosn?’;—ncos(n-{-])%—‘—l
+z—. I ==
4 sin® —
2n
n 3 1
= 7+ 1: + 3n
8 sm“i;l 8 sin® 5”
410 U Tpe6oBaIoCh IOKa3aTh.
288, Hanuumtem pAx oueBHIHHX PaBEHCTR:
© sin‘a ==sin? a 411 sin® 2a,
1 ind 2 1 gn®o 1 in® 0f
4—18111 a=zsm o —4—,sm a,

11,- sint 2% = ‘—11? sin® 2%¢ -—Z]T sin® 2%q,

41,, sint 2%q == l sin? 28a — Zl—- sin? 2ntia,
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Caoxup 3Td n -4 1 paseHcTs, moayuus

S=sil'l”a—4"_H sin® 28t 4
yTOo M 'rpe6osanoc:> IOKa3aTh.
289, Vmeem ( )
_sin(y—x sin r
By =¥ = v cos y ~ cosxcosy’
to 7 — 1o 3= sin r
82—18Y= osycosz *
sinr
gu— 1= T
tgp —1t u-——_ﬂ_
g B = s vcesu "

Cnoxus NOYNEHHO BCE 3TH paBencrea, NOIyuyHMm

tgv—tgx.—:-sinr( LE— _|_,,,+_1_)

cosxCcosy ' cosycosz cosucosv/?
OTKyfa HaxouuM

L Fot —lgv—1gx

COSs X Cos ¥ cosy cos 2 Cos i Cos v smnr

290, Mimeem oyepHIHBIE DaBEHCTBA:

=clge ~ ctg 2q,

sin 2a
!
sin 4 = cig 2e — ctg 4a, (l)
— -1, —
oy = 18 27~1g — ctg 2%a, J

Cnoxus noynesno paseHcTsa (1), noayuum

___.1 n
sin2a+sm4a+ +sm2”a =cige — cig 2%,

HO -
L oonh _on
in ————————n
_sin@r—1ya SN TomR
ctga —cig 2Ma= sina sin 2%« ~ . on =
smasmmn
. 2r
sin (v —gmr—y7)
- , 21 T sine’
smasm%l—_l-n

Y10 ¥ Tpe6oBaNOCh AOKA3aTh.
291, Ilockoapky paccMaTpuBaeMad cyMma oGpaumaerca B Hyap npu x =0
H NpH X ==X, (X, 7% k7), TO KMeeM JBa PaBEHCTBa:

a;cos ¢y + ay cos 2g ... +'a, COS 2y =0 (¢))
@, €08 (25 -+ X1) 1 a3 €08 (2a -} X4) F o0 - a5 €08 (25 + x,) = 0.
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Bropoe paBeHCTBO MOXHO NMpencTaBATL B BHAE
(a, cos @, 4-a, cos ag ... 4 @, Cos a,) COS Xy —
— (@, sin a; }- @, sinag ... - a, sin a,) sin x, = 0.
Yunteias pasencrso (1) M mepasencrso sin x; £ 0 (Tak Kak x, £ km), HMeeM
a, sin ay 4= @, sin ag ... 4- a5 smn a, =0, 2)
Ilycth temeps x — npoussodbHoe yucno. Mmeem
a, cos (a; + x) -+ a, cos (ag 4 x) ... - ap cos (ay + x) =
=(a, cos a; -}- @; cos ay -}-... 4 @ COS @) COS X -
4+ (a, sin a, + @, sin ag 4~ ... 4 g, sin a,) sin x =0,

TaK KaK MMEoT mecTo paseHcTsa (1) m (2).
292. Uneen
tga,—tga,

tg(az_a‘)zl—}—tgaltga,,‘

Ho tak xak no ycnosuio a3 — @, =a, 10

tga, —tga,

t =
ga 14-tga,tgay’
OTKYIa noJyuvacn
tga, —tga,
iga, tgagg—=2>——5 - __ |,
84,18 dg tga 1
AHazornuHo HaxonHM
tga; —tga
tg g, tga,:g_ﬁ'tga_’ -1,
toa, 1o a — tg"_ﬂﬂ:_tﬂ —~1.
& “n ity bt Ig a
CroXuB NMovieHHO NOCAEIHHE 7 PaBenCTB, 110.Jy4YUM
S— t€any—1ga n— §in (Gnyy — @)
- tga COS @y COS dpyyy 1 @ '

uT0 U TpeboBanoch JOKa3aTb.
293. Jlerko 3aMeTHTb, YTO HMEET MECTO TOWICCTBO

2ctg2p —ctgo=—1gq.

x x x
Ecau B 9TOM TOXIECTBE 3aMCHUTH MOCHEJOBRTENBHO ¢ HA X, 5y 7ats 5ay TO

HOTYyUYUM Clegyiowmne paBeHCTBa:
2ctg2x —ctg x = —tg X,
X X
2ctgx — cigy=—18 35,
X X X
2 ctgi—ctgz _——th,
x x X
2ctg2—n_—l—ctg .,)‘—"'-‘—"—tgz—n,
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#an 2cig2x —  clgx = —1tg x,
ctgx—%ctg—;—=—%tg—;-.
%ctg%——}-ctg%:—%—tg-{—, * 0))
s O g — s 5=~ g
Cnoxus noyneHdo n--1 paeeucts (1), nonyyum

I . x 1 1 x 1 X
OTKYAd tgx-}-?tgi—}—jtg%+...+2—ntg2—n=§ﬁctg2—"—2ctg2x.

§ 9. YpanHenus ¥ cHcCTeMbl ypaeHeHufi

204, MNe peoe pcueHHE. Tak Kak KODHH NaHHOIO YpaBHeHHA panuo-
HaIbHB, TO p— — g — rounni#t kBanpar. Ilyctb p==2n — uerHoe uucdo, TOrAa

‘/-——q—uenue yucaa;, CAeloBarelbHO, B 9TOM Chyuae KODHH
)paBHemm — peapte uncya. [lycrs rteneph p=2n — 1 — HeyeTHoe uyHCHNO, 2
=2m — yeTHOe uydCnO; TOTHA p; — g ecrb gpo6b BHIZ %, rae k —
HeueTHoe uucno. CaexoBarelbHO, — % + % H — % — g CyTb neavie
uncna. Hakowen, nyers p=2n+1, a g=2m-1. B oroMm cryuae
_p:__ g= (2n 4 1 : A@n 4 1) , [Ie 4Yncaurens — HEYeTHoe YHUCHo, a no-

: 7 %41
TOMY paunoHalpHOe (MO YCAOBHIO) HHCAO G —q=—5—; cacuosa

2
2n;-1+2kj—1 —ndhn o= n+1_2k+1=
=-—n—Fk—1—ucasle ujicia, ecau OHH cyumecTryior. Urak, npu BCEX BO3-
MOMHBIX 11e]blX 3HaUCHHAX p H ¢ YTBepKAeHHe 3alay BepHO.

TCILHO, X = —

Bropoe pemenue. Ilycts x, u x, — xopun ypasHenus. Torna x, =.-xi,
1

q m
Caenosarenbsio, X + ¥ =P MNpennotoxuM, uto X = ~ — Hecokparumas

Apo6b; Torna nmeeM + q ==—p. [IpaBas vacTs nocaeiHero paseHCTBa — nea0e
HiCA0, a NeBag — cy\ma upo6en C B3aUMHO NMPOCTHIMH 3HAMEHAaTeNAMH, 2 NOTOMY
m r
OHa He ecThb Ieloe yucao. Takum 06pa3oM, x,;&; Takwe x,;é? , H, 3HayuT,
yTBEpXJNEHHe 3amayH BepHO.
m
Tperne pemeHHe. [lyctb xy = i pauxoHanbHbIfi KOpEHb YpPaBHEHHA,
Ille m — nenoe, n — HarypaasHoe u (m, n) = 1. 1o osHavaer, yTO

m? m
w+p —+q=0
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Ymuoxus na n, gonyguM
m3
—_——= —— DI —~ o
" pm — nq

Cnpasa croutr gemoe uYaAclo, a TakK Kak (m, n)=1, To n He MOXeT OWTE
Goabile exuHHub. VTaK, n==1, 7. €. x;==m €CTb LeNOe YHCINO, Xy==—p — X,
TaKXe ecThb nefoe yuciIo.
295. Brayase ynpoCTHM H3BECTHBIA KODeHb ypaBHeHHs. Vmeem
3 z % )2
Vi+Vs 03+VOE-VY)

ITycrs ypaeHenue umeer Bum x2 -4~ px 4-q==0. Toraa
Xgz=—p—x =—p4- 4~V 15

X1

Hanee,
g=x1 % =(—4+ VY1) (—p+4~V1B) =@ —p) VI5+4(p—4) — 15
T. e
g—4(p—H+15=8-pVI5 (1
A TaKk KaK p ¥ ¢ pPauMOHalbHEL, TO PalMOH2ILHO H yHcIo ¢ —4 (p —4) 4 15

nosroMy # (8 —p) ¥ 15 — pauuoHalbHOe 4uCIO, 2 3TO O3HaYaer, 410 8§ —p =0,
T. €. p==8. forna u3 (1) noayuvaem q=1.
Taxum 06pa3som, HCKOMOe ypaBHEHHE eCTh .

x*4-8x4-1=0.

296, Myctb x, — o6mHil kopenb naHHwX ypasHennH. Torpa x% — x4 a=0,
x} —axy,-41=0. CnenoparenvHo, U (x§ — x4 a) — (x3 — ax,+ 1)=0, nau
X, (1 —a@)=— (1 —a).

[TocrenHee paBeHCTBO BLINONHaeTcA nuGO Npu a==1, 6o npu x,=— I,
NongcrapuMm x,=—1 B no6oe M3 IaHHLIX YpaBHeuHit, HANPHMepP BO BTOPOE:
(—1)2 — (—1)4-a=0, orkyza a==—2.

Takum oGpasoM, naHHbie ypaBHEHHs MOTYT HMeTb OOWMH KOpeHb JNHIUb IPH
a=1 unu npH a= — 2. IIposepka NoKassiBacT, YTO NPH 9THUX 3HaYEHHAX @ OHH
He#ACTBHTENBHO ¥MeT OOWHA KOpeHs.

297, CHauana HaxonuM 3HayeHue a. VI3 nmauHbix yparnenuft, nmelomux oGuiufi
KOpeHb a, CIeAYyIOT PaBEHCIBa

4patg=0 n o+paiq =0
Boiuuras mousensHo BTOpoe PaBeHCTBO H3 NepBOro, NOXYYHM
@—p)ad(g—q)=0
Tak kak x; £ X TO p — p; 70, 2 nosromy

e=21—14 .
O — O1=
B cuny ¢opmyn Buera umeem

X ta=—p x3ta=—p,.
CnowuB oTH ABa paBeHCTBaZ, NONYyYHM

X1t Xy =—(p+p1) — 2.

X2 =q, X2 = 4.

Nanee,

TepeMHOWHUB NocuiefHHe JBA pPaBEHCTBA M NOJeNHB o6e YacTH NOIYYSHHOro
paBeHcTBa Ha o (ecam a % 0), HaxoauM
993
XX =" 5
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CrnenoBare/bHO, KOshdHUUEHTH HCKOMOro ypaBHeHHA CYThb

— 9: (p —py)*
— it x)=p+pm +2Z‘_pli H x,x2=qT;‘—p_—q)sl—-.
Ecan a=0, T0 x;=—p, X;=—p,, a NOTOMY (B 9TOM Ciyuae)

—mtx)=p+p B X Xy=pp;
Urak, ecin a£0, 10 nckoMoe ypaBHeHHE ecTb
2
ookl G <o
a ecin a==0, TO HCKOMOe ypABHEHUEe eCTb
x4 (p+p1) X+ pp: =0.
298, Ilycts « — oGwuit kopeHb KaHHBX ypaBHennit. Torza umee
(1 —24)a® —6aa —1=0,
{ ao® —a41=0.

CxnagmBan 9TH paBeHCTBA, HaXOXUM

(1—a)a* — (6a41)a=0. m
Ho Tak kKak a==0 He yIOBIeTBOpaeT IAaHHWM ypaBHeHusam, To M3 (1) cmenyer,
41O )
(1—a)ya=6a-1.

MNoacranosko#t a==1 B mauuble ypaBHeHUn YyGexgaeMca, yTo MPH ITOM 3HaYe-
HUM @ ypaBHEHMA HE MMeT OOIWUX KOopHel, T. e. a £ 1, a notomy

= 6a -1 .
l—a
MNoxcraBaas 3to 3uayeHue a B mepBoe M3 XaHHLIX ypaBHeHHH, nocie npeoGpaso-
BaHM} NoNyuyaeM ’
36a® 4 194% — 6a =0,
OTKyRa
3
a,=0, o= gy BT T L

Ilposepka noka3siBaeT, 4TO NpPHM KaXIOM W3 STHX 3HaueHui} ¢ JaHHHe ypaBHe-
HUA TelCTBUTENLHO MMeoT obwuit KopeHs.
299, TNockonbKY KODHH nepBOro ypaBHEHMA geffCTBMTENbHH, TO

P —4g=0.

Haa toro yroGbl KOpHM BTOPOrO YypaBHeHMs OBUIH TelCTBUTeNbHH, Heo6XOXHMO
M JTOCTATOYHO, YTOObI MMENO MEeCTO HepaBeHCTBO

a1V pr—ag(a—1Y =0 )
( + 2 P — 4(11 2] =
a—i)sp’+4p2——4q a———l-y>0
a a == \y
1 H
@' —10) (e =5 ) + 4 =0. @
Tax xax p® —49=0, 10 HepaBeHCTBO (2) BepHO, 3 BMeCTe C HHUM BEpHO

n Hepaseucrso (1), uTo » Tpe6oBaNOCh AOKA3arh,
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300. Vimeem ~(x; — x3)° = (%, 4 x5)* — 4x,x;. Manee, B cury reopemu

Buera nonyyaem
4 (5& -}- 3)* _ 4 (5k* 4- 6k 4- 1) __ 16
25 5 25
T. 8.3833H06Tb KOpHe# TaMHOro ypaBHEHHA He 3aBHCHUT OT K.
1. ITpexnonoxum, uro a=~ 0. Torza umeem

—bx Vb —da(c+ )

X = .
ir 8 2a

(%1~ x9)* =

B cuny Hamtero npegmoaowenna MOTYT OmITh aBa ciyyag: ¢ >0 n a << 0. Pac-
CMOTPHM HMX OTZedBHO.
cm a >0, o BulfepeM Takoe 3HayeHHe A, uTOOH BHINOKHAZOCH HEPABCH-
b2
CTBO 7\>—E—c. lMpu orom ycaosuu noaywaem 6% —4da(c-1)<<0, 1. e. 8
9TOM Clyuyae HCCIeiyeMOe ypaBHeHMe He MMeeT [efiCTBMTeJbHBIX KOpHeH,
[Tycte teneps a << 0. Toraa, BuGpaB A > — ¢, MOJYUHW, YTO 3HAaK yuCna g
MPOTHBONOAOKEH 3HAKy CBOOOIHOrO 4aeHa A---¢, TaK YTO OAMH KOpPCHBL Ypae-
HEHHMA TOAONKWUTCAEH, a JPyro#t — OTpUUATeAeH, YIO TaKKe INPOTHBOPCYMT

YCIOBHIO.
¢ -k
Urak, a=0. Tlpy 2 =0 umeem x= — 'L_ — HCHCTBHTCABHOC MOMOXK!U-

TeasHoe yucwo, ecan b << 0, ¢ =0,
302. Tlycrs «, B— mapa yucen, yIOBAETROPAMIIMX XaHHOM CHCTeme; TOrxa
HUMeeM 1Ba PaBeHCTRA:

o =0, o B o — i — 2= 0,

HiHn
[(@" -+ 8) — alf = " -+ 2, 0
(6" 4 B = ff - o 25 @

Packpulsas B aceodt vyactw pasencTsa (l) KBagpaTHbie CKOGKM M BbIYMTaR H3
Hero paBeHCIBO (2), mMoayuyuMm

o' — 2a (e + ) = — b7,

2 s @450
gLt

Mockoasky no ycaosuio ¢ M b — feikcTBuTeapHble uyucna (a3£0), 10 yTRep-
WICHHE 331au¥ BEPHO.

303, BHayane nokameM Heo6X0ZMMOCTb ycaoBHA. flycTe mi — kopeus xaH-
HOTO ypaBHCHMA. Torga HMeem

a (mi)? 4- b (ml)? J-c (mi) - d =0,
— am¥ — bm® - cmi -}-d =0,
(d — bm?) - (cm — am®) 1= 0.

Tak KaK KOMINEKCHOe 4YHMCIO PaBHO HYMO AMME TOrxa, Korma JeflCTBH-
TelbHad H MHHMas YacTH PaBHBl HYNIO, TO MMEEM

d—bm?=0, cm —am®=0.

OTKyaa

Han

HIU

IMockonsky m=#0, To u3 BTOPOro paBeHCTRAa cXenyer, 4ro ¢ — am®=70. Urax,
uMeemd = bm?®, am® = c. [lepemuOXan 9TM pareHCTB3, Haxolum adm?® = bcm?,
orkyna ad =bc, [Janee, u3 pasenerBa ¢—am?’=0, ui wu3 pasencrsa
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" ac — a®m*=0 crexyer, 4ro ac> 0. TaxuMm o6pazoM, HeoGXOXMMOCTD yCIOBHH
ad =be ¥ ac > 0 nokasaHa.
Temepb HOKaWeM JOCTaTOYHOCTL 9TUX ycnosuft. Ilycrs ad =bc u ac > 0.
YuMHOKNB o0e 4acTH IaHHOIO ypaBHeHWs Ha a (@ 3£ 0), noayunm
- a*x® J- abx? - acx 4- ad =0,

nau

ax (ax® - ¢) - abx® - ad =0.
3aMeHHB B mocnexHeM paBeHCTBe ad Ha B¢, moayunM

ax (ax? 4-¢) - abx* J-bc =0,

(ax? -¢) (ex +8)=0.

Ypasucnne ax-4-5=0 nmeer ge#cTBUTEABHHI! KopeHb. Kopuy ypasHenns

Wi

c
ax? 4- ¢ =0 1 PaBHOCHIBLHOTO eMy YypaBHeHUs x’=—7—lmcro MHHUMbLE,

c
OTAMUHbIE OT HyAR ¥WCAA MHWH NPH — >0, e npr ac>0. Urak, mp x0-

Ka3ady M NOCTaTOYHOCTh yCaosu# ad ==bc u ac > 0.
304. Tlycrb Xy, Xy, X3 — KODHM JaHHOTO YpaBHEHHA; TOrZa Ha OCHOBAHIH
¢Gopuyn Brera nmeeM .
X Xg -} X, %5 - X263 =0, (1)

X3 XeX3 =6 >0, (2)

Ecay npeamonoxuTs, YTO BCE TPH KOPHA JeMCTRHMTEIBHLI, TO U3 paBeHcTBA (2)
cnegoBano Obl, YTO XOTA Ol OOMH KODPEHb MoAOWHTescH. Ecau 6bl 11py 9TOM
NOXOMHUTENbHBIMY OKAa3aaHCh [BA KOPHA, TO H3 paseHCTa (2) Ciaerosaqo Ob,
4TO M TPeTUil KODEHb NONOMHTEReH, a 3TO NPOTHBOPEYHT pameHctBy (1).

Takum o6pasoM, eca¥ Bce TPH KOPHA JefICTBUTENbHM, TO YTBePMAEHIE
33XauH¥ BCPHO.

[Iycts Temepb X; = m - ni — KOMILICKCHBI! KOpeHb YypaBHEHMA; TOraa, Kak
H3BECTHO, YPaBHCHHE MMCCT KOPeHb, CONPAMEHHBIH X;, @ HMCHHO X3 =t — ni.
fockoabky B oTOM cayvae Xy xg=(m - ni) (m — ni)=m* 4 n*>0, 10 M3 pa-

BEHCTBA (2) noiyyaem x; = T x > 0. Tak 410 M B 3TOM Cayuae yTRepMJeHue

1Xs

3azayd BEpHO. DTHMM M 3aBepLUAETCA JO0KA3aTeILCTBO BCPHOCTH YTBEPWACHUA
3azayH.

305. M3 Bcex npocTHX vyuced nMub YHcao 2 yersoe. [lpy n=2 paunoe

yPaBHeHHE HMEET BHI
x4 x4-2=0.

DT0 ypaBHeHMe he MMeeT XEHCTBHTeABHBIX KOpHe#i, a N03aToMy U pauHoHANbHLIX.

Ocraerca uccaexoBaTh 3aayy A8 HeyeTHHIX 3HAUYCHUM n.

B nanHOM YypaBHeHMM KoadOdunMeHT CTapulero 4;ieHa paBeH eIMHuUe, a
oCTalbHble KOS(p@HUUHeHTH — uedbie wucaa (1l Mim 7)), a NO3TOMYy paUMOHaIb-
HHMM KODHAMH ero MOryT OuiThb TOALKO LeAble YHCAd M NMPH 3TOM TaKHe, KOTo-
pue ABAATCA JeIuTensMi CBOGOTHOro uieHa n.

[lockoabKy 7 — mpocTOe uwHCAO, TO €ro JACIUTEAAMM MOTYT OHTH JIMUIb
yucna x1 v +n.

IMonaras f(x) =x"4-x"14-x""% 4-...4- x J-n, umeem

f()y=n+n#£0,
A=D=(=1) (=1 (=) (=) e (=1 (= D)+
Fn=—-141—-14+1—.. . (=D (—1)¥—=14n=n—1£0,
fny=n*4-n"t f-n"?* ... J-n4-n#0,
f(—n= - —nr 03— Frl—nfl—1)=
= - E—p" "t — . n—1)£0,
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nocienHee CNpaBE€NNuBO, TAK KaK BCE ClaraeMbie B CKOOKax, Kpome NOCIERHEro
(—1), nenarca Ha n, a { — 1) He geaurca Ha .

Takum o6pasoM, nokasamo, 410 Hu oxHO M3 uyhcen 1, — 1, n, —n He
MOXET CAYWHTb KODHeM HaHHOIO ypaBHeHH.

CrexopaTenbHo, JaHHOEe yDaBHEHHe HE MMEET DAaUMOH2ALHBIX KOpHeH.

306, Buauame 3aMeTuM, YTO ypaBHeHMe He HMEET TONBKO OTPHUATEIbHBHIX
KOpHei, TaK K2K CyMMa OTPHMIATeNbHHX YHCel He MOMeT GhITb paBHOH HymI.

[Ipennosoxum, YTO ypaBHeHHe HMEET MONOKHTEAbHbIN PAUOUANLHBIE KOPEH)
TOrZa OH XOaMeH GHTh 1CALIM YHCAOM M ABAAThCA JeauteneM yucaa 10. Ho xe-
AHTEeIAMM ukcka 10 cayxaT avws wncxa 1, 2, 5 u 10, xorophle He yXOBIETBO-
pAIOT naHHOMY YpaBHeHMio. Vtak, NaHHOe ypaBHeHHe He HMeeT pauMOHaJbHOro
Kopua. Ho Tak xak pnaHHoe ypaBHEHMe HCYETHOH cTemeHM, TO OHO HMEeT XOTH
65 OIMH ZeNCTBHTCRLHBIA KOpeHb, a Tak KaK Mbl JOKa3adH, YTO PalMOHAABHBIX
KOpHeil HET, TO 3TOT KOPeHb hHppanHoHAICH.

307, Las toro uro6bl KOPHH ypaBHEHHA ObIM NeHCTBUTEIbHLIMM M pa3iyy-
HBIMH, Heo6XogHMO M NOCTATOYHO, YTOGH €r0 AMCKPHMMHRHT Gull MONOMHTENb=

HBIM, T, € _
V2P —(k-+1)>0
oTkyja k<<1.
[lyctsb sT0 ycnoBue Bumoameno, Toraa (MOCKOAbKY CyMMa KopHel paBHa

2V'2) oxum us KopHel RaHHOro ypaBHeHnsa Goablue, a APyro MeHbIlle HUC-
na ¥2. O6osuauns KOpDHH ypaBHeHMA yepe3 x; M X, UMEEM

Xy <V2—<x,.

CrenoBatensto, B uurepsane (0, ¥ 2) Momer 6mTh TOABKO ONMH XOpEHB X,
npHyeM OH XOMKeH GhITh INONONHTENBHBIM; HO NOCKOAbKY Xy >) 2 >0, 10 Ha
OCHOBaHMH TeopeMH Buera

Xixyg=~k-41>0,

otkyza 2> — 1, Ho Ttak xak Bellle MW YCTaHOBUJIH, yTo £ <C 1, TO B HHTEpBame
(0, V7)) naxogurca oMM ¥ TOABKO OXMH KODEHb mpH ycnosuy, yTo — 1 <k <L
DT0T KOpeHb — MeHbluMt ¥ pasen V2 — V1 — .

308. U3 proporo ypasHenus CucTeMul HMeeM ¥ ==X - A. ITogcrasus srto
3HaYeHHe ¥ B NePBOE YPABHEHHUE CHUCTeMbl M IIpOU3BEIA NPOCThHe NpeolpaszoBa-
HUA, AOAYYMM YpaBHeHHH

) 20x% 4-2 (ah 4- 1) x - akf =0, (1)

KOTOpOe B CHMAY YCAOBMA 3alay¥ HuMeeT AelicrBuTenbHble KOpHM NIpH MOGhIX
anavennax A, [lokawew, uro torza a==0.
Ipexnmonoxum nporusHoe, T. e. Y10 @£ 0. Ecau a0, To auckpuMHuant

1
ypasuenus (1) 4 (ah 4 1) — 8a*M =0 (2

npy mo6ux A, OxHako fesas vyacrb HepaBeHCTBA (2) uMceT BuME — 40°A% |-
-+~ 8a\ -4 u npu xoctatoyHo GoJbIUMX IO aGCOMOTHON BeAMyMHe 3HayeHHH A
orpuuatenbia (Tak xak — 4a°A% 480k J-4= —4[(ak — 1)? —2] npuHuMaer
oTpHuaTeAbHEE 3HayeHus NMpH | ak — 1| > )'2). Dro npuBOAUT K NPOTUBOPEUHIO,
CrenoBarenpho, ¢ ==0. ITpy 2 =0 umeeM x =0, y=A

309, Pewaa ngannoe ypaBHenue, HaxOguM

1 1
=TT BT I
Iycrs . :
0<—aTl-<l' 0<m<1. M)

OG6a 9TH HepaBeHCTBa BHNOJHATCA OJHOBpEMEHHO AHIIL NPH @ > 2,
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310, Ilyctb yucna a, B, Y — KOpPHM HXaHHOro ypaeHenwua. Toraa B cuny reo-
pembl Buera (ua Ky6HUeCKOro ypasHeHHA) UMeeM

atf-f41= —p, f4-pyf-12=40

PaccMotrpuM pasHoctb p? — 3g. Vimeem

pP—3g=(a+p+1? =3+ +ya) =0 B -y —af — By — 7o
Tak Kak No ycroeHio 3axauy p*— 37 <0, to

of +F A4 yF —af — fy —y2 <0,

2a% - 28° | 2y — 248 — 28y — 272 << 0,

(2 — 2084 F°) + (B — 281 +1°) + (v* — Zya - o) <O,
=8+ EG—1+G—29° <0

Ecau 601 BCe TpH yucaa a, B, 7 Obram 6ol XeHCTBUTEABHHMH, TO NOCHEIHCE
pareHcTBO Hepo3amoXHo. CregoBaTenbHo, XoTa Obl OfHO M3 yHcCen a, §, 7 MHH-
Moe. Ho tak Kak MHHMMble KODHM YPaBHEHUs C JeliCTBHTEALHBLIMHM KO3QQHUNC K-
TAMH CONPAXKEHHbIE, TO IBa KOPHA JAaHHOTO YPaBHEHUA MHHUMblE M JUIIbL ORMI —
neHCTBUTERbHBIR, yTO U TPeGOBaTOCL JTOKA3aTh.

311, PaunoHanasHu#t KopeHs ypaBHeHusa x® — px 4+ 1 =0 c ueasmu Kosdgu-
UMeHTaMH JOMKeH ObiTh WeldHM YHCAOM, ABIAWMMCA jJeauteneM CBOGOXHOIO
yjleHa, T. €. PAUMOHANLHBIMM KODHAMM MOTYT ObITh TO@BKO * [,

flcHo, yto x =1 aBMTCA KOpHeM 3TOro ypasHeuua npu 1®—p.1-4+1=0,
T. & OpU p=2, 2 x= — | saBaserca KopHeM npu p=0. 3HayuT, NpH UeIOM
p> 2 3T0 ypaBHeHHE He HMeeT PauUMOHaNbLHBIX KOplef.

W3 pewenus BunHo, 4to ypaeHenue x® — px -+ | =0, rne p — ueaoe, umMcer
paunoHanbHLI KoOpeHb auwb Opu p=0 ¥ p=2.

312, Mycrs x, =14+ V2, Torna x3 =3 +2¥2, x}=7+5V72, x{ =17}
F12V7, x3=41 4+ 29)2. Toncraeaaa 3TH 3HayeHHs B [JaHHOE ypaBHeHHMe,
noayyuM

A429YVT 4+a(T+5V2)+b6E+2V2)4-5(1+V2)4-2=0,
(1a+3b - 48) + (52 -+ 26 +-34) VT =0,

[Tockoabky @ W b — pauMoHansHble YHCaa, TO NOCAETHee PaBEHCTBO BO3-
MOXHO TOTJa U TOALKO TOT[Hd, KOTJA BLINOAHAETCA CHCTEMA

Ta 4 3b - 48 =0,
{m+am+m=a

Peuwsaa sty cucreMy, Haxonum a = — 6, 5 = — 2. CrepoBarennHo, aHHOe ypap-

HeHHe TaKoe:
X% —6x3 —2x® L 5x +2=0.

HIH

Ui

Tak kak x; =14V 7, 10 x3=1— V2. TlockoibKy uuCAO 2 HMeeT CBOMMH
HenuTedsaMM AW Yucna -1 M *2, To Aerko mnyrem nmpo6 HalTH OCranbHbe
KOPHH.

Oms. x;3=1—-V2, x3= —2, x5s=+ 1.

313. Teproe pemeHue OB603HaYUM HEBYI0 YacCTb YPABHEHUA Yepe3
f(x). TIpn x =0 umeem F(0)=c, 2 npyu x=1 umeeM f(l)=a-+b--c.

Iyers c(a4+b4-¢)<<0, 1. e. £(0)-f(1)<<0. Ilpu srom ycnosuu f(0) u
(1) umewot pasauydsle 3Haku. CaeloBaTeNbUO, HMeeTCa TaKoe 3HayeHHe X = X,
npH KotopoM f(x,) =0, T. e. taHHOE ypaBHEHHe HMeeT JeACTRHTEALHHH KOpeHb,
a 3HayuT, ¥ BTOPOH KOPEHb Takke AedcTBUTenbHuifl. (B nporueHoM cayuae o6a
KOpHA 6uiiM 6Bl MHMMBIMH.)
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Bropoe pemenne. Ecan umeem c¢(a4-6-4-c)<0 10 60— 06—
—de(a4-b4-¢)>0, 1. e (b°—4dac)— (b+2¢)*>0, orkyna b —4dac>0,
a NOTOMY KODHH KBagpaTHOTO ypaBHeHMA HeHCTBHTEMbKb M DPa3AHYHLL.

" 314, [lpexmonmoxuM, yro 062 ypaBHeHUs He UMelOT NeHACTBHTeAbHHX KOp-
Heft, 1. e.
m*—4n<<0
u
PP — 49 <.

Cn0MHB NOYNEHHO STH HepaBeHCTBa, MOJYYUM
m? 4. p? — 4n — 4g < 0. 1)
Ho, yyuteiBas, uro mp =2 (n 4 q), nepasencrso (1) mepenumercs B BuAe

mé 4 p* —2nmp << 0
iy

(n — p)* <0,

YTO HEBO3MOMHO.
Takum ob6paszoM, Hallle MPexNONONKehHe, YTO KODHHM OGOMX NallHbX ypaBHe-
uuit MHUMbE, HEBEpIIO; C1eNOBATEAbHO, XOTa Ol OQHO ypaBHeHMe MMeeT Xcft-
CTBHTCABHBIE KODHH.
315, O6o3nauiM KOPHM MEPROrO YpaBHeHA yepes « M B, a BTOPOro ypasHe-
HuA — yepe3 2a M Y (TaK Kak m=£ 0, TO KawIuil M3 3TUX KOpHeR OTIMYEH OT
uyas). B cany tcopemsl Buera umeem

a4-p=5, 2af-7=7, af=m, 2ay=2m.
Vs 1Byx mociemuux paBeHCTB, Tak kak a=£ 0, caexyer, yto =1, a noroMy
MMeeM CHCTEMY
a4-f=5 2¢a4+8=17, afi=rmm

Pcluas COBMeCTHO TOCTeNUMe TpH YpaBHeHMa, noayuaem a =2, p=3, m=0.
Takum o6pasom, nanHbe [1Ba ypaBHeHHA CyTb

x?—5x+6=0wn x*—Tx-412=0.

I{opHu ITHX ypaBHeHH! COOTBETCTBEHHO paBHb 2 ¥ 3; 3 M 4.

316, Kaxnan cucrema perlenuit mepBol cucreMsl oGpautzer B Hysb A u B
cac0BaTeNLHO, OHA ofpamlacT B HYAL TakKke AA4pB n NA-|-p'B, 1. e ona
yIOBAETBOpAET M BTOPOH CHCTEMe ypaBHeHnH.

Jlna Toro uto6H ROKa3aTs, IO Kaxaas CHCTeMa pelreHn#t BTopoH CmCTemhl
ypaBHeHU# YIHOBIeTBOpAeT nepBoH cHcTeMe ypaBHeHHH, YMHOWHM H)am-lemm
BTOPO# CHCTEMB! COOTBETCTBEHHO Ha P’ M — p M CIOXKHMM HX MOuNeHHO. Lloxyyaem

(A H-pB)p’ — (VA+pB) p= (' — pr) A=0.
AmHazoruyno noayvaem
—~AAFpB)N - (VAL pBY A=A —p)) B=0.

Teneph, ACHO, YTO KaXNan CHCTEMA PelleHUHt BTOPOH CHCTeMB! ypaBHEHHIt
TpcBpamiaeT B Hyab Bolpa¥eHHsa )\A-}—p.g u MA-}-p'B, a notromy OHa yHoBiae-
TBOpAET ABYM NOCTEIHUM YDaBHEHHAM, H TNOCKONbKY Ap'—pA 0, To oHa
obpamaer 8 Hyab A U B. DTUM 3aBeplIaCTCH NOK23aTeAbCTBO TEOPEMH.

317, JHCKPUMMHAHT NepBOTO- ypaBHeHMs eCTb Bhipamenue b* (a° - b* — ),
a IUCKDUMMHAHT BTOpOro ectb ¢* — 2ab. CreloBareipHo, Hajgo NOKa3aTh, 4TO
%0Ta 6bl ONHO M3 HepaBencTs @® 4 b7 — ¢* =0, ¢* —2ab =0 umeeT mecro.

Ecay a® 4-b? — ¢? == 0, 10 mepBoe ypaBieHue nMeeT deHCTBHTeAbULIE KOPHH.
“Bean a® 45— ¢ < 0, 1o monasuo 2ab — ¢ <0, rak Kak 2ab << a4+ b, Cae-
IOBaTeAbHO, BTOPOe ypaBHeHne uMeeT gellcTBHTEeAbHHle KOPHU.
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- 818. Ilycth ZxaHHOe ypaBHeHwe HMeeT IpOOHLIM paumoHambHbft KOpEHb %,

rZe p U g He nMe©OT obwux xeaureded m g~ x1, Tlogcrasus % BMeCTO X B

JlaHHOE ypaBHEHME, NOJYYHM pPaBEHCTBO J
P P
£ 1af J-1=0.
pr + 7 +

YMHOXKHB 0Ge YyaCTH 9TOro paBeHCTBA Ha ¢, TORYYHM

p pt

5 tap+qg=0, 1w 5-=—ap—q.

q q
Tak Kak p ¥ g ve uMentT oGWKMX Neautesell, TO NeBaA YacTb NMOCAENHEro pa-
BEHCTBA He fABAAETCA LEIBIM YHCAOM, 2 INpaBad — LCcaoe 4HCIO. 3nayHT, KaHHOe
ypaBHeHHe He MMeeT XPOOHHX pauMOHaibHHIX kopHed. Ilpeinosomum, yro nak-
HOe ypaBHeHHe HMecT Ueib#t xopeHb p. TorlZa uMcem

pi+ap4-1=0, uan p"’+a=_%'

YTO BO3MOXKHO aulL npu p= 1. Ho ecan p= +I1, 10 e =32, yro npo-
THBOPEYUT YCAOBMIO 3anayd. Mrak, naHHOe ypaBHeHue He HMECT HY LEIbIX, HU
IpoGHBIX pallHOHANBHBIX KODHEH NPY UeaoM a, OTIMUHOM OT *2,

319, Vneem
_"_+£= a* - @ _ (2 4-B)* — 243
BT e~ " a a8 '

B cuay reopemnl Buera nomyuyaewm

a B R
F+:——_—k_—_(k+2)'

Takum o6pa3om, 3a7aya CBCiachb K PeUIEHMID HCPABEHCTBA
OTKyNa B << — 3.
320, B cuny dopmyn Buera umeem
a4f+71=0,

rxe yepes Y ofo3HayeH Tperi#t KOpeHb JAHHOro ypaBHeHUa. TaxnmM o6pasowm,
1=—(a+f) (n

aita4f=0,

1=—(a4-f)=adf

a3 4oy -y =p, . 2

afy = — ¢q. (3)

Bocnons3yemcsa Temepb ycroeHeMm aB--z-J-f=0 u parencreamu (l), (23,
(3). Uckmounur M3 9TMX yerhipex paBeHCTB a, § ¥ y, nonyuum (p — q)° -4 =0.
Oms. Tperult xopeHb 7=afB, a 33BUCUMOCTb MEXIY p ¥ g TaKOBa: (p — g)*=

321, Us BTOPOrO ypPaBHEHHA NOfyyaeM
x=2a—y.

Ho rak xak no ycaosuw
TO

Mo ¢opmynam Buera rakke

IlogcTaBana 9TO 3HayeHHe x B NEPBOE YpaBHeUHe, UMEEM
¥ 427 - 2a (2a — y) = 3a?,
N Y +2°4-a* —2ay=0,
&+ (y—a)'=0,

Hin

nin
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Kawnoe u3 chnaraemuix JMesoft yacTy NoclelIHero YpaBHEeHHA HeOTPUIATEAbHO,
a noroMy pasHo Bymo. Takum oGpasom,

2=0,y=a,
CaenoBarenbHo,
Xx=a,

Oms. x=y=a, 2=0.

322, Tlycte KOPHM JNAHHOrO YDAaBHEHUA X, =a—d, X, =a, xX;==a-d,
X,=a-{2d. B cuny Teopemu Buera umeeM x; -+ xp -+ x4 xy=(a —d) -+
+a4-(ad-d)4-(a+2d)=0, orkyma Haxomum d==-—2a. Taxum o6pa3oM,
Xy =34, xy=a, xy=—a, X, =—3a.

3HauuTt, ypaBHeHHe HMeeT BHI

(x+ a) (x — a) (x4 3a) (x — 3a) =0,
(x? — a®) (x* — 90%) =0,

HaY
HIH, HaKOHel,
x* — 10a%x® - 9¢* = 0.
Takum o6pazoM, p = —10a%, g =9a% 1 moromy
100g = 900a* = 9 - (—10a%)* = 9p?,
323, NuckpuMmMHaHT nmepeoro ypaeHewua D, =1 —a, a npyroro
De=(a+-14(a—3)(a* — a4-2) = (a* — 22 4-5) (a — 1) =
=[(a—1)*+4] (a— 1)

Tak kak (@ —1)?4-4> 0, T0 acHo, yro #3 ycaoeua D, =1—a>0, 1. e. a<l,
cnepyer, uto a— 1 <0, a mnotomy Dy<<0. HaoGopor, ecam Dy>0,71 e
a—1>0, to | —a<<0. Urak, yreepmaeHue 3agayy BEPHO.

324, [l1a toro uyto6Bl KOPHY NAHHOTO ypaBHeHus GbliM palUOHalIbHH, Heol-
XOXUMO M AOCTaTOYHO, YTOOBH ero XUCKPUMHMHAHT ObIM KRaJpaTOM PauHoHaALHOIO
yucaa:

(1 — 2k)t — 4k (k — 2) = 4k - 1=<§>’,

OTKYXa HaXOXHUM
P — g
k= 5
4q% )

rne p v g — awGele yease yucia, Ho g £ 0.
325, [lycts @ — ofwu#t KopeHb NAHHBIX ypasHeHuil, Torma umeeM jgBa YHC-

JOBBLIX paBeHCTBA:
e — 2a+1)ata4-1=0,
2¢* — (da —1) a4 1=0,

Hin
—2e% -2 (2 d-1)a —2a — 2=0,

2! — (da—1)a-f-1=0
CroXus nociejHue AB2 PaBCHCTBA, NOAYYUM
3a—2a—1=0,

OTKyZa
2a -4 1
o= __—E__-'

IoncraBana B nw6oe, Hanpumep B NepBOe, U3 JaHHHIX ypaBHEHHH BmecTO
X HaljleHHoe 3HauyeHHe @, MOJYYUM

(2a—£};—1)’ . (2a—§—1)’ Fad1=0
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nay, NOCHe YRpPOLULeHHUH,
! 8 —a—~T=0,

7
oTkyra a; =1, 8= —¢. CooTercTByomMe MM 3HAYEHHA X TaKOBBI X;==1,
1 -

Xg= """
326, Tak xak p,--p,+4p:=1, TO nmaHHOe ypaBHenHe MOXHO HepemUCAThb
B BUIE P, + 21X 4 PaxX* = (Do + pr - pa) X, Han

(x —1) (psx — po) =0.

KopHamu TOro ypaBHeHMs caywaT yHCna x=1 ¥ x =py/ps. B cuny yciosun
Xo<<1 IOAKHO HMeTh MECTO COOTHOIIeHHe po/py <<1l. Ho tak kKak p,=

1 — py —
=1—p, —py 10 Pr—Pe - otkyna py 4 2ps > L.

Ocraerca Hpokasarb ofpaTHoe yTBepwienue. Ilyctb py -}- 2py > 1. Tlopcra-
BUM B 9TO HEpaBEHCTBO BMeCTO p; uMcIO 1 — py — p,. Vineem 1 —py — ps +
+4-2ps > 1, T. & pyfps<<1. Ilockoabky oOIMH KOpEHr NAHHOIO YPABHEHUA eCTh
Polps, TO 06paTHOe yTBepMIeHHe 3alauM TAKKE BEPHO.

321. B cuny dopuyn Buera umeem

a(xy4-xg) =—9, (¢)]
ax;Xg==C. (2)

Coornomenna (1) 1 Ax, 4 Bxys=C 06pa3yloT cHCTeMy AuHeHHBIX ypapHe-
HUft OTHOCHTEABHO X M X, M3 3TOft cHCrembl nomyuaem

__ Ca+4-Bb __ —Ab—Ca
NETE-B T Ta@a=p @)
ecith A 7~ B. Tloxcrasnns 3Hauenus x; ¥ x; U3 (3) B coorHowenue (2) u mnpo-
uspensn npeoGpa3oBaHusA, NOAYYUM MCKOMOC YCIOBHe
(aC +- bB) (bA 4-aC) 4- ac (A— B)*=0.
Ecau A= B, 10 cucrema
a(x; 4+ xg)=—08, Ax;+Bxy=0GC
NpPOTHBOPEYNUBa NpHU —;— #* - % u ypaBHeuHe Ax, - Bx,=C saBaserca chej-
CTBHEM ypaBHeHHAa @ (X; -}-x;)=—& npu -% = — —g-
328, PemaeMoe ypasHenne mepenuUieM INOCHeNOBATeNLHO TaK:

() — 2 (6 ) 5 =0,

Il

1= g )+ [ =+ g5 ) =0,

4(x’———l—>s+4 (y= —l)2=0
4 4 )
[locneguee BumomuAercsa Aumes OpH
txl=ly|=1/2
Taxum o6pasoM, namHHOe ypasuenMe MMeer yeTwpe pelleHHA
Xy=y1=1/2 Xa=Ya=—1[2 Xy =12} y; =—1/2, x,=—1/2; y,=1/2.

329, Ecam a=0, 10 RauHOe ypaBHeHHe Mepenuuierca B Buge x° — 2x =0,
OTKy1a

JC;=0, x:,g=i Vé-n (l)
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Ilycte Temepp @£ 0, a caepomatenbuo, U t % 0. PaspemikM Rauvoe ypas-
HeHHe oTHocHATeAbHO a. Umeem

o= (x® - 2)41— (B3x® —2) — x’2;- 2 : @)
nan - .o
U3 (2) naxogum
x=azxVa+7 “
a usz (3) cmexyer
xX=—a 5)

Tak kak (4) u (5) BKawuaiwor B ccba (1), 70 BCe pelleHMAa FaHHOro ypas-
HeHUA HCYEPNbIBANTCA UMK x=a + Va* -2 u x=—a.

330. AcHo, uto |3 — 2x{4-2> 0 mpu mo6oMm x, 2 NOTOMY Jauuoe ypaBHes
HHe MepemMcHBaeTCa B BUIE

|26 —3|=x—2. ()]

Tax kak [2x—3|=0, To x —22=20, 1. . x=2,
Ecan x =2, 10 ypasueuue (1) umeer Bun

26 —3=x—2,

orkyga x==1<C2. CiepoBaTesbHo, RanHoe YpaBHeHMe He HMeeT pelueHuiL

331, Ecanm x?<C4, To naHWHOe ypasHeMMe mepenumerca B Buge 9 — x* -
+4—x*=5, orkyna x®=4, uTO nNpOTHBOpEuNuT HepaBeHCTBY x* < 4, Cuexo-
BaTrcibHO, NPM x° < 4 ypaBHeHMe He MMeeT pelIcHHUL

Eeav 4=<ca®<C0, 1. e. ecmt —3<<x=<<—2 manm 2<<x =3, 10 qaHHoE
ypasnenne npuHuMaer Buf 9 — x?-}-x® —4=235, Koropoe BEINOAHAETCA npH
mo6urx x. Crano GuTb, BCC YHCAA H3 NPOMENYTKOB — <X << — 2, 2=Sx=<3
CAyWaT peUICHHAMH NPeNNOMEeHHOrO ypaBHeHHUA,

Hakouen, ecry x* > 9, To maHuoe ypaBueuHe umeer BBA X? — 9 L x® —4 =
=5, oTkyla x*=9, uTO DPOTMBOpEYHT CcOOTHOWeHMIO x> 9. 3uayur, npu
X* > 0 paccmarpmBaeMCe ypaBHeHHe He HMeeT peurennit. Mrak, naunomy ypas-
HCHHUI0 YIOBJETBOPAOT BCe TEé M TONLKO Te YMCHA, KOTOPHE NPHHANIERAT Mpo-
MEMYTKAM —3=<Sx=t— 2, 2=<<x=<3.

332, Tlepemuuicm maHHOe ypaBHeHHe B CHeIYIOUIEM BHIE:

x4 4-2x0 -] — 24 L dx—2=0,

nny
(-1 — 2 (x— 1)2=0,
Hin _
[¥414+V2 (x=DI[x41-V2 x— Dl =0
Takum obpasoM, HaHHOe ypaBHcHHMe pacnajaerCa Ha IBa KBalApaTHLIX ypas-
HEHUA:

LYk~ )=0u x*+1—Y2 (x—1)=0.
M3 ncpBoro ypaBHeHHA HaxOIuM
—1+V Y7 -1
Ve '
12V 2V2 -1
x814= = .
147

333, Iycts neofimoft xopenb HaHHOrO Jpasnenna ects k, Tak yto neman
yacTp HenurcAa ua (x — k)? == x? — 2kx - k% T1. e, ocrarok R=0. Pasneiup
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syorouned x® —5x -+ a wa x* — 2kx -} k* (N0 NpaBHAY NeJeHHA MHOIOYJEHOB),

noayauM ocTarok R=>5 (k* —1) x —4k® 4-a. Urak, umeem 5(1 —pk*) x4~

4 4k* —a=0 npu mo60M X, & ClenoBaTelbHO, AOMKHA AMETb MECTO CHCTeMa
1— k=0, 44" —a =0,

oTKyAd

) M=l,a=4r 1. e bly=x1, ly=+ 1, a, =+ 4, a; =+ 4L

Wrak, naHnoe ypasdenHe HUMEET 1Ba DaBHHX KOpHA, Korga a=+* 4 uad
korna a = * 4i.

334, Bpenem NOACTaHOBKY X =2 +%. Torna

sl ea)-oped) omo

unu
2y8 4+ 5y -2=0,
OTKYHA
yr=-2, y=—1/2
1
OueBupHo, 4TO 3Hayewue X He MeHAeTcsa, ecay y 3ameHuts Ha —, Cnepo-
BaTENIbHO, QN HaXOXJeHUA X HOCTATOYHO WCNONL30BaTb ypaBHeHue 33 = —2
310 YypaBHEHHMe HMeer eNMHCTBeHHHN nelcreUTEAbHHH KOpeHb y =—-]/2
l
a NoTOMy X =— 2
<‘/ Ty
335, OuesuaHo, ut0 X = — 1 He ABIsETCs KOPHEM NAHHOrO ypPABHEHHA, a I10-
TOMY, NOIeauB 06e ero yacTu Ha (X -J- 1)), mONyuHM PaBHOCHIBHOe €My ypaBHCHIle
x*—x\' x*—x
=2 1
( PR ) + T 0
x?'—x
Mycrb =y. Torna (1) npuHuMaer Bul
X1
y¥+y—2=0
OTKYyJa

n=1, Ya=—2.
Takum o6pa3oM, naHioe ypaBHeHWe pacnamaercs Ha IBa ypABHEHHA:
X% —x 1 m X —x
xF+1 ¢ox1
V3 nepsoro ypasHesna monyuaeMm X;,=1+ )2, a u3 Broporo maxonum
—1x1lyY7
X34 = —_—

336. Ouesnnno, uro =0 He ABIAETCA KOPHEM JAHHOIO yDaBHEHUSH, 2 NOTOMY,
nojexus ofe ero wacte Ha x%, moxyuum paBHOCHJIbHOE eMy ypaBHeHue

x?—x—104 ?-{—x———

(s ) (= 2) = 10=0

2 .
Mycts x — =% BosBensa o6e yacTi 3TOr0 paBeHCTBA B KBauparT, NOJYYAM

=2,

uau

4 4
Xx? " 4=2"% orxkyma cnenyer, 4ro x?-}- F=z’ -4, Takum o6pasomM, umeem

2t+4—-2—-10=0,
6 M. X, Cusawuuckef 161



RO
2 -z—-6=0.

Pewan s10 ypasnenme, HazxonuM z; =3, z, = — 2. Urax, nannoe ypaBHenne pac-
Najgaercs Ha JBa yPaBHEHMA:

M3 nepsoro ypasHeHmn monyvaeM Xy, ,=

xs,‘=—-1 iV—3—.

337, Nmeem

)+t (7] 2wy =ne -

(x:u +xf.1)g—x?fl=n(n—1),

CERES

=1  x¥=

1—n(n—1)=0.

[Tycrs x‘bf {=Y Toraa nmeem

Y—y—n(n—-1=0, {1

orkyna ¥, =n, y;=~=1—n., Takum o6pa3oM, naHHOe ypamHeHMe pacmagaerca

Ha JBa:
2x* 2x2 1
1 T Eg=n

M3 nepsoro ypasHeHRms, ecid n£2, monyyaeMm x; o=+

n—1
poro, ecn¥ n£~ — 1, HaXOMUM X4, ==+ m.
Ocraerca paccMoTpeTh Clyuay, korna n=2u n=—1, B ofoux cayuaax ypas-
Henue (1) npusonurca x BuRy y*—y—2 =0, orkyna y, =2, y, =— [, Torna uan

-] 9 —
xfi i =2; 910 ypaBHeHne He HMeeT pelleHull, unn xszi i =—l], x== K;’_
Oms. Ecnu n=2, nannoe ypapHeHRe He MMeeT pelreHult, ecm n=—|,
TO x=t—3£, a eca n#2, n#£—1, 10 X=% '-l-—"_—z, Xga==
n—1
= 4
+ B
338, lMepenumreM naHHOE ypaBHeHMEe B ClelyloLleM Bujues
x? 25x° x*
9, —_
X 10x 5+(x+5)‘+10x+5 11,
nan se \2 ,
X X
(x—x+5) +10x+5—11_0,
nan

A\ e
(x+5) +10 5 —11=0
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xl
[Tycts *F5

=2z Torna nmeeMm

2410z2—-11=0,

oTKyHa
y =1, Zy=— 1L v

Takmm 06pa3oM, naHHoe ypasHeHme Daclajgaerca HA HBA ypasHeHAR:

A X 11
x35 0 " xF5
1+ya1
N3 nepsoro ypaBHeHHA HaXOQuM Xj,3=——5—, @ M3 BTOPOro mONy4YaeM

— 11 x3iY 1l

Xy e =" 5 .

339, 1) Ecniu 2x — 3=0, 1. e. x == 3/2, r0 nauHoe ypasHeHue NepenHuileTca
B ClelyiolleM BHAC:
|12 =83 —x+1|=4x—1
Han
|lx—2|=4x—1.

Jto ypaBHeHue pacnanaercsa Ha nBa. [Ipr x =2 umeeM ¥ — 2 =4x — 1, orkyna
x=—1/3. Tax xax—1/3<C2, 10 x=—1/3 He cayXuT pellleHueM NAHHOTO
ypasuenna. Ecmu ke x —2<<0, 1. e. 3[2<C x <2, 1O HMeeM

—x+42=4x—1,

orkyna x==3/5, Ho nockonsky 3/5<3/2, T0 B x==3/5 He ABIAeTCA KOpHEM
AauHOrO ypaBHeHHA.
2) Ecmu 2x —3 <0, 1. e. x <<3/2, TO pemaeMoe ypaBHeHue NPUHUMAET BUA

|8 —-2x—x+1|=4x—1,
|4—3x|j=4x—1.

na

[lpy 4 —3x =0, 1. e. npu_x =<<4/3, nocrenHee YpaBHeHME uMeeT Bux
4 —3x=4x — 1, orkyna x==5/T. 310 3HaueHMe X HNeHCTBATENLHO yLOBIETBO-
pAeT NAHHOMY YpPaBHEHHIO.

Mpn 4 —3x<<0, 7. e. 3}2> x> 4/3, nmeeMm 3x — 4=4x — 1, orkyna x =
=-—3. Tax xax —3 <43, TO X==—3 He ABNAETCA KOPHEM NAHHOrO0 ypaB-
HeHRA.

Oms. x=>5/T.

340. PaccmoTpuM B OTHEeNbHOCTH BCe BO3MOXHble CAyYaH.

1) x<<a<<2. B srom cayyde NauHOe ypaBHeHHe IlepenmureTca B crenyio-

nieM Buupe:
x?—2a 4 4=0, (1)

TaK Kak |x—a|=a—x, |x—2|=2—x. [JduckpuMmuuaur ypaBHenus (1)
2a — 4 <0 npu a <2, a NOTOMY B PACCMAaTPHBAEMOM Clyyae NaHHOEe ypaBHeHue
He uMeeT neficreurensubix pemrenuih. (Brmpodem, k 9TOMy 3akMIOYeHHIO MOMCHO
npufiTh ¥ ¥3 Toro, Wro x*==2(a—2) <0, raxk kaKk a <<2.)

2) a=Sx<C2. B sroM cnyyae naHHOE ypaBHEHHWe NPAHAMAET BAX

x?—dx 4-2(a4-2)=0 2
Peman 970 ypaBHeHHe, HAXOIAM )
X3 =2V =2a.

dAcHo, uTO X;,3 ABIAOTCA neACTBATEALHRIMH AMIUbL TOrja, Korna a=s0, Taxwke
AcHo, 410 2 4 ¥V —2a==2, 4TO NpPOTHBOpEuAT yCAOBHIO x << 2. Takmm oGpasoM,
ecau ypaBHeHue (2) MMeeT JeRCTBMTENLHWR KOpeHb, TO oH pased 2 —) — 2a.

6 i63




Ias toro urobu x =2 — V' — 2a, Heo6x0nAMO, 4TO6H BHIOMHANOCH HEPABEHCTBO
2—-Y—2az=a, nan 4—2a-}+a*=0, uro BepHo npm moOom a. Urak, ecan
a<<9 10 x=2-—-Y—2a.
3) a<<2<.x. [lpn sTAX yCrOBAAX pelacMoe ypaBHeHMEe NepenmIIETCH
B BHIE
X® 22 —4=0, 3)

OTKYAA Xy,q==* V4 —2a. Takkax 4 —2a>0 npy a<<2, 10 Xy U xy HelicTBU-
teasHel. Ho Tak kak nomxuo Owrth 2=<C x, TO pelllesneM ypasHeHHs (3) mMoxer

CAYXHUTL IULIb x=+V4=%a [as roio uto6u x=+V 4 — 2a 6nao pele-
HueM ypasHenua (3), eme HeoOxomumo, uTOGH BHINOAHANOCH COOTHOLIEHHE

VE=2a=2 nan 4 —2a =4, uau — 22 =0, 410 MMCET MECTO UL Npy @==0_

HUrak, x=-+4+V 4 —2a cayxur pewenueM ypashenusa (3) nums npn a=<0.
4) x <2<ta. B 9rom ciyyae panHOe ypaBHeHHe NepenvIIETCH TakK:

x*—2at+4=0, )

OTKYIa noayyaem xy,s =+ V' 2a — 4. [lockoneky @>=2, 10 x; ¥ x, neHcreu-
teapsl. Ho Tak xak ponmxuo Owth X <2, TO 1A TOro YTOGH M NOMONKHTENML-

Hbili KOpeHh YOOBAETBOPAN YypamHenuio (4), ueobxoxmmo, uTobm V22 — 4 <2
uan a<4. Vitag, B paccmaTpuBaemoM cinyyae x = + ¥2a — 4, ecan 2<<a <4

R x=—-V2a——4, ecny a=4.
5) 2=<< x <<a. [Ipy sTOM yCNOBMM pelraeMoe ypaBHeHHE ApMHUMAeT BUI
x4 4x — 20 — 4=, )]
OTKYNd DONyYaeM Xy, ,—=—2 * V83 2a. Tockoasxy a>2, T0 X, KEHCTBI

tensbl. Ho x=—2—) 84-2a <0 <2 He sBnacrCcs peiecHueM (9), a x =
=—24 V8122 npuHanaexur npoMexyrky 2= x << @ npu a=>4. Caenona-
TelbHO, YpasHenue (D) HMMeeT eNMHCTBeHHHH acHcTBHTEeNbHBNA KODEHb X =
=—24V8F2a ecan a=4.

6) 2<ta=<Cx. B srom cayuae namnioe ypapnenne mepenuiueM B BHIE

xX*=4 - 2a.

D10 ypasHehue uMeeT JHeHCTBHTEALHbie KODHM HMIIL TpH g==2, HO TOrna
x =0, YTO NpOTHBOPEYHT HepaBeHCTBY x ==2. TaknM 00pasomM, B sTOM cayude
ypaBHEHHE HE HMCET NEHCTBUTEIbHBIX perncHui.

Oms. Ecim a<<0, 10 x,=2—V —20, x3=V4—2a, ecan 0<<a<<2 —
pewesnst HeT; ecad 2=<a<<4, 10 Xy, ,= VY 2a—4, eciu a=4, 10 x;, =
=—VY2a—4, x,)=—23 V8] 2a.

341. Ouesuano, 4yro x £ 0, a3 NOTOMY naHHOE yDaBHeHHE MOXHO MEPENnucaThb
B CNellyIOuieM BHIE:

x?—6x—0\? x*—4x—9
( x - X ’

uian 9 2 9
(x_;-—ﬁ)‘=x——;—4. (1)

[Tycts x—%:z. Torxa ypasmenre (1) npAHEMaeT BAXR

(z—62=2z—4,

Iy
2' — 132+ 40=0,
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oTkyna 2, =35, =38, 1. e.

5+ ¥ 6l
Oms. —1,9, ——5 -
342, Tak xak x =0 He #BAAETCA pelIeHHeM NAHHOIO YpaBHEHUd, TO NOIe~
aus ofe ero 4acT¥ Ha x* mOAYYMM DaBHOCHABHOE eMY YDaBHeHue

2x‘+:j?2‘—9x3—%-{—20}:”-{—%—33/:—9;-}—46:0,

Iy

16 8 4 9
4 ) - 3 ) 2 — - —
2(x +x,) 9<x +x3>+20(x +x,) 33<x+x>+46_0.
. :
Mycre x + =2 Torna ypasHenue nepenuieTcA B CIEXYIOMIEM BHIE:
2 (24 — 82® +8) — 9 (28 — 62) 420 (2% — 4) — 33z + 46 =0,
224 — 92 - 42° |- 21z — 18 =0.

[TonSopoM Haxomum 2, =1, 2,=2. Teneps, nNONEANB NeBYIO YACTb ypaBHEHHH Ha
(z— 1) (z— 2), nonyynM KBanpaTHOe ypaBHeHHe

222 -3z —9=0,

58197

3 2
OTKyma nonyvaeM 2z,=3, z,=—— ., YuurhiBas, 4r0 x-{-—x—=z, HaxoauM

2
. 7_ . D
Xy=1, xa=2, x5, =11, xs.n___l_i_él_, _Mé

343, Ilpubasup k ofeuM v4acTAM ypaBHeHHs BupaxeHue 4x? -+ 400x -1,
NONyYHM .
x* - 2x% 1 | = 4x? - 400x - 10 000,
(62 4+ 1)? = (2x 4- 100",
) x2 -+ 1 =+ (2x 4 100).
Taxum o0pasom, faHHOe ypaBHEHWe pacnagaercs Ha JBa:
x?—2x—99=0 m x*--2x}101=0. -

nny

M3 nepsoro ypapHedus HaxomuM x; =11, xo = —09, a ua srOporo nonyyvaem
Xg, 4 =— 1+ 101.
344, llepenuileM paHHOe YPABHEHHE B CAENYIOULEM BHIe:

x'-2x" 1 =x—6x49,
= —3p,
x4+ 1l= = (x—3)
Taknam oOpa3oM, NaHHOe ypaBHeHRe pacmajgiercd Ha asa:
X—x44=0 n xt}x—2=0.

nnu

¢ -'/
M3 nepsoro ypasHeHHA HaxoinM x,,,=l—'%—l§, a M3 BTOpPOro X, =1,
x‘=—'2. -
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345. Umeem Vx+6=V) x — T4 5 Boseean o6e wacTm 5TOro ypaBueHns
B KBanpar, foayunM nocae NpeoGpasorasmit V'x — 7 ===z, UTO HEBOIMOXHO,

WUrak, nanHoe ypasHeHHe He AMeeT pelieHni,
346, Tak kax .

04 x4+6VxFT=042+6VIFx+9=FTEx+3)p,
S5—x2Vd~x=4—x)+2Va—x+1=V4—x 4 1)}
TO JdaHHOe ypaBHCHHME NepENHIIeTCA B CUEAyOueM BHpe:

VVitc++Vyi—x 1=y
WVTFx 43+ Vi=x+1|=1 (1)

[Tockonbky panmkann GepyTca B apufPMeruyeckoM cmuicie, T0 (1) MOxHO npex-
CTABUTL TaK:

Vidtwo L3 4+Vi—x+1=7,
VIFx4+-Va—x=s3,
I4+x4+4—x42VTF2)E—x) =9,
VI+xnE=—x=2

x(x—3)=0,

nny

RJH

otkyna x; =0, x,=3.

TMposepkoit yGexnaemcsa, uto xy =0, x5 ==3 NeHCTBATENbHO ABAAOTCA pelle-
HUAMH [AHHOrO ypaBHeHHA (IpoBepKY MOXHO NMPOM3BeCTH M MO ypasHerwio (1),
TdK KaK OHO 3pﬂBHOCHﬂbHO HCXOHOMY).

Oms. 0;
2
347, Ilyctb Y2x—5==y, OoTkyna x= R4 -2*—5 . CnenoBarensuo, jpannoe

ypaBHeHRE NepenvuUeTcs B CAexyloueM Buue:
T L5 T 15 .
VIEE -2+ + Y L reray=1y7,

VFFO 1+ VFToyFo=14,
[y4+1{+ly+438|=14
Ho 1ax kak y=0, 10 nMeem

y4+14y+3=14,

Huim

oTkyna y==5.
Nrak,
V2x—5=5,
orkyga x ==15.

BHPO‘IEM, €CAM 3dMETHTDL, YTO NOJKOPEHHLIEe BHDAXEHRd ABAAIOTCA NOAHLIMU
KBagpataMi, TO pelleHue YPaBHEHUA HECKOAbKO npoule, a AMEHHO .

V=5 +0+V2x=5 1 r=14

VIx—5+14Vx—543=14,

orkyna Y 2x —5 =5, x=15,
166
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348. [lepennuem naHaoe ypapHeHMe B BRjE

V-l —2Vid+1+Vx—)—aVr-T+4=1,

Voi—Ti— 0 +VWz—1 -2 =1,
[Ve—T—1|+|Vx=—T-2|=1 )
Ecmu Vx —1 <1, 10 (1) npuMer Buxn
1—Vx—T+2—-Vx—1i=!, ne Vx—1=]

YTO NPOTUBOPEYHT HepaBencTBy J x — 1 <1. Taxkum obpasom, B paccmarpupa-
eMOM Clyuae IaHHOe ypaBHeHHe He HMeeT peuieHHH.

Ecmn 1=V x—1=<2, 1. e. ecnin 2=sx =<5, 10 (1) mepenuuercs B cne=-

IyIOUEM BHIE:
Vx—1—14+2—Vx—1i=1, am 1 =1,

CnenosarensHo, NaHHOe ypaBHeHHMe CIOPaBeNTHBO I BCeX X M3 NPOMeXyTKa
2= x=b.

Ecau YVx—1>2, 10 ypasucuue (1) Taxoso:
Vx—1—14+Vx—1—-2=1, um Vx—1=2

Ho nocrennee npotmeopeunt J'x — | > 2, a NOTOMYy B PaccCMaTpHBaeMOM CHy-
yae NaHHOE yPaBHEHHe He HMeeT PeLIeHHH.

Oms. 2<<x <.

349, Meproe pemenne Boemem o6osmavenne y=)x*— . Taxuu
o0pasoM, UMEeM

Ay

x+y=a,
ﬂ—f:h} )
y=0.

Tak xak x*—3y?=1, 10 x+y#0, a noromy az£0. CaenoBareabHo, ecan
a =20, T0 naHHOe ypaBHeHHe He uMeer pemenni. Ecanm xe a-£0, 1o ua (1) cne-

nyert, 4TO
1
X —yV= —; ,
x+y=aq,

1 1 1 1
X=—=1|a — = — (g ——]
2 + al’ 2 a
1 1

B cuny nocnexHero CcoOTHOWIeHHA n3 (1) aakaoyaeM, yro x=- a-{—?
a—1)(a41
G=DEth _,
D10 HepaBeHCTBO BHNOJHAETCA NAA BCeX 4 H3 NPOMeEXyTKOoB — |l <<a <<,
a= 1. lna Bcex oCTanbHLX 3HayeHul¥ g ypasHeHuE He AMeer pelueHui.

Bropoe pemenne. OuesRIHO, YTO ypaBHeHHE HMEET pelleHREe NvLIb
npy a —x=0, 1. e. npr

OTKYHa noaydaem

B TOM B TOJbKO B TOM C1ydYae, KOTaa a—;?O, AR

X=<a (1)
[Tosromy x? — | == a® — 2ax - x%, oTKyna
2ax =a* {1, 2
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Ecam a=0, to ypasHenue (2) He mmeeT pemeHulf, a ecnn a0, 10

_ a1
~ 2a *
9 9 __
Yuurwpas coorHollenne (1), nmeem a;a—lsa, T. €. a 2 120, 26,974
(a+1)a(a—1)=0, orkyna — <ta<<0, um a=1.
Oma. x=—;—<a+%>, rne —l=a<0nmamaz=l

350. Tak xak x =23 nan x =72 He yNOBAETBOPAT NAHHOMY YPABHEHHW, TO

. -
¥V (x — 3) (x —2)£0, n ypaBHesue MOKHO N€)ENIICATH B CAEHYIOUEM BHAE:

61/x—3+1/x—-2
V (x = 3)(x—2)

Vx—d+l/x—2_5_0
x—3

Myctn 1/ -—_y Torna

=35,

HIN

1
6 — —-5=0,
y+y

—

1
OTKYHa HAXONMM Yy =7, Vo= 7. Takuu ofpasoM, pelaeMoe ypaBHenue pace

i/x—-(i_l . f/x—3__l_
x—2" 7 x—2 3°

. 190
M3 nepsoro ypaBHeHHA HAaXOIUM ¥1==gx, @ W3 BIOPOrO NONYYaEM Xy =

nmagaercsa Ha OBa:

2185
728 *

351. Cpasy Bumso, yro a>0, rak xak npu a<0 wnmy a-4-x <0 uau
a — x << 0. Bosscna ofe yacTd ypaBHeHUA B KBalpaT, MOAYYUM

4(ad-x)F@—x)—4YV(@+x)(@a—x) =a—x+Vx(atx,

HIH

1(a4-x) -4V @t @a—x =Vx@to. M
3ameTuM, uTO X ==— @£ 0 He ABIAETCA pemicHueM UCXONHOIO YpaBHeHMH. (3Ha-
yense X=— @=>0 yHOBAETBOPACT yPaBHEHHIO )

[Moneans o6e wactu ypasnenusa (1) Ha Vm, no1yyum
4VaTx—Va—R=Vx
Boapenem nocnenHee YpaBHEHHC B KBajpaT, Noay4YuM Rocie npeolpasosaHmit
32y a® — & =382a— x.

Orciona yxe aerko Hality 3HaueHus X:
64a

x1=0, x,=m.

Mposepxoli MoxkHO yGenuTbes, YT0 00a HalieHHWX 3HAYEHHA X YIOBIETBOPAIOT
RAHHOMY yp.’lBHEHHlO.
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) 852, Tak kax panmxannl GepyTcsa B apR)MeTHUECKOM CMBICTe, TO ACHO, 4TO
x = a. Bozpella B xBampar o6e YacTA NAHHOTO ypaBHEHRA, NOAYYaeM

. A+ xY x4 —a® = (x—a),
xVx*+ b —a® =x(x—2a)
Orciona BARHO, 4To X = 0 eCTh KGpEHb 9TOrO ypasHeHus. Ecan x =0, ro ncxoxnoe

ypaBHeHHE TNPRAHHMAET BHI V a = —a. Cnenosare.nbﬂo, eClIn X== 0, TO HONXHO
6uth a<<0. Teneps Gymem cuurars, 4To X % 0. Nsmeem

HIAR

Vb —a® =x—2a

[TocnenHee ypaBHeHVe MOXET MMeThb PEHICHHA NHWIb NpH X ==2a. Jlanee,

VFTF =) = (x— 20,

nnn
X% b® — a? = x? — 4ax -} 4df,
OTKYIA
5a2 — b?
X = —,
4a

Pellepe BO3MOMXHO NHIIL TOTAE, KOria x=a R x =2a. Hmeem

x—.a—saﬂ_bﬂ_a—ag_b!
—  da — 4a 2
g _ pe s 3
x—2a=5—a b -2a=—3a +.b__
4a 4a

Hdna T1oro yrobn X — 2a ObIIO HeOTpHUaTeAbHBIM, nomkHo 6HTh @< 0. Torma
nepapencTso x — a>=0 naer @® — H*=<<0, 1. e. A<

Taxnm o6pa3soM, a1a TOoro uToGH NaHHOE yDaBHCHME HMeNo pelileHns, HeoO-
xonuMo, 4Tobnl 6emo a <0, | a|=<|bl. Torna ypasHenue umeer nBa KopHs: 0 M
5a2 — b° 5a% — b2
—a [TpoBepkoft MoXHO yGeXuThCH, YTO T

KODHEM YPaBHEHUA.
2 __ p2

5a® — b
Oms. 0, T.
353. TlpuseneM neByI YacTh XAaHHOro ypasHeHna K ofmeMy 3HaMeHaTenio.

ncHCTBATENLHO SBIAAETCHA

Nmeem
AHVi—H-0-Vi-x V3
—VT=00+VT=2x) x'
HIH 2V1_x_[3—
X x !
Rnix
2YT —x=V73,
nan

QVi- )i=3,

oTkyla X = -‘1-1— [TpoBepxoft nerko yGeIHTbCHd, uTO .x:=—;—B AefiCTBATEIbHO AB-

aserca pellleHHEM XaHHOFO YpaBHeHHA,

Oms. x= T.
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354, [lpmBenem mMeBYI0 YacTb NAHHOrO YPaBHeHHA K OOIMIEMY B3HaMeHaTexo.

Umeem )
'Vx—V';c-"_—_l+Vx+Vx’-l =VIFEFD
Vae—x—1)
AR

Vi—vVe—14+Vxs4+VE=I=VIxF1).

BosBens ofe uwacTm noCnefHero ypaBHEHHA B KBaapaT, MORYYmM (mocae
nocnenyioulero npeoGpa3oBanua) ypaBHeHme

248 — 2x=0.
Kopuamu 9toro ypasuenua sapasiorca wucta —I1, 0, 1. Jluwe wucno 1 ynos-
NeTBOpAET MAHHOMY ypaBHEHHIO, B yeM Jerko yOeaMTsCA HenocCpencTBeHHOI
nposepkoii.

Oma. x=1. .
355, JleByo uacrb YpaBHEHNA MOXHO NpPENCTABMTL B CAedyIOUleM BHue:

24 x+x—=2VEFxx - V2rx—Vx)
24x+x+2VC+Hx ] VZtx+Vx)'"
TaknM oGpasom, nanHoe ypaBHeHHe NepennlleTca B TaKOM Buue:
VIEE=VD' _ , Vifx+Vx
VZFx+VEr  VEfi—Vz'
<_2+LV7_)“ —qt
Vatx+ve/)

AR

Orcona BulmHO, yro a > 0.
MNanee, nsBnexas xkyOuyeckuldt kopeHp B3 oOemx wacre#t NocrenNero ypabHes
HRf, NOAYYUM :

Yitx—Vx _, )
. VZFx+Vx
bi¥74
V2Fx(Q—a=Vx(1+a). 2

B cayuae, xorma ¥ x > 0, m3 (2) crenyer, uro (1—a) (1 4a)>0.
Cuefopareabo, — 1 <a << l. WUrax, 0 <a <1, Bossmmas ofe yacT¥ ypasHe-
HRA (2) B KBagpar, NOAYUAM ’

C+x)(1—a)=x(140a),

oTKyzA
o= (—a)
- 2a °*
(1—a?
MNposepxo#t yGexnaemca, 410 X == —7-—— JeliCTBUTENLHO ABIAETCH pelle-

HAEM NaHHOTO ypaBHEHMA. ]
Ecan we Vx =0, 1. &, x=0, 10, KaK BALHO h3 (2, a=1.

Oms. Ecan0<a<<l1, 0 x=_ ;za

. Ilpr apyrux snauenusx a ypasHenue

He HMeeT pemleHnil
3856, Ilepenumen pelraeMoe ypaBHeHRe B ClelyiOllleM Buje;

m—xVYx=yYx*—=2 - 4y

Hanee,
m—xyx)f=st-2
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Peman nocnelHee ypaBHeHMe, NOAyYaeM

7/ [EET

Tak xak xV'x = m’+2l" Ve —2= (maz-;?)’_ Vm9—2

. 2m
= mz;; \, TO HpOBepKa HaﬂIIEHHOI‘O 3HaueHHUA X CBOJUTCH K J0Ka3aTedbCTBY
paBeHCTBA 42 .,
2m \ = . [0))

910 paBeHCTBO BO3MOXHO aume npm m > 0. Yuureisag, yro m> 0, paseHCTBO

(2) MOXHO Nepenucarb Tak:

m*‘-—2 m 2 mP—2
2m = 2m °*

m
[Tocnennee paseHcTBO MMeeT MECTO IHMUIL IIpH 5 =0 unam, Tak Kaxk m>0,

|=m—

TO NOAXKHO Omth M2 —2=0, T. e. m=} 2

3 [T  oNe
Oms. Ecan m= V2, 10 x=1/Km‘ + ) , @ ectu m <<V2, 10 perenus

2m

HeT.

357. Ilycts a'V 24 L x=ugq, V12 — x=P. B cuay sTux 0603HayeHnt u ycao-
BHA 32124yl MMeeM CHCTEeMY
{ a-}-B=56,

ab =24 +x,
=12 —x.

Us nepsoro ypaBHeHMA CHCTEMW HMeeM B=0—a, p2= Ss_.a)9=
= 36 — 12a -}- o®. [loncrasasaa B TpeThe ypaBHEHWe CHCTEMB BMeCTO B? Bmpawe-
Hne a® — 12a -} 36, nony!mM

—12a }-36=12—x.
CxnansiBan NOYAEHHO 9TO yP2BHEHHE CO BTODWM YDaBHeHUEM CHCTEMH, NOAYYHM

a? }a® — 12¢ =0,

nan
a(e? -}-a — 12) =0,
a(a-4)(a—3)=0,
OTKYZA CAenyeT, 4T0 @y =0, ay =—4, a3 = 3. [loncrasnnna HalinenHH e 3HaYeH!A a
B paBeHCTBO a%=24 - x, noayuuM x;= — 24, x,==— 88, x, = 3. [1posepxott

y6exjaeMcs, YTO BCe DTH 3HAYGHHS X YNOBAETBODAIOT JNAHHOMY YpPaBHEHHIO.
358, [lepenumeM jaHHOE ypaBHEHHE B ClelylolleM BHIe:

Vi—x=4—4Vx |z,
Vi—x=0Q2—Vx 2,
[lycrs 2 —Y'x =a, V'x =p. Torna nveeMm cucremy
Vi = xF=at 4 — x*=at,
BiINn {

HIn

Z—V_x—':a, 2—ﬁ=¢!
x=p x=p
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C1oXuB NMOYIEHHO MEPBOE M TPEeThE ypaBHEeHHA INocnenHefl cucTeMmmu, noay-
UM af =4,
Urak, naa HaxoxjeHus a ¥ B ¥MeeM CHCTEMY

{ ap=2
at - ft=4
Bo3sesiem B ueTBepTyl0 CTCHeHb 06e WAcTH MepBOTO YPaBHeHHA 9TOH CHCTeMBI:
16 = (a - 8)* = a* 4 B* - 4o (a - B)* — 2a°3"
Ho tax xak a-}f=2, a*}-ft =4, 10
16 =4 4~ 1823 — 2438,

(ad)? — 8 (o) -6 =0,
(@ =4+ Vif), (B)y=4—-V'10.

TaxknM o6pa3oM, HMeeM J(BE CHCTeMHW ypaBHeHHH

{ﬁﬁ=4+V]_6, " {‘1.3=4-Vm’
at+f=2 a--B=2

ITepsan cucteMa He HmeeT JedcTBHTENbHHX KopHell (B WppauHOHalIbHHIX-
yPaBHEHUAX WILYTCA AHUIb XeHCTBHTEIbLHbIE KODHH), 2 M3 BTOPOA CHCTEMH Ha-
xomuM B=1 tVVTO— 3. Ho Tak xak x=@p8, 10

x=(l + VV—I—O— 3)8.

[Iposepkoft y6exnaemcs, uTo o00a 3HaMeHHA x JeHCTBUTEABHO YNOBJIETBO-
pAIOT IaHHOMY YPaBHeHHIO.

359, Cpasy 3aMerum, WTO NpaBas YacTb IONOKHTEIbHA, a NMoToMy x> 0.

Tak xak o0e uyacTy YpPaBHEHNWA NONOKKTEIbHH, TO MMEEM pPABHOCHIBHOE
eMy YpaBHEHHEe

o887

OTKyla NOAY4aeM

1642 - 1 - 8x = 324* (x‘ - %),

niu
168 — 328 - 814 - 8% - 1 =0.

Tak kax x3£0, 10, IOJeauB NOCIEJHee ypaBHeHHE HA X, MoxyuuM

16x‘—32x’+8+7v8,—+—;7=0,

UIHK
( (16x4+—;—,-)—(32xa—-f—,)+8=0,
16(x*+131;-,)_32(x=—$)+8=u )

1
e — =
Beepgem 0603HayeHHe X ry-hakss
Bo3seena B KkBagpar mocaefHee paBeHCTBO, NOXYuHuM xf+T(;—#=z' -+ %.
Teneps ypaeneune (1) nepenuuercs Tak:
16(2' +—;-)-32z+8=0, nm 16(z—1)*=0,
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Peman ST0 YypaBHeHHe, HaxoiuM z2=1, 1. e.

x’_f]vi:l' 4x — 4x7 — 1 =0,

TlocrenHee YypaBHeHHe, a BMeCTE€ C HHM M JAaHHOE HMeeT EAMHCTBEHHGIA NMOmO=-
KUTeNLHBIA KOpEHb
=) 2L
= F—

Tpu npoBepke yGexnmaemcsa, YTO HAWXEHHOe 3HAYEHHE X YIOBAETBOpPSET

HCxOﬂHOM]i Y PaBHEHUIO,
360. Jlesan yacth ypasHeHMa ompejelieHa JHUIb NPH X = — 1.

Mycts Yx-+1=2 Toraz naunoe ypasHeHHe NepeNuIeTCA B CleLYIOWEM
BHAE:

£ xz — 222 =0,

PaspemuB 9TO ypaBHeHHe OTHOCHTEABHO X, MOAyyaeM xy=2, X, = —22. Urak,
HMeeM 1Ba YDaBHCHHA
x=VYx+1 n x=-2yx-L
Tak Kak 2==0, TO U3 NEPBOro YPAaBHEeHHA CHeAyeT JMlllb X =

14+V5
2 L]

Mocxoasky z==0, To BTOpOe YypaBHEHHe TaKKe HMEET TOABKO OJHH KOpeHb
(oTpuuaTeabHsil), YNOBIETBODAIOM\MA MAHHOMY YDaBMEHHIO, a HMEHHO X ==

=2-2V72.

Y3—x Yx—1_1
361, Mycms —j—#% roraa = - W IaHHOE ypaBHeHne M-
penniieTca B CIENYIOLIEM BHIE:

x——;l+(3—x)-z-—2=0,

nan
B-x)2—-24x—-1=0,

x—1
OTKyna uaxomum 2z;=l, Zy=3—5. Takum o6pasoM, nauHOe ypaBHeHme pac-

najgaercs Ha JBa ypaBHeHIA .

V:i-x__l " .V3-—x_x—l
x—1" x—1 3-x'
Kaxpmoe u3 STHX YpaBHEHHH BHIONHAETICA NHIle NPH X =2,

TMposepko#t yGexnmaeMcs, 4TO X ==2 NeHCTBATENLHO ABIAETICA pelleHHEM
JlaHHOr0 ypaBHEHHus,

Oms. x=2.

3

362, [lna yaoGcrBa BeeneM o603HaweHue 1/ a —x =k ]'/ x —b. Toraa naun-

HOe ypaBHeHue [epelHIeIca B CICAYIOULEM BHIE:

RYX=b4yx—b 2rYx—b
3 r—— 3/ ——="— n & (xF£b),
kY x—b-yYx-b 3 yYx—b

Bl 2
A—1=73 (kF£ 1),

Hin
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OTKyJla HaxOMMM B; =3, kg =— 1/, TaxuM o6pa3om, nanHoe ypaBHeHUEe pacllae
NaeTCs Ha JBa

1'/a—x=3]'/x—b ) ,'/a—x:——;- o/ x — D.

N3 nepsoro ypasHeHusa noayyaeM x=a—'5827b, a W3 BTOPOro HaxonuM
_8a—b
x — 7 L]
IMposepxa:
_8a—b a-—x—b—a x— _8(a—b),
- i ’ -7 - ki »

NeBas 4aCTh HCXOAHOIO YpaBHEHHA paBHA
—ya—=b+2ya—b
—yVa—b—2ya—b 3’

a npasas 4aCTb paBHa

22/ bh—a _2 ( 1)

ectt az£ b,

=—-1—, ecin @£ b

8a —
1

Ananoruysoit nposBepko# yGexpjaeMcs, uTo

b
Hraxk, - KOpeHb YpaBHEHHs,

a--21b
28

3ameruM, uTO nNpH @=25 u mo6OM 3Ha¥eHHH X }€BaAn YacTb YpaBHEHHA

paBHa Hymo, a NpaBas YacTb DabHa — %[,
8a—b a--21b

Oms, xy=-—5—, X3 =——5¢—, [le a£b.

363, Mycth Y1 —x*=y=0. 3ameru™M, uro —1<<x<<l, oTKyRa
x* L y* =1, Wrak, nmeem cuctemy ypasHeHuft

{ x4y 35

— KOpeHb ypPaBHEHHA.

y 12

x? +yn =1,
nan 35
x'k)’==TEXW| } “)
x4y —2xy=1

MNoncrasnaa U3 nepeoro ypaBHEHHA 3HaueHHE X -}y BO BTOPOE, MOJYUHUM
2
(%% Xy) —2xy—1=0,

nau
1225 (xy)* — 288xy — 144 =0,
OTKYNa HAXOAMM JIBA 3HaveHWs xy. Pelllas Kaxjoe H3 9THX ypaBHEHEH copMe-
CTHO C NepBwM ypaBHeHueM CHcTeMul (1), Halinem yeTnipe pelienns cacreMs (1),
Ha wux ycaosmo y =0 ynoBreTsopaloT AnWE TPH.
Hpoeepkoit yGexnaemcs, YTo Bce STH TpH 3HAYEHHAA X YIOBIeTBOPAIOT
¥ HCXOJHOMY YDaBHEHHUIO.

Ooms, x;==08; x3=08 x;=— 1—14 G-y
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364, BosseneM obe yacTH NaHHOrO ypasHeHHA B kBajpar. Vmeem

= 1 —_
x+1—2]/"’ e

—1 1 -1
I x———+l—2Vx —=0,

X2 —l+1_0
1

uan

=1 )_0,
X

X — 2

OTKyl2 CHelyeT, 4TO =1, T.e x*—x—1=0, KopuaMmu storo ypaee
1+V5

2 *

Tposepkoit yGexknaeMcs, uT0 HaljeHHSie KODHH YHAOBIETBODAIT NAHHOMY
yDaBHEHHIO.

+ 5

Oms. x— V

365, Jlesas uacrb Jl2ZHHOr0 ypaBHeHUs NpeNCTaBAAET CO6OR HeMOnHuM KBal
pat cymMn p/x-a u 1/*—a, a noromy, yMHOXHB 0fe 4aCTH ypaBHEHHMA

Ha pasnocth /X -+ 6 — 3/ X— a, noayunM
e e )

VF(VTH—V:&):?&
Vita—y/ x—a=2ya.

Teneps, ucnmoab3ya paseHcTBo (@ — b)® = a® — b3 —.3ab (a—b), BO3BENEM
o6e uacTH MOCIEeNHEero ypaBHeHus B KyO, mOXyuYuM

x+a—(x—a)—31/x=' @*-2y/ a=28a,

-_— 1/03 -‘/-x’ — as
oTkyna HaxopuM x =0,

[lpr e =0 panHoe ypasHeHHe MepenmHuUIeTCHA TaK: 31/x‘ 0, 7. e. ¥ B 5TOM
cayuae x =0.

[posepkoit yGexpmaemcs, uT0 x =0 JefcTBUTeIbHO ABAAETCA KODHEM JaH«
HOrO ypaBHeHUSA.

Omg. x=0.

366. ficho, uto x>0, Tax kax x3£0, 10, NMogeans oGe YaCTH RaHHOIo
ypaBHEHHA Ha X, NOJYYHM D2BHOCHINbLHOE eMy YpaBHEHHE

2x =1y _ 3(2x—])—2]/—

HeHMA CIYxaT YuCIA X=

UIn

[lycte a %0, Torpa

nay

2x—1
Vx

otkyna y1=1, %y =2,

Iycrs =y. Torna

¥ —3yf2=0,
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Takum 06pa3soM, peliaeMoe ypaBHeHHe pacnajaeTCs HA fBa:
2x — | 2x — 1
=1 u

Ve Vx

W3 nepsoro nogyuaeM .x==1, a u3 BTOPOr0 HAXONHUM x=2__+2_V3—_ Ipo-

=2

BEpKA NOKa3WBaeT, YTO 06a 3HAYEHHs X YJOBIAETBODAKNT A2HHOMY YDPaBHEHHIO.
Oms. x;=1, x,=2—'*-2—-1—[—§.

367, llepenuuieM nauniioe ypaBHeHHE B CHeAYIOM[EM BHIE:
Bx—10x+1=x+6Yx+9 (x>0),
Gx—1P=Vx+3)
5x—1= = (Vx4 3).

TaxuM o0pa3oM, laHHOe yPaBHe{He pacmajaercd Ha JBa:
5x—1=Vx+3 n Sx—1=—)Yx—-3
‘s nepsoro ypasHeHus HaxoiuM x=1. Bropoe YpasHenne He nUMeer Zei-
CTBHTeNbHRIX KODHelt, a Mpn pellleHVK HKPPAUHOHANbBHEX ypaBHEHHH HaxzoAaTcA

auith RefcCTBHTENbHBIE KODHU.
Oms. 1.

368, Ilycrs YV x—2=aq, V3— x =38, Vimeem cucremy

al=x—=2,
{ B‘==3-_x)

Han

0TKYna

apB=1
Cnoxup Nepshe JBa ypaBHeHHs, NodydaeM
B =1

Bospefs o6e 4acTH Tperbero YDABHEHHA CHCTEMH B YeTBEPTYI0 CTeleHb,
NIOTY YUM
at Pt | 4af (a +-B)* — 2a°F =1,
Ho Tak kak a +p=qa* Bt =1, To nMeemM
1 -+ 4af — 24382 =
2af — a%p% =0,
ap (2 — o) =0.

Taxkum obpazom, mu60 a=0, 160 B=0, aubo ad=2. Ecam a =0, T. e.
3/Xx —2=0, T0o x=2; ecan p==0, T. e. /83— x=0, 10 x=3. Haxkonen,
cacreMa of =2, a-|-p=1 He UMeeT AEHCTBUTENbHHX pellleHHH.

MNposepkoft yOexpaemcs, uT0 x=2 B X==3 }eHCTBHTENbHO ABAAOICA
KOpDHAMH YpaBHEHQA.

me. X; =2, Xg=
369. V3 ycaosus Bmmo, yro a0,
T ak kax m’+n’=(m+n)“—3mn(m+n), TO

o+ gi=(o+g) —3(e+3).

HIHA

181974
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MosToMy KaHHOE YpaBHEHMe Nepemmmercs Ta:
x—a,"/x“=<a+%)a-—3(a+l),
x—(a-}-%)a—:i[v.?— (a+—l—) =0,

[ =(ora)lly+lora)ym+lera]]-
Sy fert]-o
7o B sl e st o
Takum 06pa3oM, NaHHOe ypaBHeHMe PAacCNagaeTcs HA ABa:

%/E—-(a+%)=0, %/F-}-(a-{—%)-i/’.?-{—(a-}—%)!—:i:o.
Ms nepsoro ypasHenns Hazogam x=(a +%>a, 2, pACCMTpHBAA BTOOE ypas-
HeHme KaK KBaEpaTHOE OTHOCHTERbHO 3/, momywm

e i

Tak xak IIpy HATHNYHH UPPAIMOHAABHOIO ypABHEHUA HUlYTCH TOJAbLKO neicr-
BHUTEJNbHHE KODHH, TO NOIXKHO OHTh

1\2 1
4—<a+7 =0, T. e a+7|<2.
1
Onnako M3BeCTHO, YTO NpH mo6om xeffcTBUTeAbHOM a £ 0 uwucio a+7|22.
1
CrnenosarentbHo, la+;|=2, YTO BO3MOXHO IHIIb NpH @ = =+ I,
Mpn a=1 nveem )/ x=—1, 1. e. x=—1, nps a=—1 nomyuaem
VE:I, T.e. x=1.
Takum o6Ga3oM, NpH @ =1 ypaBHeHHe KMeeT 1BA KOopHA: X; =28, Xg—= — |,
a npu a=—1 uMeer Toxe 1Ba KopHa: x;—=—8, x3—=1. Ecau xe a4 * 1, 10
3

ypaBHeHHE MMEET TOAbKO OIMH KOpeHb X = a+7> IaA Kaxmoro &, OTAHY-

HOr'O OT Hyas,

870. Byayase 3aMmeruM, YTO JNeBWE YaCTH BCeX TpeX ypaBHeHHI He H3me-
HATCH, €CIH OXHOBPEMEHHO 3aMeHWTb X M Yy Ha —x W —y. B cuny sroro,
eclIH TPOKa wucen (X, ¥, Z) ABIAETCA OXHUM M3 DEeUIeHHH CHCTEMH, TO M TpOHKa
yncea (— X, — ¥, Z) TaKKe ABaAeTCA pellenweM pawHoit cucremu. Cuenosa-
TelbHO, pellleHue MOXeT OWTb eNMHCTBEHHWM TONBKO TOrHA, KOrma X=3y=0,
[loxcraBnas Bo Bce TPH YpaBHeHHA BMECTO X Ky Hylb, NOAYYHM @=jh =
=z=+2

Paccmorpum orpenbHo o6a cayuas, T. e.

1) a=b6=2. B stoM cayuae umeeM

xXyz +2=2, xyz - 2=2,

{ xyzt 4-z2=2, RIn { xyz(z —1)=0,

X2y 2=, 2Ly Lf=4
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Tenepb BuaHo, uTO cHCTeMa uMeeT, kpoMe pemieHns (0, 0, 2), eute neficTeUTEND-
Hhle¢ pellleHHA, YAOBIETBOpAOWHE CHCTEME

z=1,
xy=1,
x4y =3,

Takum 06pasoM, eciy @a==b =2, T0 cucTeMa umeeT Gouablile omHOro JAeiCT-
BHTENbHOrO pELIEHHA.

2) a=b=— 2. B srom cayyae nMeeM
xXyzfz=—2, xXyz-4z=—2,
xy2® b z=—2, nau xyz(z—1)=0,
x2+y8+zi=4, xs+ys+za=4.

flcHo, uTO T2 CHCTEMA MMeeT eMHCTBeHHOe JeficTBuTeabHOe pelienue (0, 0, — 2).
Oms. a=b=—2
1

371, Ecan 2x —1=0, 1. e. x?—z—, n 4—y<<0, 1 e, y=4, 10 NanHas
CHCTEMA NepeNHlleTcs B BUje
2x—1=y=2,
{ x+4d—y=—1

Pewas sty cucremy, naxoauM x =328, y=13. Tak xax stm 3Havenus x u y He
NPOTHBOPEYAT HePaBLHCTBAM x;%, y=4, OHM yNOBIEeTBOPAIT NAHHOH Cu-
cTeme.

Ecan 2x —1=<0, 1. e. xs—;—, nd—y<0, 1. e. y==4, 10 NaHHAA CHU~-

cTeMa NpUHMMAeT BELI
{ —2x+1—y=2
x+4—y=—- 1.

Pewan 9Ty cucremy, noayvaeM x = —2, y=3. Ho rax xax 3<<4, 10 B 5TOM
cayyae cCHCTEMa He HMeeT pelleHnfl.

1
Ecnmn x== 5 =4, TO peuraeMas CHCTema 3anuileTcs Tak:
5 ) p

{ 2x—=1—y=2,

x—4fy=—1

PemenneM sTOH cHcTeMBl sBasercs napa umcen x=2, y=1. TlockoaeKky
HalljeHHWe B3Hadewns X==2, y=1 He NpOTMBOpEYAT HEPABEHCTBZM X =3,
y=<<4, 10 x=2, y==1 sBAEsoTCA pellleHHEM IAHHON CHCTEMLL

Hakouen, ecam x <<+, ¥<<4, 10 naHHaA CHCTEMAa TaKOBa:

2
—_ 2x+1 —ry=2,
X—4Jy=—1.
Dr1a cucTeMa Bhmognaercs Iuue Npn x=—4, y=7 Ho 12k xax 7>4, 10
Xx=—4, y=T He cIykaT pelleHHEM CHCTEeMH.

Oms. x;,=28, =13, x3=2, y;=1.
372, OyeBuano, YTO JNaHHAA CHCTEMa DaBHOCWIbHA Clelyioulei:

A=0, B4+C+D=0, B—C=0, D=0,
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x+y+z—(at+b+e)=0,
(@+b+0)(x+y-+2)—2(a® b2+ c® 4 2ab) =0,
(@—bx+b—c)y+(c—a)z=0,

cx -}-ay+ bz — 4ab=0.

3amenuM BO BTOpPOM YpaBHEHWHM X -}y -2z ero BoipakeHueM a@-}b--¢,
HalileHHWM K3 NEPBOr0 YpaBHEHHS, Noayvaem

(24 b -+c)® —2(a® 4 b2 - c* |- 2ab) =0,
uaM, PAcNoONaras 1eByHO 4acTh IO cTeneHAM OYKBH ¢, UMEEM
¢ — 2 (a4 b) (a4 by =0, mam [ — (6} b)]* =0,

OTKy2 CIERXyer HCKOMOe ycioBue ¢ =a } 5.
lloncrasana a@-}-b BMECTO ¢ B OCTaabHble TPH ypaBHeHHA, MOJYuHM CHCTEMY

YpaBHeHHH
x+y+z—2(a+0)=0,
{ (a—b)x—ay-}-bz2=0,
(a-}-b)x -ay 4-bz — 4ab =20,
e

ax bz — 2ab =0,
bx--ay—2ab=0.

x+y+tz—2(@+b)=0
|

PaccMOTpUM BCe BO3MOXHbIE CAYYad, @ UMEHHO:

1) a==b=0. B s1om cryuae cucrema NpPHBOAHMICA K ONHOMY YPaBHEHHIO
x4 y+42=0, 1. e. cucrema HeonpepeneHHan.

2) a0, b=0. B a1oM cayyae cucremMa (1) npusumaer raxkolf Bup:

x+y+z—=2a=0,
ax =20,
ay =0,
OTKynNa
x=0, y=0, 2z2=2a.
3) a=0, b£0. B sToM cayyae noayyaem
x=0, y=2b z2=0.
4) ab#£0, 1. e. a£0, b£0. B sToM cayyae m3 AByX NOCIENHHX ypaBHe-
Hu# cucieMu (1) naxonpum
__2ab—bx __2ab—ax @
==, =5, )

[loxcrasass 9TH 3HaYeHHA Jas ¥y M z B Nepsoe ypasHenue (1), momyuaem

2ab — ax  2ab — bx *

x4 5 -+ 2 —2(a+b6)=0,

2 3
il — x (0* - b* — ab) = 0. Ho nockoavky @® - b — ab=(a ——g—) +¥ #0,
10 X =0. [loacrasans x =0 B ypasHeHus (2), notyyaeM y =2b, z=2a.
373. Ilycte X34 X3+ X3 4...--x, =y. Torna namsas cucrema nepenu-
LIeTCA B BHAE

y—x=1,
y—x3=2,
y—xn="n
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CnoxuB nounenno sce YDPaBHEHHA CHCTEMB!, NMOIYYHM

oy —(X;FxsFee. Fxp)=1-4+24...4n 1)

Ho tag kak x; 4 x3-4+ ... x,=y, a I+2+...+n=%l-)-, u3 (1) Ha-
XONUM

_n(@a-L1)
V=5 =)
IMockoabky xp =y — Rk, TO uMceM
__a(n-}1)
=gm—n

rae B = I, 2, cany 1L,
374, llcpenuuieM NaHHYIO CHCTEMY B BHIe

y=1=F(x—-1)p ¥=1-|xh
RIK
y—1=|x—1|, P=1-—|x|
Ecan x==1, To cucrema npuuumaer Bui

2y—1=x—1, Y=1~—x,
nan
X

y= T yY=I1l-x
Tak xak x=1, To umeeM y2—2- u =<0, B NOCKONBKY NOTy4YeHHWE Hepa-

BCHCTBA HECOBMECTHMBI, IO 3aKfioydeM, 4YTO Npu x==1 CHCTeMAa He UMEeT pe-
meHuit,
Ecant 0<<x <1, TO cHCTEM2 nepenHUIETCH B BHAE

29— 1=1—ux, y=1—-=x

Pemas sty cucremy, nosyuum x =0, y=1.
Haxonen, ecan x <0, TO cHcTeMa npuHHMaeT BHI
2y—1l=1—ux v=I14x

unu
=2(1—y), x=y* -1

Taxk kak x <<0, 10 uMeem ABa HepaBeHCTBa:

y—1>0, ¥y —-1<0,
nmn
y>1, —l<y<l.

[lockonbky noayyeHHble HEPABEHCTBA HECOBMECTHMN, TO 3aKIOUaeM, 4TO IpH
x <0 cuctema ne MMeeT pemenuit. VITax, cucrema yMeer eJAMICTBEHHOE pellle~
Hpe x=0, y=1,

375, Ecin y =0, 10 nanHoe ypasHeHue NpPHHAMaeT BHJ

x% —x=0,
orkyna x; =0, y,=0, xg=1, y,=0.
Ecan y£0, 1o, nonaran —y'f=k, HMeeM X = ky; NOITOMY JlaHHOE YpaBHC=

HHEe NPHBORMTCA K BHAY
ky~ty=Fky' 4 ¥,
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unu

E+1=(r+1Dy,

_ k41 _kk+D
y—k’_-l—l’ x“Tkr' M

rae kB — n060e paunoHanbHOE MHCHO.

l;elaﬂnemlioe Bulie pemienue X; =0, y; =0 comepxurca B dopmynax (1)
npu k=~ 1.

Oms.

OTKYXA

_ k41 k41
—l—l—k" ’ y—'kx_l_l'n
rie k — nofoe paunoHaTLHOE YHUCAO, H
x=1 y=0
376. [lepenumeM NaHHYI CHCTEMy B BHIE
X —16x =y'l —4y,
{ 5x?'=1y® — 4.
Ecan x 30, To, Honesus nouseHHO MepBOE YPaBHeHHE CHCTEMbl Ha BTOPOe,

nonyuum
xP—16x _y*—4y

5x® - ys —4°
OTKYyHa
_x1—16
Y="5x

TNoncrasnga sTo 3HaYeHue y BO BTOpO€ ypaBHEHHE CHCTEMHl, IIOAYYHM

(ke —16)
= h
nay
12454 4+ 1324 — 256 =0,
orkyna x? = 1. CiaenoBarensho, x; =1, x3=— 1.

x*— 16
Moncrasnaa HalkneHHbIE 3HAYEHHA X B QopMyny ¥y ——p——, HOAYYHM

S5x
n=-3, Y. =3

Ecan xe x =0, To U3 BTOPOro YpaBHEHHA CHCTeMW noAyyuM y? —4 =0,
OTKYJa Y3 =2, yy=—2.

[lpoBepKoit nerko ybeaurbcs, uTO HalfjeHHHe NOCAeOHHE 3HAYEHHA X W Y
YIOBJETBOPAIOT M IIEPBOMY YPaBHEHHIO CHCTEMHI

Oms.
xi=1, {x,=—1, {x,=0, Xy =0,
{yx=—3i »=3 »n=2 h=—2
377. Vimeem
Yy es_,
Ay ey 1T -
HIY

VEGEYT)
VR V)
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3
3 i
OTKylHa l/—y;=4, a moTOoMYy %=i 42 =+ 8, 1. e. y==+ 8x. [logcrasaaa
y==+ 8¢ B mo6oe U3 ypaBHEHWH CcuUCTEMH M pemasa STO ypaBHeHHe, HalneM
th:l’ Xgpa=— 1,
Taxkum oGpa3oM, AaHHaa CHCTeMa MMeeT 4 pelleHus:

Xne=1, Yps=%8 xpi=—1, ¥u,,=7F8

878, lomkno 6uTh @ —x =0, b —x=0, y—x=0, y=0. Takxke acuo,
uro Yo—x<Va—x, 1. e a=buVy—x<Va—x, 1 e a=y. W,

NOMKHO ObiTh aZ=bz=x, azzy=0, y=x.
CxnanwBad ¥ BBUHTaA yPABHEHHH CHCTEMBI, TONydaem

{ Va—x+4Vb—-x=2Vy,
Va—x—-Vb—x=2Vy—ux;
1IH 0oche BO3BWIUEHHA B KBaAPaT o6oHX YpaBHEHHHl Nocieduell CHCTEeMH, Mo-
nydaem
a+b—24+2V{a— )b —0) =4,
a+b—2x—~2V{@a—x) (b —x) =4y — 4x.

CxpagmBas M BHYWTAA YPaBHEHHA STolt CHCTEMH, HMeeM

{8y=2<a—l-b>.
4V (@ =x) (b — x) =4x,

y="2
{ 47 @
x=Via—x){ —x)

U3 Broporo ypaBHeHHa cHCTembl (2) BHAHO, uTO X=0 W (¢ b)x=ab.
Hockossky x=0 W a=b=x, 10 a=0, 1=0. Tak kak a=0b, a =0,
b=0, To BO3MOXHN IHlIL ABA CAyyas:
) a=b6=0. Tak xak e =y =x=0, a=0, 10 nony;rm x=y=0
e+

(M

nm

2) >0, b=0. B stom cayuae x=#7, y="=,
379, Ecin x=0, y==1, 1o naHHaa cucreMa ypaBHeHHH nepenuuierca B ches
jiyoleM Bue:
{ X+ 2y =35,
2x4+ y—1=38.

Pewas sty cucremy, Haxogum x=1, y=2.
Ecin x=0, y< 1, To pemaemas cucTemMa ypaBHeHHH NPHHHMAET BHJ

{ X 42y =5,
2x— y+1=3

U3 stoft cucreMbl moayuvaem x=i5)-, y=%. Ho Tak kak %> I, To B pac-

cmarémaaemou Cllyyae JaHHasa CHCTeMa He MMeeT pelleHuil
cip x <0, y=1, 10 cucrema Taxosa:

—x+2 =5,
{ 2+ y—1=3
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3 14
PemenueM nocieptielt CHCTeMB ABIAETCA apa yHcen X=-=, y=%. Tak «xaxk

3
.5->0, TO H B STOM ciylae CHCTeMAa He WMeeT pelleHns,

Hakonen, ecmn x <0, y<<1, To uMeeM cucremy

{-—x+2y =35,
2x— y+1==3

oTkyaa naxoguM x¥ =3, y=4. [lockoarky 3>0 (¥ 4> 1), To ¥ B mocnenHeM
cayyae CHCTeMa He MMeer pelieHufl

Ome. x=1, y=2.

380, Vs nepsoro ypasuenna nmeem (ex — 1)y=x. flcno, uto ax — 1 340,
TaK Kax, ectH 6w ax — 1 =0, T0 mepBoe ypaBHeHHe IiepenHcazoChb Ou B BHIE

X

x-+y=y, orgyna x=0, u —1 =0, uro uesoamomno. [TosTomy Y=g
Ananoruuno nokasuBaercs, 4to ¢x — 170, a notoMy M3 TpeThero YpaBHEHHA

X
mosyuaem z=_——. [MoncraBass naltneHHble BHIPaXeHUs A9 ¥ U Z BO BTO-
poe ypaBHeHMe CHCTeMbl, TOTYYHM

(a—b+4¢)x* —2x =0,

2
OTKyAa HaxomuM x; =0, x’=Z?5——|:_c" Tenepn nerxo uattth y u 2,

. _ 2 _ 2 - 2
Oms. x;=y,=2,=0, =TT e y’—.a—[—b—c’ B=pr

381, CroxHB NOYZEHHO BTOPoe W TPEThbe YPABHEHHA CHCTEMBI, NOAYYHM

—4x=—2, orkyna x=-. Noncrasana x=%3 nepBoe M BTOPOE ypaBHe-
HUA CHCTeMbl, NOAYUUM
3 3 7
y+4z =3
3
y— z=—2-¢

3
W3 BTOpOro ypasHeHHA STOH CHCTEMB HaXONHMM 2=y —-5. MNoncraBaaa Hatt-
lenHoe BHpakeHHe WIA Z B MePBoe ypaBHEHHe, IONYYHM ypaBHEHHE

 —1) @* — 10y 4 17) =0,

orkyna y=1 wnmu B8y* —10y 4+ 17=0. TIlockonbky KOPHH  ypaBHeHHA
8y* — 10y 4 17=0 xowmmaekchne, To HMeeM numb y = |. [loAcTaBaad HaitgeH-

Hble 3HAYEHHA X U y B 11060€ M3 YpaBHeHHH CHCTembl, Hallnem z= -7

Oms. x=%, y=1, z=—-%.
382, Tak kak (B cuay Broporo ypasuenna) |x|<<1, |y|<<1, To u3 nepsoro

aBHEHAA CHCTEMH chaefyer, 4to ambo x =1, y=—1, mbo x=—1, y=1.
0 TaK Kak
aresin I = ;- , arccos 1 =0, arcsin (—I) =— 12‘- , arccos (—1)=m,

TO BTOPO€ YPaBHEHHWE BHINOIHAETCA (y‘l"Tb‘Baﬂ nepsoe ypaBHEHHE) AHWIL [IPH
X = 1) y=-1,
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383. Manuyio cHcCTeMY MOMXHO [epenucaTt, B Buje

xty=a-—z 1))
Byt =t 2, @)
2%y == 22, 3)

Croxus mounerto ypasueHua (2) m (3), HaxonuM
x+yP=0p42,

a Bo3BejA B KBagpaT obe yact¥ ypaBHewHa (1), noayuaem
(x+y)=(a—-2)"

W3 nocnegnux n8yx ypaBHenuft cielyer, yto b® 4 2® = (@ — 2)%, OTKYIa HAXOLUM
2az=a* — b®. Tak Kax MieM AHIUb NOJOKUTEAbHBIE PEIICHHS, TO X 4 ¥ -2 >0,
a notoMy ¥ a> 0, CrepoBarensHo,

a? — b?
=T )
Moncrasana sto anavenme z B ypasuenus (1) u (3), monyvaem
_a+b
X +y - 20 » (5)
_ (as — bs)s
XY= g (6)

Peman coemectHo ypasuenusa (5) n (6), naxonum
a® b + Y 10a%0® — 3a* — 35*

FrLe=—g—=% 4a ' (N
) at + b T0a%5" = 3a% — 35
Y= ;l; * 14 a . (8)

®opmyan (4), (7), (8) maT Ham HBe TPOHKHM 3Haveunit x, ¥, z, KOTOpHE AB-
AAIOTCA pelleHHAMH JaHHOM CHCTeMH, B 4CM MOXHO y6elHMThCR MOACTAaHOBKOMH
HX B KaWJAOe U3 YyPaBHEHHH CHCTEMBHL.

JAna Ttoro uro6H cucTeMa HMmela x0T 65 07HO MONOWHTENbHOE pellenue,

a® -+ b®
Heo6x0a¥MO, 4T06H X+ y >0, T. €. ;-a >0. [aa TOro uTOGH pemenua
Ohrn gelicTBHTEIbHHIME, HEOGXOOHMO, YTOGH HMENOo MeCTO HepaBEeHCTBO
- 10a%b® — 3a* — 302 = 0. (9)

flcHo, uto B£0, TaK Kak B IPOTHBHOM cayuyae 6o 6st x=y=2=0. Caeno-
BareabHo, b* > 0. [lonesus obe yacTH HepaBeHcTBa (9) Ha — 4%, moayvum

2 2
3(“_)' —10% +3<0,

[ b
OTKYHA , \
—3"$a—=,<3; .
a HoToMy |
a
—_ <V3. 10
Vi< <" @
Jas toro uTo6H z GHIO NMOAOXMTEAbHHM, Heo6xoluMmo, uTOGH a® > b* (BCnoM-
HHUM, 41O @ > 0), oTKyna
a>|b}) (a1 -

184



U3 coornomenutt (10) u (11) crenyer, gro
lbl<e<|b|V3 {12)

Wrak, Mm poxasamm, uto yciaosue (12) aBagercs HeoGXoAuMHIM, 4TOGH pe-
eHHa CHCTeMH OBJIM NOAOXHTEAbHHMHK 1 pasauvunbimu. V3 pasencrs (4), (5),
(6) caenyer, uro x>0, y>0, 2> 0. Takum o6pasom, cooTHouenue (12) as-
AAeTCA M JIOCTATOYHHM YCIOBHEeM, uTOGH 06a pellleHHs cucTeMbl GBI MOKOXH-
TeNbHHIMH. 3aMeTHM, uTo eciu |b|<<a <<|b|¥3, To cucTema mmeer gma pas-
JIYHBX TIONO¥HTEAbHBIX PermneHus.

384, Ecau x? — 6x+ 5=0, To HaHHOE YPaBHEHHe MMeeT BIJ

x?—6x+8+x*—6x+45=a,
2%? — 12 + 13— a=0.

D10 ypaBHEHHE He MO¥eT HMeTb GoAbIle ABYX pellleHM# HH NPH KAKOM a.
et x?—6x +8=0, 10 x*—6x+ 5<0, a nosToMy naHHOe ypaBsHEHHe
NPUBORUTCA K BHRY

HIHA

— x4 6x—8 —x*+6x—5=aq,
ua
2x2 —12x 4+ 134+ a=0.

9710 ypaBHeHHe He MOXeET MMeThb 60able NBYX PelleHuit HH IIPH KaKoM a.
can x? — 6x 4 8=0, x* —6x 4 5=C0, To manHOe ypaBHeHHe NPHUBORHTICH
K BHRY
x2—6x48—~x?}6x—5=nq,

T. €. a@a=3, HHave rosopa, NPk @a=23 W NPH BHIOZHEHKH TNOCJAERHHX ABYX
HEPABEHCTB ypaBHEHHE YHAOBNETBOPAETCA TOXNECTREHHO, T. €. HMEET GECKOHEYHOe
MHOXECTBO pelueHun.

Peman cucremy HepaBeHCTB

{ x?—6x +8=0,
x? —6x 50,
NOAYYHM OTBeT:
l<x=<2 4=<<x=<5. (1

Jlo6oe snauenue x u3 ¢opmyn (1) npu @ =3 ynoBaeTROpAeT TAHHOMY ypaBHE=
HHIO.
Ome. Tonbko npu @ =23 ypasHeHue HmeeT Godee Tpex pelleHui.

385. Mmeem

cos(x+y)=%(cosa—— sin a),
M

cos(x—y)=%(cosa+sma)_

Heo6X0nHMEM H NOCTATOUHBIM YCHOBHEM CYLleCTBOBaHMA pellleHuft cucreMb (l)
ABAAETCA _BLITIONHEHHE NBYX HEPABEHCTB:

S .
3 (cos a — sin a) | <<,
5 .
lg(cosa-i-sm a)|=<1,
Hau
6

cos(a-l—%—) |<5ﬁ'
lcos(a—j:—) '6-5—16/—2:'
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oTKyna

6 T 6
arccos —— 4 k<< a -+ —<<m — arccos — 1 =k,
5Y2 T 1 5V2 +
arccos 6 +nm$a—£ =<Im — arccos 6 + mm,
5V2 4 52 ’
HIH 6 6
T T
arccos-—-— — — -+ nh =< a << & — arccos — — — -+ 7,
5V2 4 + 5V2 4 +
6 m 6 m
arecos —— — TIN=<Ia << T — Arccos — —_— ™m.
l 52 + 1 T 5V2 + 4 +
CaeaoBaTeabHo, i
6 T 3n 6
arcCos ——= -+ — 4w << @ << — — arccos — + nn. 2
5Y2 + 1 + 4 5Y2 t @

d)op’»;gna (2) naeT BCe MCKOMble 3HAYEHWA I1apaMeTpa a.

3%6. M3 ycnosmaA Buawo, ¥To ecan ¢ =0, TO JaHHOE yPABHEHHE HMEET PelieHHe
AHllbL TIPY @ = — b, W NPHTOM B 3TOM Cayuyae OHO MMeeT eNHHCTBEHHHIH KOPEeHb
x=—a=n=:. lloaaras B paabHefimem ¢ > 0 u Bo3nens ofe uacTU naHHOrO ypas-
HEHHA B KBagpar, IOAYYHM

xtatb—x42VxFa)G=%) =0,
a4+b+42V(x-Fay(b—x)=c\ 8))

W3 (1) cnenyer, yTo naHHoOe ypaBHEHHE HMEET PeNIEHHE NMIIb NpPH

c’=a+b 2

HIH

Pasencrso (1) nepenumem B BHAE
4 (x +a) (b — x)=(ct — a —b)?,
dx®—4(b—a)x -+ (c*—a—b)} —4ab=0. 3

niag

JIMCKPHMHHAHT 9TOro ypaBHEHHA
D=4@p—a)?—4(—a—"b)- 16ab=
=40 4af—4[c* —2° b+ a) + (b + 0] =4+ [2(b + a) — ¢*].
1) Ecnu D=0, to ypaBHenHe (3) UME€ET TOAbKO KOPEHb

x_b——a
=".

Tak kak ¢>0, 02 (04 a)—c*=0, 1. e. c=V 2 (b + a)i noncrbaHonoﬂ B HaH-
—a —a
HOe yPaBHeHHe 3MAUEHUA X = —p— y6exaeMCA, YTO YHCIO 5— — KOpeHb

I3aHHOTO YPaBHEHHSA.
2) Ecam D <0, wro uMeer Mecto npm ¢%0 u ¢ > 2 (b + a), T0 ypaBhenne
(3) ne umeer neficrBUTeIbHBX KOpHel,
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3) Ecan D>0, 10 ypasueHue (3) uMeeT jBa PasnMYHHX NeHCTBHTEAbHHX
KOPHA:
Xie =—;- [b —axcV2b+a)— c’] , Tak Kak ¢ <<2(b+ a). lloncraBum

5 1€BYIO WACTh NGHHOFO ypamHeus x,=%[b—a+c]f2—W—__c‘5], Torna
Vitat+Vi—x=
=V p|p+atevimra—e|+) 3o+ cvitra—e|=
=§[]/(2b+2a—c‘-’>+2clfm:‘c?+c"+
+1/<2b+2a—cﬂ>—2cvm+c2]=
=5 (VEFT—ctel+|VBFa—C D=0,

TaK KaK M3 COOTHOoWmeHus (2) chenyeT, yTo ¢==V 2b - 2a — c*. Taxum o6pasom,
1

Xy = [b —at+cV20bt-a)— c’J — KOPEHb [AHHOrO YPaBHEHHA., AHANOrHYHO

yGexnaemcs, 4To It

x,=—l2-[b—a——c]/2(b—f—a)—cg]—

BTOPON KOPEHb NaHHOrO yDABHEHHA.
WUrak, ecan ¢* =2 (a+-b) uin ¢=0 ¥ a= — b, To ypasHeHHe

VEiFa+VF—x=c

MMCET €IHHCTBEHHHI nefcTBHTENBLHLIY KOpenb.

Ecan me HM OOHH M3 STHX CAYuaEB MECTd HE HMEET, TO PacCMaTPUBAEMOE
ypaBHeHHE He HMeeT aeHcTBHTEnbHbIX KoOpHel [Npu ¢® > 2(a 4 b)] win nMmeer
IB2 Pa3NuuHLIX peHCTBHTENbHHX KOPHA [Npr ¢® <2 (a - b)].

387. Mmeem

sin? x sin? y — p° sin? a, } M
cos? x cos? y = p° cos? .
CroxuB NoYNEHHO ypaBHeHHs cuctembl (1), noayvyum .
p? = sin? x sin? y 4 cos? x cos? y. 2)
U3 pasencrBa (2) BuaHo, uto 0<<p*<< |, manm
Is|p|=<L (3)
dopmyna (3) BHpaxaeT Heo6XOAMMOE YCHOBHE CYI€CTBOBAHHA pelieHuit JaHHOI
cucreMbl. Y13 nannoit B yCIOBHM CHCTEMB YPaBHEHHI CIeRYET
{cos(x+y)=p(cosa—sin a),

cos (X — y) =p (cos « 4 sin a),
HaH

cos (x +y)=p V2 cos§, @
cos (x — y)=p V2 sin§,
rie ﬁ=a—|—\%, Tak kak |cosP|=tl, |sinf|=<cl, To mam cymecrBoBaHIs

PEINEHUA CHCTEMB, IaHHO#i B YCIOBHHM, NpPH WNOOHX 3HaYeHHAX a (Hau f)
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Heo6XOgUMO W JOCTATOYHO, YTOOLI
— 1
V2 1<l, 1 e |p1<V—2_. ()

M3necrHo, yro 1 <[ cos § | | sin ﬁ|sV2—; nosroMy nauw6oabliee u3 yucex [cos |

2
u |sinf| ue Menbme 5. [ostomy cucrema (4) HMeeT pellleHHE NpPH TaKOM

Boibope uymcna B, uTobu HamGoabmce u3 uucen |p V2 cosplu |2 V2 sinp| ne
npesxmano l, cienoBareanHo :

pVQ_-—lg—(él, T.e [pl<sl (6)

Vs (3) n (6), a 3atem u3 (3) u (5) noayvyaeMm OKOHUYaTeabHo
2) 0<|z|<l,

1
6) 0<<|pl< R -

388. Vimeem
y=0b041—rx,
I _;_
[Tycrs .
a*=z d *'=c¢>0
Torna |
¢
2tz =7
HIn
22! — 2+ 2c=0.

Jis CymecTBOBaHHs DEIIEHHA CHCTEMH HeoGxonumo ycnosue D =1—16c=0,
1. e. 0< cg—ﬁ.

Tak kak x-y=>0*-+1=1, 10 Mo KpaitHe Mepe OLHO M3 HEU3BECTHhIX
nonoxuTenbHo; nycrs x > 0. Jlanee tak kak 0<a”""l é% nHbrf+lz=l 10

0<a<l ()

Ecan npu x>0 3navenne y<<0 (umu y> 0, Ho x=<<0), T0 Nepoe ypas-
HeHHe CHCTeMB He MMeeT pelleHHil, 6o, yunTnpaa (1), uMmeem

a*+ad> 1.
MNostoMy x>0, y> 0. M3 nepasencrsa o t! sll—ﬁ noayuaem, yuMrHBas (l),
410 |
b+ 1=log, 16
nau

1
10127/ toga 5 1. S

U3 (1) u (2) caenyer
o<a<l, lbla"/loga%—l,
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OTkylla HMEEeT MECTO HEPaBeHCTBO

1 1
loga 16 — 1=0, 1 e a=1g. (3)
Moaromy u3 (1), (2) u (8) crenyer:
1
w=e<lh (4
. 1
10127/ toga g —1 . ®

Ycnosua (4), (5) ABasaoTCA HEOBXOEUMHLIMH JAA TOro, uTOGH JdaHHas CHCTeMa
uMena peliexns. [lokaxem Temepb ¥ jOCTaTOWHOCTh 9TMX YychoBH#. Urak, mycTs
umeor Mecto (4), (5). Torna H3 BTOPOro YpaBHEHHS CHCTEMbI CACAYET, YYHThi-

Bag (9), U0 ;c—l—yalog,,li6 —1—|—l=10gah—3, a nostomMy B cuay (4)

xz

log, —
<a ° 1 e a< 6

Takum o6pasoM, uMeeM CHCTEMY YpaBHeRIMuil

1
X o J—
a ai’_16~e, rae 0<e<16,

MNo reopeme, o6patHoft Teopeme Buera, cocTaBuM KBafpaThHOe YpaBHeHHe, HMEI0-
mee KOPHAMH a* W a7,

z’——é—z—l—l—-lﬁ—e=0.

JuckpuMHHaHT 9Toro ypaBHeHua D= 711- -4 (1_16 - e) =4e>0, a nosromy

2,a>0, 1. e.a*>0, >0 (rak KaK a"—l—aJ’=%>0, a"-ay>0). Cneno-

BaTeNbHO, HAHHAA CHCTeMa yPasHeHHHt uMeeT peIllelye TNPH BHIOJHEHHH YCAO-
sutt (4), (5).
389, Ecam nanHoe ypaBHeHHE MMeeT DEIIEHHs, TO BCe OHM NPHHAajJeXaT
5w 5w
HHTepBaxy (0, 7), Tak kak x>0, cosx << 1, a mosromy X<5 <1|3 yCHOBHA

bl
BHIHO, 4TO X 5 ). B ykasaHHOM uHTepBane GyHKuua y=log g, X Bo3pacraer,
7
57
a (yuxuua Yy, = Ccos X y6mBaer B murepBanax (0, @) u (2m, 5 ) ¥ Boapactaer
B uuHrepBane (=, 2x). Kamamit M3 STHX TpeX HHTePBAIOB CONEPWHT ORHO H
TonbKO OHO pelleHHe NaHHOTO ypasHeHuA. [le#CTBHTENbHO, l0gs, X B HHTCPBaALE
g
(0, ©) Bo3pacraeT or —-oo Ho logs, #>0, a cosx y6usaer oT -1 go — 1,
. 2
a TIO3TOMy PH HEKOTOPOM Xy, rne 0 << x, << m, HMeeT MecTo PaBeHCTBO logy, Xy =
2
=C0sX;, T. € X;— KOpeHb JaHHoro ypaBuenus. Janee logz, X B HHTEpPBane
P
(m, 2n) Bo3spacraer oT logs, ™ >>0 xo logs, 25 << 1, a cosx Bospacraer or - l.
7 7
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no -+ 1, nostomy B mutepsase (m, 2m) jaHHOE YPaBHEHHE MMEeT ONHO H TOXbKO

- 5“
onno pemenue. Haxonen, logs, x B untepBane (21:, 7) Bo3pacraer or logs, 2
Zz z
o 1, rne (0 <logy, 2n < l) » a cos x y6uBaer o 1 no 0; moaroMy B MHTepBae
z

2
HOE YpaBHeHHMe HMeeT TpH pelleHns. Ha puc. 2 mano rpadmyeckoe pemenne.
A6cumccer Tovek A, B, C — pelieHHA yPaBHEHHA
390, Mmeem

5m
(21\:, = | YpaBHeHtte HMeeT OIHO H TOMbKO ofHO pelllenme. Takum o6pa3om, nau-

sin* x+psinx —p*+1=0.
Heo6xonumbiM ycnoBHeM CyIeCTBOBAHHA pellleHHA NAHHOTO YPaBHEHHA CHYXHT
HepaBeHCTBO D ==p? — 4 (1 — p?)=0, oTkyna

2
|P|>V—5—, 8}

flycts sin x =2; torna
24pz—p'+1=0,

—pxVipt—14

25,8 = 5 y 21=22,

[O3TOMY

CocTaBuM (YHKIHIO

F@y=2"4pz—p*+ 1.

Jaunoe ypaBHeHHE MMeET pellleHHA B CaefyIOMHX Clyyasx:

) —l<z,<z <l

Heo6xomuMbiM H JOCTaTOUHBIM YCIOBHEM BHINOAHEHHA STHX HePABEHCTB C1Y-
MUT MHOMECTBO BCEX pelleHHH CHCTeMhl HEPABEHCTR

{ F(=1H=0,

2'(_l)+p$01
F()=0,
2:-14+p=0,
T. €.
Pt+r—2<0, —2=p<l,
P<2 P2,
Pop—2<0 M ) —1<p=<?
pP=—2 r=—2
T. €
—l<p=<l 03]
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2

N3 (1) 1 (2) crenyer — I<<p<<—

2
H——<<p=<l|,T. e
V5 p ’

143
2
—_— <l 3
V3 |7 ©)
2) — l <z’< l-
Tornma HOMKHO GHTH
f(—n<o P+p—=2>0 p<-—=2 p>1
F(1)y=0, nwm pPP—p—2<0, nm —1=sp=s?
2:14p>0, p>-2, p>=2
T. €
I<p=<2 (4
U3 (1) u (4) cnenyer
I<p=<2. (5
3) —l=zg <l
Torna umeeMm
f(=1)=0, P+pr—2<0, —2<p<],
2:(—1)4p<0, nan <2, wm <2
AOESY pP—p—2=0, r<-—1, p=2,
T. &
—2<p=<-—L (6)
Ha (1) u (6) caenyer
—2<<p<—1L ()
U3 ¢opmya (5), (7) monyyaem
I<|pl=s2 ®)

N3 (3) u (8) caenyer, 4TO ypaBHeHHe HMEET pellleHWe JHIOL NPH

slpl<2

391, U3 ycaosna caenyert,

TO
|x+2]—|2x48]>0,
no3TOMY

= +2i>12048),
T (2> 2x+8)

q

3x? 4 28x 4 60 <0, -6
OTKYHa

—b6<x<<I —1083. (1)

7

5 -1

Puc. 3.

Bce pellleHHs JauHOTO ypaBHEHuA, €CAH OHHM eCTb, YIOBIETBODPAIOT HepPaBeH-

cr8y (1).
Ha puc. 3 nocrpoen rpa¢ux QyHxumn

y=|x+2|—|2x+8|

JIns BCeX X, YIOBAeTBODAIOLLMX HEPaBeHCTBAM
drtuM rpaduxom CIyKHT aomaHas AMB.
a) lasa toro yroGn NaHHOEe YpPaBHEHHE MM

XOIMMO M JOCTaTOYHO B3ATH TakOe 3HAYEHH

nepeceyer jmomanylo AMB TOoIbKO B OXHOH T

).

€10 eJHHCTBEHHOE peHIeHHe, HeoO-
e a, npru KOTOpOM rpajuxk y=a*
oyke. Iakolt TouxO#t MOM¥eT GHTb
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TOALKO Touka M, npn srom O<e<<l, rak kax npu a>1 mw6olt rpadux
y = a* npoxoxut yepe3 Touky (0; 1) u nepecekaer nomauywo AMB B IByX TOUKax.
Wrak, nckoMullf rpaguk npoxoaur uepe3d rouky M(—4; 2), 1. e. 2=a™*,

L
e

6) Ecan a>;1/L_2-,, 10 rpaduky Y= a* nepeceKaorT TOMaHY0 B IBYX TOYKAX,
a [OSTOMY ypaBHeHHe HMeeT IBA pelIEHHsA.

B) Ecin 0<a<v—2_, 10 rpadun y=a* He mnepecekalOT JOMaHOll, a
[03TOMY yDPaBHEHUE HE HMEeT pelmeHm"l. |

Oms. a) a—=-——: 6 a>-—-——; B 0<a<—_—

) a=grzi O e> i 8 75

392, M3 ycnoBus BuaHo, yto x>0, 2 nosromy

0 <arctg x < =/2 nan 0<%—+y<1:/2, T. e. — w4 <<y <<=f4

OTKy@a a=

CnenoBartentHo, ecny QaHHAsA CHCTeMa MMEET PemleHns, T0 — wjd << y << njd.
1) Mycts @> 1. Ecan y Boapacraer or —=/4 10 0, To x =a 'Y y6upaer or
a¥" 10 0 (rie 0<a¥"<1), a x=tg<y+71;-) Boapacraer ot 0 mo 1.

CaepoBatensno, B uutepmane (0<<x << 1) cuctema ypasHeHH# HMEeT ONHO H
TONBLKO ONHO peleHue.
Ecin y soapacraer or 0 1o =4, 10 x =a'/Y y6msaer ot co no a*/*>1,

X =tg y—f—g—) Boapacraer oT 1 fo co. CnenosaTensHo, B uHTepBane (1 < x <<oo)

CHCTeMa YPaBHEeHH#l WMeeT ONHO W TOJAbKO OIHO pelleHue.
Taxkum o6pasom, npu @ > 1 cucTeMa uMeeT 1BA pelleHus.
2) Iycts 0<<ae<<1. Torpa npw Bo3pacrauuy y or — =/4 no 0 3uayeune
. T
x=a'% Bospacraer or a~¥">1 1o co, a 3navenne x=tg JH‘T) BO3pa-

craer or 0 no 1.
Ecan xe y Boapacraer or 0 no =/4, t0 x=a'Y so3pacraer or 0 no
k3
a*/™ < 1, 2 snavenne x=tg (y—f—T> Bo3pacraer or | 0 oo,

[Mosromy nmpu 0 << e << 1 cucTeMa He umeeT pewreHuf.
3) Ecim a=1, 10 XY =1, 4TO BO3MOXHO NpH

a) x =1, y — awboe yuciao; Ho roraa arctg l =%+y, 1 e, y=0.

6) y=0, x5£0; no torna arctgx=%:—+0, x=1

Takum o6pasom, TOALKO NPy @=1 cuCTEMA UMEeT ENUHCTBEHHOE DeuIeHue
x=1, y=0.
393. Cumrtas, Kak mnpuuaro, a>0 HAXOIUM [0 CBOICTBY B3aumHO oGpart-
HBIX TIONOXHTEAbHHX YHCeN, YTO
1
a¥ 4 e 2,

rIe 3HAK pAaBeHCTBAa uMeeT MecTo aumb npw a=1 uan npu x=0. Ecan xe

a#£1 u x#0, T0 PyHKunA y_.—_a"—}—a? [IPHHUMAET BCe 3HAYeHHs,-HOAbIUNE
f1\x .

uem 2. Iostomy ypasuenne a* -4 ) =™ uMeer pellenue, ecau 1y a=1,

m=22)a>0,a#1, m>2
Oms. a=1,m=2 nm 0L a£l, m>2,
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394. [Mepenniiem Bropoe ypaBHenHe CuCTeMbl B BHZE

. x24v2
@+ 2 =@ +n»
nan
x40

@ 4200+ 1) 2 =+ 1).

Tak wak 6*+ 26+ 1> b*+1 npu b%0, To peiiehus GynyT avmn B crekyic=
mUx cAyvasx:

2
a) ""2” =0 (1. e. x=0, y=0), b — mw06oe;

6) b=0;
B) b5£0, xgg_ya<xy.

Cpasy BrAHO, uTO cayyall B) HeBO3MOXeH, TAK KaK HEpaBeHCTBO STO He
AMEeT MCCTd HM MPH KAaKuX HeficTBHTENbHHMX X ¥ y. B cayuae a) umeem u3 mep-

BOrO ypaBHeHHMAa @®=2, T. e. a=+}/2. Haxoneu, 8 cayyae 6) umMeeM TONBKO
OIHO YpaBHeHue
A+ ++ =2

Jlepas yacte npuHuMaer aw0ble NONOXHTEAbHble 3Hauckusa. Hanpumep, npu

1
== — - NeBaA YacTb uMeeT BUX —————-+ —; 5Ta ¢yHkuma npu —1<
2 Vifx ' 2%

< X << 0O NPHHUMAET BCE MNOJOXHUTEAbHbIE 3HAUcHHMR, YObiBaA or oo Jo 0. 3Ha-
uynt, B cayvae b=0 M y=— 1/2 cyulecrByeT TaKOe 3HAYEHHE X ==X, NpPH
KOTOpOM JeBas YacTh ypaBHeHns paBHa a®,rje @£ 0, a mostomy (X, — 1/2)—
peuleHHe TAHHON cHcTeMsl.

Oms. 1) a8 >0, =0,

2) a* =2, b — awb6oe yucno.
395. Tak kak

logs 2 —x)=

logs 2 —x) _ logs (2—X)
logs 4 2 ’
1

lng2=]og7’

TO JaHHOE YpPaBHEHHE mepemuiuercsa B CHeAYOLleM BHIE:

log, (2 — x) =1
2logs x T

JoaxHo 6uith 2—x>0, x>0, x541, 2— x==x% uO TaK Kak 5Ta CHCTEMa
cooTHOleHunil MPOTHBOpEuUNBa, TO RaHloOe yganHeHHe tie UMEeT peureHnil. )

396. Homxuo 6bith kx>0, x4+ 1>0, x4+ 1£1, 1. e. kx>0, x>—1,
x 0. [Ipy cobGaoneHnn stux ycrobuil 1aHHOe ypaBHeHue MepeNuliercs B Cle-

IyOLleM Bule:
ki = (x 1)1,

HIAA
B (k—Dx41=0. . M

Oua toro 4TOOHM 5TO ypasHeHWe HMeNO HeficTBHTelblbe PelleHMs, Heo6-
XOAMMO H JOCTAaTOYHO, YTOOHM ero AMCKPHUMHHAHT

D=(—2—4=0
D=k (k—4)=0,
7 W. X. Cupammuckuft 193
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orkyna k, =4, ks =0. Ho 2=£0, rtak kak kx> 0. Takum o6pasoM, mTuiub Npy
k=4 panHoe ypaBHeHHE WuMeeT eIWHCTBeHHOe peureHdne, [1pyn 3TOM 3HAYeHHH
k ypanHenne (1) umeer BuI
(x—1)* =0,
oTKyma x=1. ‘
Ecin e D=k (k—4)>0, 10 2 <<0 nmn k> 4.
Torna u3 ypasHeuus (l) caenyer, yro

_k—2—VE—4k

k2 VE— R
— ! ]

X1 9 ’ ]
— 2V —
Mpu & << 0 kopens x1=k 2 ;/k ik <. —1, a fnosTomMy He yloBIe-

TBOPRET YCIOBHMK X > — l; OCTaeTCA NpOBepHUTb, YAOBIETBOPAET I STOMY YCJI0-

E—24+VE —4k
2

BUIO KOpEHb X = . Das toro uyro6ul WMENO MeCTo HepaBeH-

E—2+VE — 4k
2

> —k, uTO, OuEBMIHO, mMeer Mecto nNpu nmobom k<< 0. Takum oGpasom, npn

. k—2+Vk”—4k)
—_——r /.
2

Herpynuo yGeautbes, uro nNpr k>4 oba HallleHHHX KOpPHA X;>—1 1
Xs>—1, T. e. ypasHeHuWe wuMeeT He eIMHCTBeHHOe pellleHue, Kak Tpebyerca
no ycnosuw. [losroMy k>4 He yROBIETBOpsET YCIOBRIO 3afauy.

E—2-+VE —ak
5 .
397. Jlepam vacrb ypaBHeHus omnpeleneHa, ecar x>0, x4 1. Tak kax

pamukan GepeTcd B apudMerHyeckoM CMuiciae, TO OH HeorpuuareieH. Ciacnoea-
TeNbHO, AAA TOrO YTOOS!

V1+]ogx]f2_7-]ogax=—l, H

CTBO > — I, 1omxHO OHITh BepHuIM HepaBeHCTBO V B* — 4>

k<<0 naHHoe ypaBHeHue uMeeT eIMHCTBEHHOe pemIeHue

Oms. k=4, x=1, k<0, x=

Heo6xoauMo, YTOGH
logy x<<0 (umn log,3 <<0). 2

Bo3senn o6e vacty ypasuewusa () B KBazpaT, MONyYHM

(1 +log, V27) log} x=1. 3

Ho rak Kak x=£ 1, 10 log, x=—®, a MOTOMY ypaBHeuwue (3) nepennimercs

B ClhelywouleM Buie;

1+-log, 27 ]
log23 -
nin .
1+ log, V27 =logh3,
Han
log23 — % log,3 —1=0,
OTKYZAA

1
logx15_3=2, logx’3= —
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B cuny coornomennn (2) log, 3 ==2 He yIoBrerBopAeT JaHHOMY ypaBHeHHIO.

Taxum 006pa3om, ocraerca logy 3 == — 5 OTKYI2 X=-g [Tposepkoit y6exna-
1
emMCH, YTO X =5 JeHCTBHTeAbHO ABIAETCA PellieHWeM JAHHOTO YDaBHEHH.
1
me. .
Oms. 5

398. Tak kak logy, a®=2l0g,|a|, T0 DaHHOe ypapHeHHe NepeNUIIeTCHA B
caenyioumeM Buje:

3log, |x+42|—3=3log, (4—x)+3log; (x+6),
1 T T

rie —6<<x <4, nin
log, |x+2|—1=log, (4—x)+log, (x+6),
3 T 3
iy
fog, 4| x+2|=1log; (4—x)(x +6),
T T
oTKyna

4|x+2|= (4 —x) (x +6). (1)
Eenn 4> x>=—2, 10 ypasheune (1) MOXHO mepelucaTs B TAaKOM BUAC:
4(x+2)=(4—x) (x +6),
x4 6x —16=0.

HiIn

Kopuamu sToro ypasHewnsa cayxar uncna —8 n 2. Tak kak Mul paccMaTpy-
BaeM cayuait, korga 4 >x = — 2, TO oCTaeTca AW X =2,
Ecan we — 6 <<x <<—2, to ypaBuenne (1) npuHumaer BuI

—4(x+2) = (4—x) (x4 6),
x*—2x —32=0.

HiIn

Kopuamu sroro ypassennsaMu spasmorcsa wucaa 1 -+1/33 u 1 — V' 33. MMockonbry
14+¥33> —2, 10 ocraerca Toabko x =1 — /' 33.
Tak k4K [aHHOE YypaBHeHHe HMeeT CMuC], Koraa —6<<x <—2 nam

—2<<Xx<<4, TO HAlOEHHHE 3HAYECHHA X=2 ¥ X=] — V3_§ NeHCTBUTENLHO
ABAAIOTCA PEelIeHHAMH NAHHOTO ypaBHEHHA,

Oms. x, =2, x;==1-—) 33 .
399, [lawHoe ypaBHeHue NepelHuIeTcA B ClelywuieM Buie (Npy# OCHOBa-
Hun X)
log x* 1 log, x® 40 108 Vx —0,
log, 0,5x log, 16x log, 4x

2 @ 0 _,
T"log, 2 T3 4log,2 " T+2mog,2

nin

dTo ypaBHeHHe NPUBOIMTCA K TAKOMY:
2log:2+43fog,2—2=0,
1
3
. " 195
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[IposepxoRt y6ewxmaemcs, 4To HaftieHHME 3HAUeHHA X JedCTBATETLHO YIOBJAETBO-
PARIT TaRHOMY YPaBHeHHIO. .

Oms. —‘/—22—, 4.

400, JleBaa wacTh HNAHHOrO YpaBHeHHA OnpefleleHd, eCAM BHNOIHAIOTCA

COOTHOMEeHHA
34+x>0, 3+xzx#1, 4-—-x>0,
uau
x>-8, x#*-—-2 x<4
T. e. .

—3<x <=2, —2<x<<4 : ¢y

Iua Bcex x u3 npomexyrkor (1) peuraeMoe ypaBHeHHe DPaBHOCHILHO TAKOMY:

2 IOgS (4 - x)
I
log. 6 + log, q —1
Togs BFX) T Tog; BF+x)
Iy
log, 6 — log, (4 — x) = log, (3 x),
HaH

(34 x) (4 — x)=6.

KopuaMu »5TOro ypaBHCHHMA cayxkaT 4Hcnma —2 # 3. Yucao —2 me mpu-
HaITeXHT HH OQHOMY M3 MpOMexyTkos (1), 2 MOTOMY OHO He ABJAETCA pCIIe-
HieM JaHHOrO YpaBHEHHA, a ukuclOo 3, MPHHAfNeXkallee BTOPOMY HPOMEKYTKY
u3 (1), ectb pellenne NAHHOIO YpaBHEHHA, B YeM MOXHO yGeZuTbLCA NPOBEPKOH.
Oms. 3.
401, [Mepenuwem RAaHHOE ypaBHEHHEe B CledYOLleM BRIC:

1 1 1
log, 3~ loggx  logyx —log,3 °

[Tocne npeoGpaszoBanHit moayuacm

log? x — 3log,3:log, x+ log} 3=0,

OTKyJIa caenyert, 4TO

3+ Yy
log, x = (—Ql/—) log, 3,
nau
3+V5
x=3 2 .

ITposepka nokasmBaer, 410 068 HAKNEHHLIX ‘3HAYCHUA X — KODHHM JAHHOrO
ypaBHCHAA,

402, Vimeem

1"+ cos x =2 sin® x,
K
2cos? x +cosx —1=0,

OTKYHa

1
cos x; = — 1, COS X3 = 5.

R
Ho rak xak cosx % — 1, TO HMeeM IMIIb COS X =5+ YunteBan, uto sin x > 0,
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U3 YPaBHEHHMA COS X == CIelyeT, Y10

x=1;—+2k1:,-

rne k=0, 1, £2, ...
403, Brenem ofo3navenun loga X ==Y, logac = k. Teneps maunoe ypasmenue
nepenHmercs B TaKOM BHJIE!

B0 o p= (14 1)y M
Tak xax logyy = log, v-logp &, y=kl°g”‘v, TO ypasuetue (1) mpuaiMmaeT BHX

) (k2logky)logbk Fh=(14k) ylogbk'
HI

210z, k log,k
y %% b

+re=(1+ky
Takum o6pa3om, KaHHOE ypaBHeHHE CBENOCh K KBAXPAaTHOMY YpaBHeHHIO
22— (1+k)z+k=0,

1°2%, peman sto ypaBHeHHe, HAXOZuM
. ¥
4

rme 2=y
2y ="k z=1

k k

Vmeewm: 1) ylozb =k 1. e =5 x,=ab, 2) y'og” =] Tey=1x=a

Hin logp k=0, otkyna k=1, 7. e. log,c=1, a noromy a==¢. B stom cayuae
ypaBtenne obpauiaercss B TOmJAECTBO NpH 0<x <<, I'<< x.

Oms. 1) Ecan a¢c, 0<<az£1l, 0<<c#1, 10 x,=a, x,=a’ 2) Ecan

O<a=cz#1, 10 0<xz#1, 7. e x nw60e MONOKHTEALHOE YMCAO, KpOMe l.
404, Nanuoe ypaenesue nepefymieM B CAeIyIOULEM Brpe:

21 21
lg(x——ic-)—1g4=lg10—1g(x+—x~>,

niau
] 44]
OTKyIa 4“1
x’ — 72'—— 40=0.

dro ypasHenne uMeeT ML ABA KeNCTBHTEABHHIX KODHE: X, == — 1T, Xa="T
Tax xak npy nailleHHMX 3HaYeHHMAX X JEBaA Yacth YpaBHEHWA He OjipeleneHa,
TO JAaHHOE YpaBHEHWE He HMeeT pelleHHil,

~ 405, Jlepan wacrs JaHHOro ypaBHewHa oOnpexenena, ecin — l<<x<<l.
[lepenninem pemraeMoe ypapHeHHE B cAelYIOUIEM BHIe:

' %]gL-I-—I'E)_(—L,_—ﬂ=2, nmm g (1l —x)=4,

OTKYXa ciaenyer, 4TO
(1—x=104, 1w—x=4+102=2+1004u x;= —99, x,=101.

Ho wucma —99 u 101 we Bxomar B uHtepsar (— 1, 1), mosromy oHM He saB-

MAI0TCA  pelleHMAMHM JaHHOIO YpasHennd MTak, MaMHoe ypaBHeHue He HmceT

pemeHH.
406, Nannoe ypasHeHHe mepenumeTcs B CielylouleM Buje:

2logs| x4+ 1|+ logy|x+1{—6=0,
3log, | x+1|=6,
oTkyAa cnenyer |x-1|=20=4,

BAR
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Ecmt x4+ 1>0, 1. . x> —1, T0 nMeem
. x+1=4 x=3,
aecmx+1<0,rne x<<—1, 10 x41=—4 x=—05.
Oms. x, =3, x3= — 5.
407. Tak kak (e + b)® = a® + b® + 3ab (a4 + b), 10 HMeeM
(I +1ggx)4-(1—lgtgx) 4
+3y/1 —lg’tgxaﬁ-]-lgtgx +%—]gtgx)=8.

Teneps, yuntniBas ycaosue, mnonywaem
2467/ T—Igitg x =8,

orkyaa 1 —Ig?tg x=1, a moromy

lgtgx:o» tgx=1, x=%’+k7‘o

rhe k=0, =1, +2,...
s 408, Tax kak wMCNA @ M X CAY™AT OCHOBAHWAMH JOTapHGMOB, TO NOMKHO
BITH -

a>0, a£1, x>0, x£1 ) (1
[Mockonuky

lng a=

7 bgV?a:TEEa—?’

1
log, x
TO KaHHOe ypasHellue NepeNAMeTCH B CAelyOLLEM BHIe:
a

2
logax+|a+1°gai\f|m=m»

nin
log2 x+2{atlog, x| —a=0.

Ecmu log, x4+ a=0, 10 useen
foggxiy= —1+V¥1—a, logyxs= -1—.V1—a.

Tak kax loge X+ a==0, To aaa Toro, 4T06H X; YAOBAETROPANO NAHHOMY Ypas-
HCHHIO, JONXHO GHTL

—-14+¥VT—a4+a=0,nm Vi—a=1—a

Ho tak kak | —a >0 v yuursisas, uyro ¢>0, To 0 <<a<<1. daa toro urobui
X3 YRNOBAETBOPAAO NAHHOMY YPABHEHMIO, JOMKHO UMeTb MECTO

—1—V1—a+a20, uae Y1l —a<<a—1.

[ocnennee Bo3MoXHO 1MIE NpPH @=1, HO TaK Kak ez~ 1, TO HeT TaKHX 3Ha-
YeHn#l @, NPH KOTOPLIX X3 YAOBIETBOPRAO Gbl JaHHOMY YpAaBHEHHIO.
Ecan xe log, x 4 a <0, T0 RauHOe ypaBHeHHe MepenHUIETCHA TaK:
log? x — 2log, x — 3a=0,
ortkyna

log, x,==1+VY1+3a¢ log,xs=1—V¥1+ 3a

Paccywnan, kak Buiuie, y6exjpaeMcq, 9YT0 HeT TAKOrO 3HAYECHHA @, NIPH KO-
TOPOM X YHAOBIETBOPANO OH [AHHOMY YPA4BHEHHIO, a X; HBIAETCA pellleHHEM
YpasHeHusa npu 0 <<a <<|.

Oms. x=a"'1tV1-2 x= @' =V3%H pouven 0<a<l1.
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409. Tax kak y ectb ocHoBauue Norapudma, o y>0n y=£1L 1 HOCKOJIbKJ )
X — X CTOMT MOR 3HaKkoM norapudpma, 10 yx— x>0, T. e x(y—1)> 0.
T‘!lpH cOGNI0feHnH STHX YCIOBHM M3 BTOPOro COOTHOLIEHHA HMeeM

y=yx — X,

OTKYZ2 Haxollmm (yuuteiBas, yT0 X% 1, TaK KaK B NPOTHBHOM ciayyae ObiaO
6 y=y—1)

PacemorpuyM oTReabHO cayyanr 0<y<% ny> ]7(5’7&%’ TaK KaK Tpy
y=% W3 NepBOTO yCIOBMA CHCTEMb noayuaeM 1 << 1)

1) 0<y<%. B stom cnyyae ynoGHo mepenncars nepsoe COOTHOIIENHE

ycI0BHA B BHIE

x4+ x+ 11,
x(x+4+1)>0,

orkyaa x>0, nam x <— 1. Ecir x> 0, to #3 ycnoBua x(y — 1) >0 shiTe~

nian

KaeT, YTO ¥>> 1, yTO MpOTHBOpeunt COOTHOWEHHW O0<Ty <5, ampn x << — 1

He BBINOJHAETCHA YCIOBUE y=7f_—l—<%. Hrak, ecan 0<y<% yTBEp-
KIeHue 3a1ayy BEPHO.

2y y> % B srom cayuae 3 nmepBoro COOTHOUIEHHA YCAOBUA ClAelyeT,
yro x2 +x+ 1< 1, nan

—I<x <O (1)
Ho rak kak y>%, T. e Yffl—>%, nan i—_}:} >0 To
x<—1 nm x>1 12)

IMockoasky coorHowenns (1) » (2) NpOTHBOPEYMBH, TO ¥ B PACCMaTpH BaeMOM

cnyyae <y>%> yrBepxJaeHAe 3alayy# BEpHO.

410, Tak kax log,x=—log—2, TO IepBOe€ YpaBHeHHWE CHCTEMbHI MOXHO

X
log, (x —3y)

og. 2 =2, nm log,(x —3y)==2log,2, orkyla

Nepefucath B Bule

X -—3y=4.
HMponorapudmnpyem ofe uyacty BTOpPOro ypaBHeHHA CucTeMul. VimeeM

/5
o (x-9%:5) = g (1)

nau 5
14 logy y = 3 logy ,
HIn
2flogty—5log,y+2=0,
OTKyna

1
(ogeyh =2 (g Y=, Hm y=x% y=x.
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Wrak, vMeeMm mBe cucTemb N
x — 3y =4, {x—3y=4,

y=x2

= x%; :

Ilepsasn  cucreMa He HMMeeT pemleHHdl, TaK Xax KOpHm YpaBHCHuA
3x? — x +4 =0 xoMnieKcHbe.
Bropywo cucremy nepenuiem B BHIE

x—3y=4, Y=y,
oTKynma y* —3y —4=0. Pemas 3T0 ypaBHeHMe, HAXOIuM Yy, =4, ys=—1I.
Tak xak (B cuay ycaoems 3afauu) y > 0, To uMeeM Iub OJHO 3HayeHne y =4,
a noromy x==16. Ilposepkoft yGexmaeMmca, yro x=16, y =4 KeficTBUTEAbHO
YAOBIETBOPAKT JaHHO¥ cucreMe ypaBHeHHM,
Omg. x =16, y =4,
4il, Tax waxk lgxy=Ig|x|+1gly| u x£0, 0 nmeem
glyl-1lglx]| =lg4, } )
glxl+igly|=Igd0=141g4
Pewasn sty chcremy, noayyum
glxl=1, Igly|=Ilg4
lglxl=1g4, Igy=1
Taknm obpasow, cucreva (1) uMeer yeTsipe peuleHHA:
{xx =10, {xn =4, {xa =—10, {x4 =4,
yi= 4, 32=10, |y;==—4, N =-10.
IMposepko#t yGexnaeMcs, YTO BCe MONyueHHble pellieHHs ABIAIOTCA TaKxe pelie-
HHAMH ¥ JAHHOH CHCTEMBI.

412. B cuay orpauvyeHH#l Iis OCHOBAHMA IOKa3aTelhHOH (QYHKUHMH TOMKHO
6ute @a>0, I —a*>0. Caenosarensto, 0 <<a << 1. [logenns o6e vacTH Ha

(l-}-a’
(o) +(e) =

2a
Takum o6pazom, cymma JIBYX IMOJOXHTEeNbHHX BeIHyMH pagHa [, 2 MNoTOMY
KQ¥Ias M3 HHX MeHblie 1, M MO3TOMY MOXHO cHenaTh MOACTAHOBKY

X
) , TTORyInM

. T
T =sina« (0<a<—2->_ - (1)

Haree . .
=1/ 4a* /142" —22° 1—a*\* 1—a?
cosa=TJ 1_(1-}-a’)*—]/ I+ —V<l+a’) R

HMrak, nandoe ypaBHenue, YuMTHIBAA MOACTaHOBRY (1), mepenmmerca B Cie-
lyouleM BHae: sin* « - cos® a == 1.

JloxaxeMm, 4TO mOCTelHee yPaBHEHHE MMeeT eJHHCTBEHHOE DelleHHe x =2,
Ilpy x =2 310 ypaBHeHHe BLIMOJHAETCHA, TaK Kak sin® « - cos® a == 1. Ocraercs

IoKasath, WTO IpPYrMx (Kpome x==2) pemenuit ner. Tak Kax 0<a<£,
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50 sina>0 n-cosa> 0. Nyers 7<<2. Toixa

- . 1 .
sin® @ = sin @ —z— > sin? a,

cos"a=COS’a(-:0—s;1-7;>cos'a.

Mostom
Y sin?a 4-cos® a > sinfa -cos? a = 1. @

Tenepb nycts n> 2. Torma
sin® a == sin® « sin®® a << sin® a,

cos™ a == cos® « cos”? a << cos? @,
oTKYOa
sin® a + cos® @ << sin® @ - cos® a= 1. - 3)

Taxum o6pasom, amub x = 2 aaaserca 2pemem»xem ypasuenna sin*a +cos*a =L,
ITpoBepxofi y6exfaemca, 4T0 x == 2 — KOpPeHb [JailHOI O ypaBHEHNA.
Oms. x=2.
413, 1) Ecau a=56=0, 10 ypaBHenue ymoBaeTROpAeTcA Mpu mobom x> 0.
2) Ecan a=0, >0 nan a>0, b =0, 10 ypaBHenue He yJoBIeTBopaeTCa
HU NpH KaKOM 3HaYyeHul X.

1.
3) Ecan ab >0, 10, noieanB oGe vyacTH HanHOro ypasHeHus Ha (ab) *,

noayqum
a l/x b l/x
(5) +(a) =m @
Y
flcno, uto m > 0. [lyers (_ba_) =2z Torma (1) nepenwmerca & caexyiolieM
Bue: b {
z+-2—= iy
OTKyIa
mx*yYm 4
zh2=_2_——‘,
T &

1
Ix E]
a + -4
(b) === @

[Tockoanky neBas yacTb 9TOr0 paBeHCTBa MOXOXWTEeNbHa, TO If MpaBak YacThb
XOaA¥HA ObiTh nonomyrenbuoﬁ, YTO BO3MOXHO NHILL MpU m == 2.
Y
x

. a
Ecan m =2, to nmeen (F) =1. [Mocaendee sbinoINACTCA TOABKO MpH

a="b npu m060oM x(x#0), Tak kak ab>0. Ecau we a-£ b, To npu m==2
ypaBHeHite e Hmeer peurennf,
Ecau we m > 2, 10, n01apugmupya o6e yactu (2), noayuaem

lxlg -Z- =lgmxVm*—4) —1g2,

OTKyna -
lga—1gbh

x=lg(mi]/in’—4)——lg2'

Sicwo, uTO @£ b, TaKk Kak B OPOTUBHOM Cayyae x ==0, YTO HeBOIMUKHO.
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Oms. x — 11060e NONOKUTENBHOE YNMCAU, eCIH a=b=10, m — no6oe uKco;
HEeT pemenu#t, ecin a=0, 5 >0 nan ecan a> 0, b -~ 0; moGoe 3nayenne x £ 0,
eCmn a="5b-£0, m=2;
Iga—1gb

x=1g(mi]fm’-n)—-1g2'

ecmn a£b, az£0, b£0, m> 2. .
414, YmuomuB 06e YaCTH IAHHOrO ypaBHeHns Ha 9 /", noayunm

[543 "o
(3" +(5)" -1

/3\lx 1 +VYTFd —1+V5
) omteyEys

2

nimn

OTKyZa

A
Ho rak kaxk (—> >0, T0 nMeeM auUIbL

2
-t

2
nian
I 10 —14+V5 1
x = 083 2 ' - —1LyY5e
2 log 5 )

415. JlanHoe ypaBHEHuwe NMepenuluieM B BHAE
2% 3% — Y 3¥(2¥ 3% =0,
V2¥ 3% (Y 2F — 3% - 3% =0.
Takum oGpa3oM, TaRHOE ypaBHeHHE pacnajgaeTcs Ha IBa:
VFE—3 =0 n YE_F=VF

26 =3% p 2% — 3*=3¥,

G-t - G-

V3 nepsoro ypasHeHua HaxommM, uto x=0.
M3 Broporo ypaBHeHHa CIexyeT, uTO

nim

Hin

niIn

X (logs 2 — logs 3) = log, 2,

1
* =1 Tog, 8"

1
T—log, 3°

oTKyna

Oms. x;=0, x,=
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416. Tak kak cos3x==4cos’ x—3Cosx, a sin4x=2sin2xcos2x=
== 4 sifl X €08 X COS 2X, TO NaHHOe Yp2aBHEHWE MOXHO Mepemncarb NocaenoBaTeIbHO
TaK:

5 (4cos® x — 3 cos x) 4 3 cos x = 12 sin x cos x cos 2,

cosx [20cos? x — 1543 — 12 sin x (1 — 2 sin® x)] =0,
cos X (20 — 20 sin? x — 12 — 12 sin x - 24 sin? x) =0,
cos x (6 sin® x — 5 sin® x — 3 sin x - 2) =0. m

Jlerko sameTuTh, uYTO mpH sinx =1 BEIpa}enue, cToAUiee B CKOOKaX, paBHO
nymo. Cnexosatensuo, ypasaenne (1) MOXHO NpPeACTaBHTb B TAKOM BHUIE:

cos x (sin x — 1) (sin’x-{»——é—- sin x-—%) =0,
HIH

cosx(sinx-l)(sinx-{—-%—) (sinx——%—):O.

“~
Taxkum 06pasoM, naHHOe ypamHeHue pacnagaerca Ma 4 ypasHeHHs:

1) cosx=0, OTKYXa xl=%—|—kn;
2) sinx=1, orkyna x,’=%—|—2kn;

3) sinx=——2-, OTKYIa Xg==(— 1)kH1 arcsin%-[—kn;

1

4) sinx=?, OTKyHa xy== (— 1)# %— 4 km.

’ T
TlockoabKy MHOWECTBO X| == —2—+2kn CONEPXKHUTCA B MHOMXKECTBE X;, TO BCE

PCUIEHHR NAHHOrO ypasHEHHs CYTb X; Xg H X3
417, [aunoe ypasnenue mepemuileM MOCIEOBAaTENLHO TaK:
1 ]
sinx  sin5x’
cosx  sin2x 1 1

sinx cos2x sinx sinox?

ctgx —tg2x =

cos3x _ sindx —sinx
sin xcos2x ~ sin x sin 5x ?
cos 3x _ 2cos 3x sin 2x
cos2x sin ox '

cos 3x sin Dx = 2 sin 2x cos 2x cos 3x,
cos 3x sin Sx — sin 4x cos 3x =0,

cos 3x (sin 5x — sin 4x) =0,

Takum o6pasomM, NaHHOe ypaBHeHWe pAaCNamaeTca HAa HBA ypaBHEHHU:

cosdx=0 wu sin5Sx=sin4x.

M3 nepsoro ypaeueuus umeem 3x=%-|—kn, oTKyna x=—615-—|-ka—n, a m

BToporo mnoayvaem: 9x=(2k-4-1) =, oTkyna x=2k:-] n, rae 2k-|-l;t9h,

TaK -Kak x&nm B Sx —dx=<2Rm, otkyma X = 2k=. [Tocmeanee MHOXECTBO
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anauedudl X He CAyXHMT pelmICHHEM DEIIaéMOro ypasHeHHs, Tak Kak IIpd 9STHX

3HAYEHWAX X ypasHEHHE TEPACT CMbICH.

Oms. x1=1é—+k-é—:, x.=2m;_11:, rne m=+9n-4+4 (R, m, n—uenne

qucna{.
418. Tak kak 2 sin a sin B =cos (2 — B} — cos (a + 3), TO nasHoe ypaBHEHUe
nepenumercs B BUIe

sin x - sin 2x -+ cos X — cos 3x — 2cos x — cos 2x =0,
(sin x -+ sin 2x) — (cos x -+ cos 3x) — cos 2x =0,
sin x (1 + 2cos x) — 2cos 2x cos x —cos2x =0,
sin x (1 -} 2 cos x) —cos 2x (1 + 2 cos x) =0,

(1 4 2cos x) (sin x — cos 2x) = 0.

Takum o6pasomM, gaHHoe ypasHEHHWEe paclnagaeTcA Ha ABa:

14 2cosx=0 m sinx—cos2x=0.

1

W3 nepsoro ypasHeHus HMeeM €oS X = — -, OTKYla
x=x —231—: + 2k

Bropoe ypaBHeHue npeacrasHM B BHIe

T
cos 2x = cos ('Q' — x) .
OTKYla CHExyer
2x + —123- — x = 2k,

unya

= T 2n
x=—gtUr=g + Be—DF ()
H
2x—(l2t-—- )=2k1t,
e 2% 2
T T T T
*=gt3-6tks- @

Jlerko Buierh, uto peinedna (1) Bxomar B pewennsa (2).

2n n  2kn
Oms. x, =2 F 4 2m, x=¢-+"3.

419, Tax xax sec® x =1 -} tg®x, To JaHHOe YpaBHEHMe MOMHO NEPCNHCaTb
B BHje
1 4 tg® x=sec? x [(1 4 18%x)* —1},
M
(1+1g?x) (1 —1g°x +tg* x) = (1 +tg® x) 2 tg* x - tg' x).
Ho rak kak 1+ tg®x-£0, o nmeem .
1—tg?x L tgtx=21g%x 4 tg* x,
nan
Jtg?x=1,
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OTKyAa )
tg X== 1 —- V3
CnenoBaTensHo, x = + % - kr, rpe k=0, £ 1, +2, ...
420, Tak xax

2¥7 cos 3x sin (x+%)=2c053x-]/7(sinxcos%+cos'xsin%)=

== 2 cos 3x (sin x 4 cos x),
TO AaHHOE ypaBHeHHEe MONHO MepemHcarb B BUIE
1 + sin 2x 4 2 cos 3x (sin x - cos x) = 2 sin x + 2 cos 3x |- cos 2x. 0))

Ilanee, Tak xax 2cos3x sin x = sin 4x — sin 2x u 2 cos 3x cos x =cos 4x +
-+ cos 2x, To ypaBHenue (1) mepenumercd B TaKOM BHIE:

1 4 sin 2x - sin 4x — sin 2x 4-cos 4x + cos 2x = 2 sin x |- 2 cos 3x |- cos 2x,

uan

1 4- cos 4x - sin 4x — 2 sin x — 2cos 3x =0,
Iy

2cos’2x+2sin2xcos 2x—2[cos 3x—|-cos(

w]a

cos 2x [cos 2x 4 cos (—;—- - 2x>] [cos 3x - cos (

to[r-l

)

) =0,
cos 2x cos —;icos(2x-%>——cos(x-|- 4) os(2x—-l4‘-)=0,
cos(2x——>[]/2 cos2x——2cos(x %) =0,

Takum OGPHBOM RaHHOE ypaBHEeHHe pacnaz(aercn Ha nBa:

1) cos (2x ——I—)_O OTKYna 2x———-— —I—kn, a noroMy

~

3 k
=g+

2)V§cos2x-—2cos(x-|——::—)=0, ung  cos2x — (cos x — sin x)==0 umm

(cos x — sin x) (cos X 4-sinx —1)=0. Dro ypaBHeHne B CBOW OYepenb TaKue
pacnagaeTcs Ha IBa:

a) cos x —sin x=0, uan tgx=1, orxyna

x,=—1‘:-+k1t;

6) cosx+sinx—1=0, wnmm 122 Ve vz

cos x - 5 sin X=-5—, nu
=2\ V2 LA 2kn. C
cos —T)="3 OTKyna x—-—4-_ + —Z-—I- n. LrexpoBarenbHo,
xy=2km,  xy=-5 -+ 2%n,
Oms. x=—§811-|-—kz£ ,x=%—|—kn, x=2k=, x=—2“— ~+ 2k, rpe k=<0, 1, £ 2,...
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421, [Tepenuuiem maHHOe ypaBHeHHe B BHIE
cos® 3x—c054xcos:&Jc—l-%cos“..\:=%cosa Xx— %cos’x,
nayu

2
(cos 3x—%cos‘x> = —-% cos? x (1 — cos® x).

Tak kax neBas 4yacTh 9TOro ypasHeHHR HeOTpHUaTelbHa, a Npasasd HENONOWM-
TenbHa, TO PaBEHCTBO BO3MOKHO AMlb, KOrga 00e YacTH PaBHH HYHIO.
Wrak, nmeem cos®x (]l —cos®x)=0. CnenosarensHo, cosx=0, wuim

T
1 —cos®x=0. Ecan cos x =0, 10 x=7-|-k1:. Ecry we 1—costx=0, 70
cosx=x1 n x=knr TIlpoBepkoll yGemmaeMmcs, YTO MHOXKECTBO X ==Rm He
T
CAYXUT pellleHHeM NAHHOro ypaBHeHMs, a x=?+kn YEOBRETBODAET €My,

QOine. x=%+ k.
422, [lepenumem maHHOe ypaBHeHHe B BHIE
2 sin x +4 3 cos x 4 4 sin x cos? X =1 4 2 cos® x - 6 sin x cos x,
(8cos x — 6 sin xcos x) — (1 — 2 sin x) + 4 sin x cos® x — 2 cos? x =0,
3cosx(l — 2 sin x) — (1 — 2 sin x) — 2cos? x (1 — 2 sin x) =0,
(1—~2sinx)(2cos*x —3cosx + 1) =0,
Taxum o6pasom, maHHoe ypaBHEHHe pacnaiaeTcs Ha HBAa ypaBHEHHs:

1) 1 —2sinx=0, uan sinx=7, OoTKYIa x1=(—1)”%+kn,’

2) 2cos* x —3cosx 4 1 =0, orkyma cosxs =1, cosx, = % CuenosarensHo,
Ko =2k, xy= % %+2kn.

Oms. x1=(-—-1)"%+k1:, Xg == 2km, xa=i%+2kn, rie k=0, =x1,

+2, ...
423, O6nacTs HOMYCTUMHIX 3naueHH# X oOnpefeddeTcA HepaBeHCTBAaMU

2x £ k=, 3x7.‘.7“+k1:, x;ﬁ%-*—kn, 4x £ km, NAM HepaBeHCTBaMH x;&%ﬂ—,

x;ﬁ%_l_%"_, x;e%_*.kn, x;ﬁ%‘—, HIN HepaBeHCTBaMH

T R
xii—s——l-k‘lt, x$—4—' M
IlepenuuieM mawnoe ypaBHeHHe B TaKoM BHIe:
2
(ctg2x+tgx)+3(tg3x—tgx)_m_—,
uan
cos X + sin2x 2
sin 2x cos X cos3xcosx  sindx ?
1 + 6sin.x__ 1
sin 2x cos3x  sin 2xcos 2x ?
6sinx 1 —cos2x
cos3x ~ sin2xcos2x !
6sinx 2 sin® x
cos3x ~_ 2sin xcosxcos2x’
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pId Tak Kak sin x40, 70
6 1

cos3x  cosxcos2x °?

6 cos 2x cos x == cos 3x,
3cos 3x 4 3 cos x = cos 3x,
2cos3x - 3cosx =0,
2 (4 cos? x — 3cos x) -} 3cos x=0.

Ho nockonbky cosx%0, 1o 8cos®x —3=0, nin 4(1 4-cos2x) —-3=0, uan

cos2x = —1!/;, OTKYRa 2x == :+ arccos (—![,) + 2km.
Ome. x=+ % arccos (— %) 4 km, rae k=0, =1, x£2,...

424, lMepenumeM JaHHOE ypaBHEHMe B TaKOM BUZE!

sin? 4x — 2 sin 4x cos* x -}- cos® x == cos® x — cos? x,
nm
(sin 4x — cos* x)® = — cos? x (1 — cos® x).

Tax Kak (sindx —cos*x)?=0, a —cos®x (]l —cos®x)=<0, TO paBeHcrBO
BO3MOXHO nHuIL TOrfga, KOrga
cos? x (1 — cos® x) = 0.
D10 ypasHesne paclagaerTca Ha NBa yPaBHEHUA;
T
1) cos x =0, oTkyna x=—2—+k1:,

2 1 —~cosfx=0, nan cosPx=1, nau cosx—=+ 1, orkyma x==~kn Ilpn
9TOM 3HAYEHMU X AE€Bad YacThb MCXOAHOro ypaBHcHua paBHa 04 1=1, a npa-
Bag yactbh paBHa 2-0.1=0. Ho rak xax 140, 10 x =kr ne yIOBIETBOPSET
IaHHOMY ypaBHEHRIO.

Oms. x=%+kx, roe k=0, =1, 22, ...
425, Jlannoe ypaBHenMe nepenuuleM nociejoBaTeNbHO Tak:
(sin® x - cos® x) (sin? x — sin® x cos? x -}-cos* x) =a,
sin® x — sin® x cos® x -}-cos* x =gq,
(sin? x - cos® x)? — 3 sin? x cos® x =gq,
1 — 3 sin? x cos? x = q,

l—a
3 ]

sin? x cos® x =

4
smn? 2x=§ (1—a),

1 —cosd 4
= (1—a)

COS4X=¥.

Ins Toro uro6w sTO ypaBHenmme (cnemoBaTeNbHO, M NaHHOE) MMENO peile-
HKA, HeoOXOMHMO H NOCTATOYHO, YTOGHI

_1<_80_3__'_5$1,
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oTKYyna
<ae<l

o -

Ecan Bonoanserca mociexnHee COOTHoOMeHHe, 10

4x = * arccos 803_5 4 2kx,

1 8a—5 2]

X = & - arccos ——3—-|-—2—,

428, Tak xax | - 9
smsa__._;°2£2;', cosea=1_+_;<£_°:,

TO NAHHOE ypaBueHMe NMepelHIIeTCA MOCAeNOBAaTENRHO TaK:
2( 1 —-:czos2x)’+(l +c2052fc>2=a,
3cos? 2x —2cos2x +3 —4a=0. ¢}
JIMCKPUMHHAHTOM STOro ypaBHeHMs (OTHOCHTENbHO cos2X) ABAAETCA BhIpaWKeHHe
4 — 12 (3 — 4a), wan 48a — 32.

Hdaa toro uro6m kopun ypaBHeuus (1) (oTHOCHTENBHO COS2x) OLITH MHH-
MuIMH, Heo6XomuMo H HOCTaTOYHO, 4TOGu 48a << 32, 1. €. npu @ << ?[; XaHHOe
ypaBHEHWe He HMeeT peillleHHi.

Mycte Temepp @¢>%; 1. e. anckpumunanr 48a¢ — 32>0. B asrom cayvae
ypasHenue (1) umeer [1Ba peuIeHMsA:

N c032x=_l_ﬂai:l_
3 ’
oTKyna
x="Fhn + % arccos ..1_'*-:2_5_3“___2'

Tak kak [cosa|=C], To NOMEKHE HMeTb MECTO HepaBeHCIBA

<112V3a—2<

—1\——3———-\1.

Hepasencraa

—l< ]+2V3'm_2$l

BLIMOAHAIOTCA NpH %/;=<{a=<1, a HepaBeHcTBa

1—-2V30—2<

. 3 <l

—npu ¥y <L a=<<2 Wrak,

X=Fkn x %arcccs—l—-_-"‘-—2——————- 1330_2 ecau —gsasl,

3

, econ l<ass2

1—-2¥Y3a—-2
3

xX=kn x % arccos

[TpefcTaBAsOT WHTEpPEC TPH YaCTHLIX CHYYad:
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1) Ecam %e a="[;, To ypasHeHue (l) yRoBMETBOPAETCA AWIUL [PHU COS 2x=
=é oTkyna
»

= arccos%—l—2kn, X=Fkn + % arccos —:13—.

2) a=1. B stom cayuae .

1+2Y3—-2 142
3 R

cos 2x —
OTKYyIa
Xy =kn, x;—=Rkn + 5 arccos <— ——) .

3) a=2. B stom cayyae

1—-2V6-—2 1—4
€os 2x = lg =— =1,

OTKyNa uMeeM x == (2k -4 1)—75-.

Oms. Ecmn a<<?[,, 10 Her pemennit; ecan ¥fy<<a=<<l, 10 x=kn+

%arccos 112|33a— seeml <a<?, rox——kx+arccos—i'gitg.

427, MMonctaHoBKOM B pxaHHOe ypaBHeHHe Jerko yGewlaeMcd, YTO YHCHAA
T
X==-7 -+ kn DefiCTBUTENLHO yIO0BIETBOPSIOT eMY. Ocraerca mokasark, YTO HeT

T
IpPYrux uucesl, Kpome xzz-*-kn, i3 KOTODBIX BHINOMHAMOCH Gl aHHOE ypas-

nenne. Bo-nepsux, sameTum, yro sin x% 0, cos x £ 0. Bo-BTopuiX, sil X M cos X
MMEIOT OIMHAKOBLIe 3HaKky. [lelCTBUTENBHO, NEpPENHCaB NaHHOE ypaBHEHHE B
BHIE

———1—-——C03"x=—,—1———51ﬂ" X

cos™ x sin™ x !

3aMeyaeM, yTo npH cos x << 0 <<sin X npaBas yacTb ypaBHeHHs NONOXHTelnHa,
a neBag oOTpPHuATeNhHa; MNpH €osX >>0>> sin x — naoGopor. CremosareanHo,
sin x Cos X >

Ecan sin x <<cosx <<0 nan 0 << sin X <<cos x, 10

1 1
cos™ x sin™ x !
TaK KaKk m W n — HeyeTHbe yucia. .
IMoyseHusiM cao¥eHHEM IOCIENHMX IBYX HepaBEHCTB MONyuaeM

1
sin™ x *

sin” x <<cos® X u

sin” x + << cos® x +

cos™ x
Ecan sim x> cos x> 0 nan 0> sin x > cosx, To
1

sin® x> Cos® X u -
- cos™ x = sin™ x

Cnoxus nowIeHHo MocrelHue fABa HepaBeHCTB2, noiAyyaeMm
1

sin™ x

Sin® x - ——— > €0s% X 4 ———,

“cos x

T
, Wrak, nausoe ypaBHenue BHWNONUAETCA TONbKO HPH x=7—|-k1:.



428, Ecan a=5=0, 10 M06Goe X CHy®AT KopHeM ypaBHemun. B marpueft-
mem Gynem cuurath, yto @® -+ b*£0, u nycTs, nalpumep, a 5% 0. [peoGpasyem
Buipawenue ¢ sin 2x -+ b cos 2x. Hmeem

asin2x—|-bc052x=a(sin2x—|-—2-cos2x).

. b a b
e = S Yy O g T Teow
a sin 2x - b cos 2x = a (sin 2x + tg ¢ cos 2x) =
a , . :
= cos g (sin 2x cos ¢ - sin ¢ cos 2¢) = Y] sin (2x + ¢} ==
=V a® F-5° sin (2x +¢).

Taxnm 06p330M, IaHHO€ ypaBHEHNE MepenuileTcA B CAELYyIOLLEM BHIE:

sin (2x + ¢) -+ sin 6x =0,
nay

2 sin (4x+%> cos(2x— —g—)=0.
dTo ypaBHenHe paclagaeTcs Ha ABa:
sin (4x -|-—g—-> =0 ¥ cos (2x —%—)=0

Vi3 nepBoro ypaBHeHus monyuaem

a N3 BTOporo HAXOAHUM

rae o= arctg—Z—, ecin a>0, a ectna <0, 10 g=n - arctg—z-,
429, Naunoe ypaBHeHHe MepenuuleM B cHeIyloLleM BHIE:
(sin® x 4- cos® x)* — 2 sin? x cos® x = (sin® 2x - cos® 2x)® — 2 sin? 2x cos® 2x,
sin? x cos? x = sin?® 2.¢ cos® 2x,
sin? 2x = 4 sin® 2x cos® 2x,
sin? 2x (1 — 4 cos? 2x) =0,

sin® 2x (cos 4x 4- %) =0,

Taknum o6pasom, TaWHOe ypaBHEHHe pacnajmaeTcs Ha xBa:
T
1) sin 2x =0, orkynma X=1;

2) cos4x=——-;—, oTKyxa x=¢_g.+.%’_‘.
430, TepenuuieM naHHOe ypaBHeHHE B CHEXYIOMEM BHAE:
inX —(2sinXcos X X o asmr X\ =
asmi (2sm2cos2—|-3sin2 4 sin 2)—0,
inX|g— X _ —ecos* XV =
sin 5 [a 2cos2 3—[—4(1 cos 2)]—0.
X X X
sing(a—-2cos—2—-—4cos’7-+l)_0. .
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TaxuM 06pa3oM, RAHHOE ypaBHEHMe pacrafaeTCA Ha JBA yPaBHeHHA:

H 3&-— iii i&-— =0,
sm2-—0 n 4c052+2cos2 (a4 1)=0

V3 mepBOro ypaBHeHHA BOXyuyaeM
X =2knx,

—1+Y4a+5
4 »

a N3 BTOPOro HAXOAUM
05 - =
> =
VeaoBre peficTBHTeNbHOCTH XOpHeH TaKOBo:
az=—"%), (H
Danee, Tak Kak |cose|=<1, 10 HONXKHO GuiTh

—ds—1x Vi 5<4

—3< +Viaf5<5,

niH

PemnM kamJoe M3 IBYX ABOMHBIX HepaBEHCTB B OTXCAbHOCTH.
1) —3<<)V4a+45<5 JleBoe HepaBeHCTBO BuMONHAeTcA NpH moboM a
n3 (1), a npasoc nepennwmem Tax: 4a -4 5<<25, oTKyRa

a<<5. 2

Ha (1) 7 (2) caenyer, yro
—14V4a+5
4

cos—,;f-= npu _%sass.

2) —3<—V4a - 5=5 3gecs NpaBoe HepaBEHCTBO BHITOIHAETCH IIpH
nio6oM a u3 (1), a neBoe MOXHO NepenmucaTts Tak: )/ 4a |- 5= 3, mim 4a45=<<9,

OTKyZIa
a<sl, 3)
Ma (1) u (3) caenyer, yto

Mrak, ecan a <<— 5[y uan a > 5, UMeeM T0abKO x=2km ecin | <<a << 5,

AMeeM
_%__5+4k,

X3 = 2km, ‘X3 = + 2 arccos
ecnn ke — B, =a<<), 1O

—1+VY4aF5
=

Xy =2k%, Xy=+ 2arccos

431. JlaHHoe ypaBHeHHe MOXHO NEpemHcaTh Tak:

V2 (sinx4cosx) {1 — L gin2x) = sin 2x,
+ 2

281374
(sin x - cos x) (2 — sin 2x) = V2 sin 2x.

Boapens ofe yacTH 9TOr0 ypaBHEHHA B KBanpaT, NOJYYHUM
(1 - sin 2x) (4 — 4 sin 2x - sin? 2x) = 2 sin?® 2x,
sin® 2x — 5sin? 2x 4+ 4 =0,

B8¢]
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Jlerko 3amertnTh, 4TO s§in 2x==1 ynoBAEeTBOPAET YPABHEHHIO, IO3TOMY Er0 MOXHO
nepenucats ciaelyouum o6pasom:

(sin 2x — 1) (sin? 2x — 4 sin 2x — 4) =0.
Orciona _
sin2¢=1, sin2cr=2(1+y2).
Tak xak 1-+)2>1, 10 umeem auws

sin2x=1, sin2¢x=2(1—V¥2),
oTKYnRa

_%-{-ku, Xg =—Z-(— 1)* arcsin2 (1 — V'2) + .
Mposepkott y6expmaeMmca, YTO X, M Xs RefiCTBHTENbHO ABAAIOTCA peLICHHAMH

IdHHOTO YpaBHEIHA.
432, [anHoe ypaBHeHHe MOXHO NCPenncarth B CregyoueM BHze:

2sin x cos x - 3 cos® x — 3 sin® x = a sin® x - @ cos® x. ¢))

Ecan cosx =0, To (1) npunnmaer ux (@ -}- 3) sin® x = 0. Ho ecnn cos x =0,

T. e x———+k1c (k=0, *1, +2 ..), 10 sinx=1. CaenoBareanHo, s10

MOXeT 6HTb mwb Opn a= — 3. Ilycth a= — 3, TOrXa HCXOQHOE YPaBHEHHE
T

MOXET MMeTb eie PCUieHHs, KpOMe X = -5 -+ k=. Tlpu @ = — 3, ucxogHoe ypas-

HeHHe NPHUMET BAHX
sin2x 43 (1 fcos2x)=0,

e 2sin x cos x - 6 cos?x=0, cos x (sinx - 3cosx)=0,

otkyna cosx=0 mim tgx=—3. CuaenoBarearrHo, eciy a= —3, 10 Xx; =

= E—-l—kﬂ x; = — arctg 3 4 k.

Tenepb Gyzem cumrath, uro azE—3 (cos x £ 0). TIlopmeams ofe wactu
ypaBuenus (1) Ha cos® x, noayuynm

(a4 3)tg*x —21gx 4 (a —3)=0,
1+xyYi0—a®
a+3 *
Pewenne Bo3MoxHo, ccnn 10 — a2 =0, 1. e. |a| <<} 10.
Oms. Ecin a=—3, 10 x;= ‘1+ kn, xq= — arctg 34- k= ecan [ al<< V10

10—
a3

OTKYRa

tgx=

Ha£—3, 10 x= arctg -{-kn. Haxowen, ecm |a|>7110, 10

peiteHH Her.
433. Umecm

sin® x -} cos® x = (sin® x - cos? x) (sint x—sin® x cos? x - cos® x) =
= sin® x - cos? x - 2 sin? x cos* x — 3 sin® x cos® x =

= (sin? x -} cos® x)? — 38 sin® x cos? =l—-§sin’2x,
sin® x -} cos? x = (sin? x -} cos® x)? — 2 sin’xcos’x:l——é— sin® 2x,
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TaknuM 06pa3oM, HaHHOE YPaBHEeHNE MePeNHIIETCA B Clexyiow(eM BHie:

1—%sin’2x=a(l-—-;—sin’2x). (1)
OTKyJAa MONyuaeM A¢ N
A e A(@—
sin® 2¢ = 2a—3°
Hau
1—cosdx _4(a—1)
2 T 2a—3°'
otkyna 5_6
—6a
cos4x=§b—_—-:—3. (2)

Joaxnuo 6uth 2a — 3£ 0. MNycrh 2a — 3= 0, a="*/; Noacrasnas a=>2/y B (1),
noaryunm 1=23[y 1. €. 1pn @ =2], ypasHeHue He uMeer pemenuit. M3 (2) cre-
EYET, 4TO HOMKHO HMETh MeCcTO XBOHHOe HePaBEHCTBO

—-1=< ga——_ﬁg <L
Pemas 910 gBofiHOEe HepaBeHCTBO, HAXOXUM
h<<a<l 3)
Mrak, ecan Bumoansercsa (8), To pelmeHUA KaHHOTO YPaBHEHHA TaKOBH!

1 5—6a , k=
x—:r.—4—arccos2a—__3+—2-,

rie k=0, +1, +2, .., a npu sHaveHuax a<<1!f; nmam npn a>1 gaunoe
ypaBHeHHe He uMeeT pelleHHH.
434, MepennmemM XaHHO® YPaBHEHHe Tak:

2sin®x f2asin®*2x —1=0,
1 —cos2x 4 2a (1 — cos? 2x) — 1=0,
2a cos® 2x -} cos 2¢ — 22 =0.

Ecaiu ¢ =0, 10 ypaBHeHue npHHEMaeT BHX

cos 2x =0,
OTKyRa )
x=7’:-+£3.

Ecau we ¢ 70, To HMeeM

— 2
cos 0 = 1 +V16a® F{

4a :
Tak kak .
1=Vt +1 |4016a’-|-1 > 1 npu moBoM a=£0,
10
cos2x=—L—=VI16@+1 LIG“”‘*"

—14+Yi6a? + 1 <l
4q

He ABAACTCA pemIeHHeM KAHHOro ypaBHEHHA. l'locxonbxy‘

— 1+ V16a F1
T 4a

npu moGoM a@£0, TO COS2x= yROBAETBODAET HAAHHOMY
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ypasHeHuio. ViMeem

1 —14+V16aT 1

kn 7 arccos 7 .

X

Oms. Bemm a=0, 10 x=% +F2—", a ecty az£ 0, 10

1 —14V16a° +1
— 4a

x=kx + 5 arccos

435. JlanHOe ypaBHCHHE MOHO TEPeNHCAaTh NOCACKOBATENbHO Tak:

1 — 2m sin x cos x -+ n (cos® x — sin® x) = 2 cos? (x — @),
l —msin2x 4+ ncos2x=1-4cos2 (x — a),
ncos 2x — m sin 2x = cos 2x cos 2a -}- sin 2x sin 2a,
(m - sin 2a) sin 2x = (n — cos 2a) cos 2x. h

Orciona BugHO, YTO ectd m=—sin2a ¥ ncos2a, 10 cos2x=0, 1. e.
T kT .
x= -{-?, a echdt m=—sin2a U n=cos2a, TO COS2Xx, a BMECTE C HHMM

n x — pob6oe uucno. Hakoreu, ecam m £ —sin2a, T0, nogeaus o6e YacTHe
ypasHenusa (1) Ha (m -} siu 2a) cos 2x, noayunm

n—cos 2a
tgzx_'m-{-sin_fa'
OTKYHA
—larct n—cos2a  kxn
=7 m+tsn2a ' 2"

436, lNepennumieM naHHOe YpaBHEHHE B CACLYIOUlEM BHIE:

—cosh - -
cos 3x — €os X __cosx cossx:%cos&c-{—l/l-{-cosx,

2 2
—cosx =2V T+cos x.

204974

Slcuo, yto poaxHo Gmith cos x <<0. Vmeem
(— cos x)? = (2 V' T+ cos x)%,

HiN
cos?x —4cosx—4=0.

OTpHLATERbHOE 3HAYEHHE COS X, YIOBIETBOPAIOUIEE ZAHHOMY YPaBHEHHID, CCTh
2~ 2712, Takam o6pasom,

x= =+ arccos (2 —2V7) 4 2.

437, MepenuuieM gaHHOoe ypaBHEHHE B cneuyxomeu BHjE:
sin x

4sinxcosxcos2x=m——,
€0os X

Cpaay Bunuo, uto npu sin x =0 pemaemoe ypaBHEHHe yHoBACTBOpAeIcA. TakmM

obpa3om, yncna
x=kn, e k=0, x1, 2 ,.,,
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gBAAIOTCA KOPHAMH NaHHoro ypaBHeuma. Takwe acuo, uro cos x 7= 0. B ganuueit-
meM GydeM cudTarh, uTo sin.x £ 0. Mmeem
m

4cos x cO82X = ——,
cos x

Han
4cos? xcos2x —m =0,
2 cos2x (1 -+ cos2x) — m =0,
2co8?2x +2cos2x —m=0,
oTKyna

cos 2x = :_l_'t_%l_j—i”_“

Tak kak |[cose|=Sl, TO umeem numb

—14+Vif+om
2 -

€0s 2x =

s Bcex m u3 unrepBana (0, 4). CaenosareasHo,

2x = =+ arccos ———-l—ilgf—nj——l -+ 2=,

OTKY1a

1 —14+Vom+

X = - —- arccos 7 i -+ k=,

1 -1 2m
Oms. x="Fkn, x="Fn + -(Z-arccos—+12i¢.

438. flcuo, uto x=Fk=, 1. €. sinx =0 He ynoBaeTBOPAET NAaHHOMY ypaBHe-
HHIO, 2 NOTOMY ero MOXHO Nepenucarb B CIeIYOW|EM BHAE:

2 sin x cos 2x -{- 2 sin x cos 4x - 2 sin x cos b6x

[+ sin x 0
nIn
] sin 3x — sin x - sin 5x — sin 3x - sin 7x — sin 5x
+ sin x =0
uan
sin Tx — sin x
Mt g% =0
OTKyna
sin7Tx=0, Tx=mm=, x=’—n71f,

Ho tak xax x = k=, 10 m=£ Tn, re n — uesoe.
. 439. Beepem ofo3nauenue sinx —cosx=y. Torgza 1 — sin2x =3° oTkyna
sin2x =1 — y2 TaxuMm o6pa3oM, nMeeM

11—y +2aV2 y=4a —1,
¥ —2aYZ y44a—2=0,
n=V2, n=@Q-1V2.

V2 123

\
y=sinx—cosx=)2 (——sinx -—-—cosx) =V'2—sin(x —;—)

nian
OTKyIla nonyyaem

Haiee,

2 2
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Crenosarenbyo, XaHHOE ypaBHeHHe paclajiaeTcd Ha fsa:
ﬁm@—ﬂ=V§u'ﬁm@—ﬂ=m—nﬁi
W3 nepporo ypasuenns uaxonnm
x=¥+4m, )
a BTOPOE MMeeT pellleHna Jaub NpHd — |l <<2a—1<<1, T. e npu O<<a<],
NpHYeM STH PellleHHA UMEIOT BHI
m=%+eqwmmmam—n+m. 2

440. Nmeem

T T
g cos 2nx = &+ kr,
OTKYLa cllenyet, uTo

€os 2nx = —;—-}- 3k.

Ho Tak xak [cose|<<1, To %k paBno amwms Hymo. Mrak,

cos 2nx =1/,
OTKYyZa
) Qmx = & %+2nn,
x=+l+m
— 6

rie n=0, +1, +2 ..,
441, Jlepan wacTh pellaeMoro ypaBHeHHs ONpefeneHa, ecim X £ knf2, rae
k=0, 1, + 2, ... JlanHoe ypaBHCHHE NepeNuIHeTCA B CAEAYIOL(EM BHIE:
btg? x-4atg x + (5a — b)=0. (1)

1) Ecnt a=56=0, 10 uMeem Towpectso 0=0. CuepoBareibno, B 9TOM
cayuae moGoe 3HAYeHHEe X o= kn[2 yROBAETBOPAET YPaBHEHHIO.
2) Ecau a£0, 6 =0, To ypaBHeHHE NPHHUMAaET BHjx Clg X = — 4[5, oTKyAa

= — arcctg % + k=,

3) Ecau @50, 6 =054, T0 KaHHOe ypaBHeHHe HEepeNMIUETCA TakK:

S1gx+4=0,
OTKYJHa A
X= ~ arctgg -+ k.

4) Hakowen (npu 5£0), ecan b=a n a<<O0 nad b =4a=0, a raxxe
ecan b<<4a<<O nmu b<<a u a=0, 10, peman ypaeHerue (1), noayvaem

—2a + V 4a® — 5ab -} b*

X = arctg 7 -+ k.
442, Vimeem . 0
TX T
T BfxfT 8 TR
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BiaB

]
2x 2 __3r+42
FrArT 3 tEETE

(3% -+ 2) x* 4 (3k — 4) x -+ (3k +2) =0,

OTKYZa MOAYyaeM

_4—3k+V(ER—4y — 43k 12
2@k +2)

HOaa toro urobmr x Gud JNeHCTBUTEALHBIM YUCAOM, HEOOGXOZMMO M NOCTa-

TOYHO, YTOOGbLI
(Bk—4)2—4 Bk +-2)=0,

HIH
k (k +%) <0,
OTKYZa CREXYeT, 4TO —%<k<0 Ho rax xax k —ueroe, o —2=ck=<<O0.
Taxum o6pa3om, k MOXET NPHAMMATL JUIULL TPH 3Havenus: — 2, — 1, 0.
Bean b= — 2, 10 Xy = —2, xy= ——% Bean k= —1, 10 x3,,=
=——7i?%. EBeam k=0, 10 x5 = 1.

443, WagecrHo, uto apoOb paBHa Hymio, KOrxa YMCHMTEAb paBeH Hym:o, a
3HAMEHaTeRb OTANYEH OT HynA. Takum 06pa3oM, NOTKHbI UMETh MECTO OAHOBpe-
MEHHO COOTHOLIEGHHA

sin3xcos<%—4x>= —1 (1)
|
n \ .=
a+cos(€+7x/—sm(—3——x>¢0. 2
Tak xak |sine|=<1 u |cose|=<1, TO ypaBHeHHe (l) BHLINOAHACTCA MNH KOraa
sin3x=1 u cos <—3— — 4x> -1, (3)
HIH Korma .
sin3x= —1 1 cos (? — 4x> 1. 4)

V3 pasenct (3) moayuaem
kil = =
3 TE 1 =75 +3

Mostomy %.;_%:iz"—.y%, nan 4k 1=3142, mam k—1=3(— &),

otkyna k=1 -} 3¢, rze £ — uenoe.
Takum ofpasom,

x=_+ (r+3z)___+2m )

W3 pasencrs (4) uMeem

X = —

vl 3

2kn ]
Tt r=pt

=E!
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3uaynr,
™ 2kn ] In §
“stT 3 Tt
OTKyIa
8k —6/=3,

YTO HEBO3MOXHO, TaK Kak HeBadA YacCTh YGTHaA, a npaBaa Heyeruas. CrnexoBa-
TeabHO, COOTHOWICHUA (4) He AT peuleHHA. -

Haxkowen, nogcraBasa 3uauenme x u3 (5) B (2), Haxogum a £ — 2. Urax,
YPABHGHHE MMECT peLIeHHA NPH Mo6bX @~ — 2 B BCC PEINEHHA ONpeReAAOTCH
dopmynott (5).

444, Nveem
sin m: -1
nOSTOMY
M‘“—=——;+2kﬂ, rae k=0, =1, +2,..,
CrenoBareihHo,
m? - nP=4k— 1. (§))

1) Ecax m u n— veTHHC 9YHchaa, TO paseHCTBO (1) HEBO3MOMHO, TaK KakK
torpa (m? -4 n?) — vernoe uyucno, a (4k — 1) — HeuerHoe.

Ecntn m v n— neverHnie 4ucia, 10 (m?-}n®)— yerHoe vwucao, HO
(4% — 1) — HeueTHOE, nOSTOMY paBeHcTBO (1) HeBO3MOXKHO.

3) Ecnn n3 uucen m n n oxHo yerHoe, 2 Apyroe HewerHoe, T. . m=2a - I,
n=2b (min n=2a-+41, m=2b), o m*+n*=4(a®*4b* 4 a) -1, yro npo-
mnogeqm pasexcrBy (1).

m8. YpaBHeHHe He UMeeT DEUIeHMH B HeAnX YHCHAX.
445, Tax kak x; =0 — KopeHb ZAHHOr0 YpaBHEHHA, TO

atga-btgf=0 (1)

Ma ycnosun a 4 b£0 caeayer, uto no xpaiHeil mMepe 0gHO M3 UHCeR @ MM b
He pasHo Hymo., I[lycts a=£0. Torza ms (1) caenyer, uro tg f£0, tak xax
npn 1gB=0 noayvaem tge=0, 1. e. a=m=n, B=nm, a nosromy a-4f=
= (m +n) &, 4TO NPOTHBOPCYHT YCROBHIO 3a1aYH.

U3 ycnoBua 3apaym cregyer:

tglafx) b
=],

g@+x
Tax kaKk a b £0. Us (1) caenyer:
tga ___b_
g~ a’

NnosSTOM
d Tg(a+x\_tga¢l
tgE4x)  gp T

CocTaBUM NPON3BORHYIO NPOIIOPUHIO

tg(e4x) ftg@+x)_ tgaitgh
tg(etx)—tg@+x) 1ge—1gf’
sin (¢ +8+42%) _ sin(a-f)
sin (e —f) ~ sim(a—B) "’
sin (a + B - 2x) — sin (« 4 B) =0,
2 sin x cos (@ -+ B -4 x) =0,

T. €
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Hac uHTepecyoT KOpHH, HG paBHbe nw, NOSTOMY sinx 0, a cieloBarelkHo,

cos (2 -+ 8 -+ x)=0, nan
g (x o 4§ =0,

446, Beepem o6osnauenne 2sm =y. Torza naHHoe aBHGHHE mnepenni-
yp
meTcAd B CACAYIOLEM BHIE:

ys+my+m2_1_.__.o'

—m=x=Y4-—3m

yly2= 2 .

OTKYNa

Tax xax 1o ycrosmwo 3agayu m?<<1l, 10 4—3m® >0, 1. e. XopHH geHcTBU-
TeAbHbIE. .
1
Taxk xak — | <<sinx =<1, 10 5<y<2, u rak kak m? <1, o m? — 1 <<,
a MOTOMY KOpHH# MMEIOT pa3fuyHbie 3dakd. CrefosaTelblio, UMEEM RHIUb

—m-+V4—3m?
5 .

y:

Taxum o6pasoM, xzra Toro 4ToOn YypaBHEHMe HMERO PELICHHS, ZOJKHE
BHIIONHATLCA HEPABEHCTBA

1 <—m+l/24—3m” <2

7\

OTKYRa NORyvaem
—lzl/li%éms —l-i—l/l?».

Ho tak kax no ycaosmio m> — 1, 10

VI3 —1

i .

Zsinx____ —m +l 4— 3m?
2 H

—l<m<
HMrax, umeem

OTKY A

—m-+4V4—3m’

2 H
x=ku+(—1)karcsin[log, —m+]€4—3m=].

4M1. MMepsoe pemerne. V3 paworo ypaBHeHnA Haxogum
Xx= —2cos (xy)  V4cos® (xy) — 4 = — 2cos (xy) £ 2V — sin® (xy).

Tak kak noO yCIOBHIO YHCAO X ZORMHO OuiTh AeACTBHTEALHBIM, TO HOMKHO
Gute — sin® (xy) =0. Tocrezwee Bo3MmoxHO ammb npu sin (xy) =0, orkyxra
xy=kn. Tenepr umeem x=— — 2cos E)kv:). Ecan k& — vernoe, 10 coskn=1 u
X= —2, a noromy y=nw, rae n=_0, + 1, - 2,... Ecan xe k& — HeuerHOe,
TO coskn = — 1 U X=2, a no9TOMY

_@m¥ D=
y=——g

sin x = log,

, rae m=0, +1, +2,...
Bropoe pemenne. [laHHoe ypasHenwe MOXHO NpPENCTaBHTh B BHIE
[x + 2cos (xy)]* + 4 [1 — cos® (x9)] =0,
[% 42 cos (xy)]? -+ 4 sin® (xy) =0.

uan
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Hockoanky cymMa KBajapaToB NeHCTBHTCABHHX UYHCea PaBHa2 HYMO Juumb
TOrma, KOrZa KAaXAOE CHATAaCMOR  DPaBHO  HYMO, TO HMEeM CHCTCMY
X -} 2cos (xy) =0, sin (xy) = 0. Hdanbue, KaK B NEPBOM pPCIICHUH,

~
Omg. xy= —2, )y=0nm x5 =2, _v,=(2m+l)—2—, rne m n n— mobsie

uenbe yucaa.
448, MepBoe pemeHne PemuM JaHHOE YpPaBHEHHE OTHOCHTGILHO X%

P sin (xy) + V sin® (xy) — 4

5 .

Tak xax sin®(xy) —4<<0, T0 x He ABAACTCA ~XeHCTBHUTECALHEIM UYHCAOM, T. €.
ypaBHEHHEe HE MMEET pCIUCHHIT.
Bropoe pemenmne [lepennmmem zaHHO® ypaBHCHHe B BUZe

x? — x sin (xy)+%+%=0,
nIn

X! — xsitt (xy) 4 [8in® (x3) - cosf (x9)] - 2 =0,

Han
[x - % sin (xy)]2 -+ [% cos (xy)]2 -{—%:0.

Tax xak nesag yacTh ecTb CyMMa XBYX HEOTPHUATEAbHHIX BENMYHMH H MONO-
MHTENLHOIO YHCNA, TO OHA HC MOXKET PaBHATLCA Hymio. CrexoBarelbHO, ypaB<
HCHHE He MMEeT peliCHHit.

449, Mepsoe pemwenne. [lpeoSpasyeMm aeByo uacth pemaemoro
ypPaBHCHHA TaKUM o6pasom:

sin‘x-{-mla—x-{—cos‘x-{— -F.:W+4=(sin‘x+cos4x)(l+
1

sin‘xcos‘x)+4=

=(1=Lamean) (1428 )4

2 sin® 2x )

Taxkum o6pasom, gaHHOE ypaBHeHHe NPHHHUMAeT BHI

2 — sin® 2x) (1 +'siT1467x')= 16 -t~ sin y.

1
sind x cos* x

)+
4+-4=(1 —2sinﬂxcos’x)(1+

. 16
Ho 2—sin?2x=1, 1 4 S =17, npnyemM 3HAKM DAaBeHCTBA MMCIOT MECTO

in* 2x
Torjxa M TORBLKO TOrpa, kKorxa sin? 2x = 1. [losromy 1esasa wacth gaHHOro ypas-
Hewna OGonbwe MAM paBHa 17, a mpaBaA uacTh MeHbuie uin pasBHa 17. Crepo-
BaTedbHO, jNAHHOE YPaBHGHHE PABHOCHABHO CHCTEME ypaBHeHHH sin® 2x =],
siny=1, otkyzna

x=T@Qk+1), y=%-+2nm

rze & 1 n NpUHNMAOT X00be LHeRble 3HAYCHHA.
Bropoe pemerne Tak xak cpennee apudMeTHueckoe ZBYX NOMOMH-
TeALHBIX YHceld HE MeHbIIE HX CPEIHEero reoMETPHYEecKOoro, To HMeeM

12+%—sin_v>2(siu’x—|— A )(COG’X-}-cosl,x)-

sin? x
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HAHB .

1 1
e s TEr g e=a+ 742

1 . .
5+—4- sin y == sin® xcos*.x 4~
in2 2 1
Tak Kak sin®xcos' X<y ).
CaefoBaTelbHO,
siny=1.
Ho nockonpky sin y << 1, To umeeM aniib siny==1, oTkyna

y=-g— +2nﬂ:.

Ecau siny =1, 10 10mxHO ObiTh
1

sin? x cos® x = T tg? x==clg® x,
OTKYAa

T T
x=—4-+k-2—.

450, Jlepyo uacThb pewiaemMoro ypaBHeHHS NpeoGpasyeMm Tak:
tgt x - tg' y 4 2 ctg? x ctg® y = (1g° x — 1g° y)° - 2 (1g® x 1g° y 4-ctg? v ctg® y) ==
=g x—1gy)+-2(tgxtgy—ctgxctgy)® + 4
CnenosaTelbH O, NaHHOE YPaBHEHWe MepelHIIeTCS B BHie
(1% x —1g° y)* 4-2(tg x tgy — ctg x ctg y)* +- 1 = sin® (x - y).
Tak kak
(g?x —tg?y?f2(tgxtgy—cigxcigy) +1=1,
asin?(x-4y)=<1, TO ypaBHeMHe PaBHOCHABHO CHCTEME M3 Tpex ypaBHeHufi:
tg* x=1g*y,
{ tgf xtgly=1,
sinf (x +-y)=1.

W3 nepsulx NBYX YPaBHEHHH sTOft CHCTeMul caemyer, 9to tg'x=tgly=<],
T.e lgx= x|, Igy—= * 1, oTKyna noayiaem

x=7 (k1) y=7 @ut1),

rne B U n— nobule nennie yHcna,

flcHO, uTO M3 BCEX HaflleHHHIX Map 3HaYeHWM x W ¥ TOALKO Te NapH Chy-
WaT peuIcHUAMH JNAHHOrO ypaBHeHWsA, KOTOphle YIOBIeTBOPAIOT TpeTbeMy ypas-
Henuio cucteMbl. Mimeewm

sin’(x+y)=sin’[—:- (2% l)+%(2n+1)]=sin’[—“2—(k+n+1)].

Orciona Bunmgo, uto sin®(x 4 y)=1, ecamn £k 4 n - 1 — neyernoe,
sin? (x 4~ ¥) =0, ecan k£ 4 n-}- | — yernoe. Takum o6pa3om, peMEeHHAMH JIAHHOrO
ypaBHeHHA #ABIAIOTCA BCe MNapw HafllleHHWX BblMe 3HaYenuft x, ¥, Korja
k4-n--1 —uevernoe, 1. e. Korna k-}-n— uernoe, Ilycte k4-n=2m, 1. €.
n=2m — k, TAe m — n060e Len0e 4UClO.
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Wrak, Bcemu peureHHSAMH NAHHOTO ypaBHeHHs ABAMIOTCA BCE MapH WHCER X, Vi
T T
x==-I(2k+l), =T(4m_2k+l)'

rae R ¥ m— no6ble nenne yucxa,
451, IlepenuueM naHHOe ypaBHeRHe B CHENYIOMIEM BHie!

(sin®* x —2V'2 sinx siny +2sinfy) - (1g?x — 2V 3 tgxtgy J- 3 tg*y) =0,
"M
(sihx—V?2 siny)? 4 (g x— V3 tgy)* =0,

DTo ypamHenMe PaBHOCHAbHO CHCTEME W3 ABYX ypasHenwili

{sinx: V72 siny,

tgxr=V31gy,
ua
sinx=)2 siny,
V'3 sinycos x
cos y

sin x =

Takum o6pasom,

= V'3 sinycosx
o V2 smy—-—cosy———-—-—o, )

siny () 2cosy — YV 3cos £) =0.

3710 ypaBHeHHE pacmajaeTCA Ha JBA ypaBHEHHS:

siny=20, )
V2cosy — V3cos x =0, (2

Vs ypapuenus (1) caenyer y, = kr. [oncraBaaa y=kn B nepsoe ypasHe-
HHME CHUCTEMHl, NOAYYHM Sin x =0 ¥ x,= n=. Ypasuenue (2) nepenuiueM B BHIE

V2 cos y==) 3 cos x. BoaBbiman B kBaxpar o6e YacTH STOro yPaBHEeH:s, NOAYYUM
2cos® y = 3cos® x. Tenepb, BO3Bens 006 4HacTH MepBOro YPaBHEHHA CHCTEME B
KBajpaT, NOAYuHM

sin? x =2 sin? y.

Pewnm coBMecTHO ypaBHenHs
sin? x == 2 sin? y, 2cos? y =3 cos? X,

T. e sin’x+3cm’x;2sin’y+2cos’y, nag 14-2cos? x=2, 1. e, cos? x=

Y

1 . 3 . 3 ]
=?; B 3TOM cCliyyae COS y=—2—c05 x=-4-. Cnenonarenbﬂo, cosx=i—2—,

cosy=i£23—-, H, TakuM o6pa3oM, x,==I= 3%, y,=muii,

Tak kKak M B [pOuECCE peHIEHHA BO3BOAUAM YpaBHEHHSA B KBaxpaT, TO
3HaYEHHA X, Y3 HANO HCNLITaTh. [lonCTaBAREM HX 3HaYeHWd B ypaBHeHHe Iy =

=V 31tgy. Vmeem
tg (hr. + —}) =) 31g (M‘u + T’;—).
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[TepHoX TaHFEHCa T, NOITOMY HMeeM

] = 13
ig(x—|=V3tg|{xt—), utu *x1=¥Y3(x+—},
(= 5)=v7e(=3) V(> 7s)
Wrak, ypaBHEHHE yIOBIETBODAETCA, eCA¥ OpaTh OHHOBPEMEHHO BepXHH@ HIH
ONHOBPEMEHHO HUIKHME 3HAKW B NMOCAENHEM pasencree, Temepb MONCTaBHM 3Ha-
YeHHR X4, ¥3 B ypaBHenwe sinx==)'2siny. Hueem
sin (11: + -::—) =V 2sin (m'u + %) .

Y

Ecan GpaTb OJHOBpEMeHHO 06a BepxXHHX HaW 06a HHXHMX 3Haka, TO nociaegHee
PaBEHCTBO MOXKHO IepenucaTh Tak:

cosIn -—22—=V2—cosm1:.-—é-, o8 In == cos mx, (— 1)l =(— )",

Orciona 3akaiouaeM, yto ! H m HYXHO 6paTh OXHOBPEMEHHO YeTHhE HAM He-
YyeTHHE.
MMosromy cHCTeMa HMeeT Clepyiollue pelleHHS:

X1=n=x, y, =km x,=l1:+—:—, y,=m1:+—g-;xa=l1:—-71;-, ya=m1:_-_g-,

rae m, n, k, I — mobuie neavie uucua, npuueM ! # m Hano GpaTh ONHOBPEMEHHO
YeTHble HAH HeueTHhle.
452, Himeem
1

T
= arccos x = o -}- 2kx,
1 2
rne k=0, £1, +2,..., T. &

7
arccos x = (—2—-[- 14k ) =

Mockoapky 0= arccos x << m, TO NOCAenHEe PABEHCTBO HE BHIMOJIRAETCA HH IIPH
KaKom 3Hayennuw k=0, * 1, *2,.., W1ak, nanHoe ypasHeHHe He HMeeT pe-

LIenHit.
458. JlanHoe ypaBHeHHe NepenHuieM B BHiE

2 (arctg x -+ arcctg x) -} arcctg x =m.

.

T
Ho rak kak arctg x - arcclg x= 5 s TO HMeeM

2-%—{— arcctg x ==,

OTKynma CrexyeT, 9To arcctg X =0, YTO HeBO3MOMKHO, MOCKOIbKY
O<arccigx <m.

Hrak, ypaBreHue He umeer peureHufl,

454, [laa ynoGctBa BBeneM o603HaueHHe X == > — 2 TOrna IaHHas cHcTeMa

T
2
ypasHeHult mepenuuiercs B BHIAE

tg 2 -} sin 2y ==sin 2,
2sin ycos (2 — y) =sin =z
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Bropoe ypasHedHe MOXHO HpeACTaBHTb TakK:
sin 2 -}- sin (2y — 2) = sin 2.
Cuaenosareabo, sin (2y — 2) =0, orkyna 2y —z==£kx, a notroMy z==2y — k=.

T
Ho nmockoarky x =5—2T10

x=;_@+m.
Moncrapasa z=2y — kx B neppoe ypaBHeHHe CHCTeMbl, NOAYUHUM
tg 2y - sin 2y = sin 4y,
sin 2y (1 -+ cos 2y — 2 cos® 29) =0,

nau
HIH
sin 2y (cos 2y — 1) (cos 2y —;—) =0,

Mocaenuee ypassenne pacnmamaeTCf Ha TPH ypaBHRHHA:

1

sin2y =0, cos2y=1 #u cos2y=—§—.

Us ypasuehnus sin 2y =0 noayuaem y='f2—“, a nosToOMy X = -;-[- In. V3 ypae-

T
HeHHs cos 2y =] HaxomuM 2y=2nx, a NOTOMY Y= nw; 3HAYHT, X = 5 2nw -

- k= =—12i -}- m=. N3 ypaBhenus cos2y ==— —;—’cneuyer, yro 2y =+ —2—“ +2m=,
H nortomy y==+ 1—; + m=z; crenoBarenbHO, x = —’2‘:— * %ﬂ — 2mn }- ke =
= -12:- s _22_*_ nx.
Oms.
2%

nw ®
yl='§" y2=1_§'+m“’

rne m, n, I —uenne 4ucia. ‘
455. O6o3naysM papHme OTHOMIEHHA 4epe3 A. Torna

tg x =ah\,
tgy =~}
tg z=c\.

)

Tak wkak x+y-fz==x 10 xty=n—z tg(xty)=tg(r—z), nm

- tgxtgy
tg(x +y)=—1gz unu —tgrigy tg z, uan
tgx-1gytigz=1gxtgyigz @

Moncrasasaa 3navenus tg x, tgy, tgz u3 (1) B (2), moayyum
A (a4 b - ¢) = abed?,
orkyna cXexyer, yro au6o A==0, xubo

l___'_]/_a-l-b—l-c.
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Ecau A==0, 10 tgx_tgy-—tgz—o a norouy Xy =kx, y, =In, 2y = mm=.

3pech Hago 6parb TakHe ueane R, I, m, urobu k! + ==1, 1aK Kak x-} y+
== _
Ecnu xe A= Vﬂﬂﬁ-, T0
abe
x=== arclga Va +azc+ e

_ a+b+c
y== arctgbl/ he

z=+ arctgc l/a+b+c+mr:

abc

Tax KaK JOTKHO ObITh X 4+ Y-+ 2z==, To Haxo BHIOGMpPaTh AHIIb TaKhe BCEBO3-
MoxHsie &, I, m, 4T06H x |} ¥4 z=r=.
456, M3 nanHOft cMCTeMbl CNefyeT PAN P2BEHCTR:

tg xq (1g X4 — 1 x3) =0,

tg x5 (1€ X2 — tg x4) =0, 0

t€ X7 (1€ Xp_y — 18 X1) = O,
tgx, (1g xp — 1g X¢) =0.

W3 nanHo# CHMCTEMB BMIHO, uTO HY OXMH W3 TAHreHCOB HE DaBeH HYIDO, a no-
ToMy 13 paBedcTB (1) cnepyer, uto

1) tgx,_tgx,_tgx, ..==1g Xp, €CIH n — HeYeTHO®, K

2) g x, =1g xy = =tgx,,,,_, H igx,=1gxy=...==1g KXoy, €CIU n=
== 2m — YeTHoe:

Cayuatt 1). PaccmarpuBaa UCROIHYIO CHCTEMY H YuMTHIBasd, YTO NPOH3BEIEHHE
JBYX pDaBHMX BeNMYHH DaBHO | AWmb ToOrnxa, KOrfa KaXpmas M3 HMX paBHa MAH
1 uau — 1, 3aknmoyaem, yro

- tgx, =tgxyg=...=tgx,=x 1.

L
CnenoBaTeNbHO, X; = T + 5 -

Tenepb paccmoTpusm cayya#t 2). B sTom cayvae rakixe 3HaKH TAaHreHCOB BCEX
APryMEHTOB OJWHAKOBH, NpHYeM X; MOXKHO Buﬁparb N POHU3BONBHO, HO OTAHUHBIM

or 1142 TOrJA Xgp_ 1_x,+m1: (k=2 3,...;n).
[lockoabky tgx, tg xqp =1, TaK Kak tgxy=—=...==1€Xsm, T0 1 Xy, =
7
=Ccig x, == tg\g— - x,) ; ClenoBarelbHO,

x2k=%—xl+mu (k=1, 2,...,n)

457, [TepenuwemM gaHHOe ypaBHeHHe B ClAeXyloueM BHAe:
(16 sin® x sin®* y — 24 sin x siny - 9) - (1g? x g2y —6tgx tgy 1-9)=0,

ua
(4sinxsiny —3)? - (tgxtg y — 3)2=0.

ITocnenuee BO3MOXKHO TOrHa M TOABKO TOrna, KOrxa BRMONHAETCS CHCTEMA ypas-
HeHnft
{ 4sinxsiny —3=0,

tgxtgy—3=0,



HIH
{ sin x sin y = 3/4,

sin x sin y==3 cos x Cos y,
oTkyna cos x cos y = 1/4. TlosToMy nanmWas cuCTeMa mnepemumerca Tak:
{ cos x cos y==1/4,
sin x sin y == 3/4.

CrlannBas NOYAEHHO ypaBHeHHsA 3TOM CHCTEMHl, a 3aTeM BHYHTAf WX, MOIYYHM
1
ws(x—y)=1, cos(x+y)=—=.
Orciona HaxomnuMm 0
T
X — Y =2mn, x+y=2n1:i__’

3
a noToMy
x=mtm)rtg, y=@—mrtg,
Oms. x=(m—|—n)1:i—§, —(n-—m)u+3, roe m u n— mobue

nenele yucaa.
458, V3pnekan KBagpaTHHft KOpeub 3 0Oeux uyacTelt ypaBHeHus, MOJAy4nM
logl (sin’x+7sln2x+2)
3.2 2 =1 1))

(Mb GepeM ToibKO -1, TaK Kak 2%>> 0). Tak kak logy N==— log N, To ypas-~

a
neune (1) MepenvileTca B CAENYIOUWIEM BHIE:

3. 2—log, (sln’ x+% sin 2x+2)

nia 5 -
3. 2log, (sln’ x+—2— sln2x+2) — l,
Hiu )
3. 5 =
sin x - 5 sin 2x - 2
OTKyHa

sin’x+-g-sin2x+2=3.

D10 ypaBHEHHE 3aMHLIEM TaK:

sin® x J-5sinxcosx — 1 =0,
VIR
5 sin x cos x — cos® x =0,

cosx (5 sin x —cosx) =0,
soTkyna cos x =0, ctigx=35, ©. e
x1=%+kﬂ, xg == arcctg 54 km. -
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459, Vs sroporo ypasHeuus cregyer, 4TO
2
“—2"—=_;‘-+2ku, e xf=144k,

OTKYyIA Xy, 9 == V 4k -|- 1. B cuay mepBoro ypaBHeHus CHCTEeMH umeeM |.x|=I3,
IlosToMy kR MoOxeT mpHhMMaTh auillb 3Havenus 0, 1, 2,

WUrak, uMeeM mecTh 3nauenuft x, a UmenHo: =+ 1, + V5 +3. Ecmm x=
=*x1,10|y|=2 1e y=x2 eum x=xV5 10 1¥y|=3—=V¥5 r e
y=%x(B8—V5Y naxonen, ecom x==*3, 10 |y|=0, 1. e. y=0.

460. Tak kak |sina|=<1, |cosa|=<<1, TO (a®—1)*4 1< 1. [locaeguee
BO3MOXHO JIHIIb NMpH @== + |. BHauyenHe @ ==1 MpespaulaeT BTOPOE YPaBHEHHE
B HeBEepHOE DaBEHCTBO, TAK Kak MOMKHO ObiTh @ -+ 1<, a npu @e=1 umeem
@-+ 1 =2, Virak, pamHas CHCTeMa MOXeT HMeTb PEIleHHA Aumb IpH a==— I,
Takum o6pasoM, gaHHas CHCTeMa MepelHChHBAaEeTCA B CAeAyOUEeM BHAE

{ sin x cos 2y =1,
cos x sin 2y =0.

CkaanbiBas W BHIYHTAA MOYJNEHHO YPaBHCHHA CHCTEMHEI, MMOJyYHM CHCTEMY

sin .x cos 2y -}- cos x sin 2y =1,
{ sin x cos 2y —cos x sin 2y =1,
Had
sin(x4-2y) =1,
{ sin(x —2y)=1.

W3 nepsoro ypaBHeHHR CHCTEMB ITofilydyaeM
T
x+2y=7 + 2kn, )

a H3 BTOpPOro —- HaxONUM
x—2y=5+ 20, @

Peuwas coBMectHo ypaBHeuus (1) u (2), nosyvaem

r=gtttmn y=EST

rae R ¥ n-—neiIne yuciua.

§ 10. Joka3aTeqnCTBO HEPABEHCTB

461, Umeem
3% — 3217 g1 981 9317 _ g17,

Tak xak 9'7 > 8'7, 10 yrBepwxieHue 3aayu BepHO.
462. JloxasnizaeMOe HepaBeHCTBO NEpPENHIUETCA B BHIE
(2028)101 > (303!)101'
CregoBaTenbno, HOCTATOYHO FOKA3aTh, YTO
202¢ > 303, 16))
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Ho Tak xak 202°==(2-101)*==8.101%, a 303*=(3-101)*=9-101% 10 Hepa-
BEHCTBO (1) MOMHO mepeNHcaTh TaK:

8-1015>9.101%,
YTO OYEBUIHO.
63. Vimeem

X0 ey ekt — ] =t (x"—-x’-{-%)—}-
T = RTa FE

YTO OYEBMIHO.
464, Tax xax cpegnee apumeTHUeCKOe HeOTPHUATENbHHX uyHCcel He MeHblle
UX CpellHero reoMeTpuuecKoro (3HaK paBenCTBA MMeEeT MECTO NMIUb [IpH paBeCH-

CrBe BCEX 9TUX YHCed), TO MMECM
F42=a"}141=3Y " =3q
a4 9=a*4-841> 37/ 80°=6a

CnoxHB MOUYJNEHHO I3TH KBa HEPABEHCTBA, MOAYYHM

2@ - 11 > 9a,
yro H Tpe6oBasoCch NOKA3aTh.

465. Tak kak a, b, n ¢ nonowmutensen H a® 4-b* =¢3, T0 ACHO, YTO e < ¢
H b < ¢ ymHoxns o6e 4aCTy HepaseHCTBa a << ¢ Ha @?, MOAyyHM

a® < atc, )
a yMHOXHB o6e uacTH HepaBedCTBa b <Cc¢ Ha b%, moayunm
b < b 2)
Tenepb, C10%UB NouseHHo HepabencTsa (1) w (2), moayunm
. a® - b <c (a4 b%).
Ho Tak xak mo ycioBuio @* -}- b2 =%, To UMeeM OKOHYATeNLHO
a b <’
466. Ilycth p=1-a, g=1-4f. CnenosaTeabHo, Halo AOKa3aTb, YTO

a--B=<0. B cuay ycnosus 3anauu unmeem
2=p' 4 ¢* =24 + P+ 3(a+B) +3 (" 57
(a+8) (a* — aB -+ B* - 3) + 3 («* +- B) =0.
Ho tak kak o®--p*==0, a®—af--B2==0, 10 2} B=<0, a moromy p}g=<?2,
YyTO M Tpe6OBANOCh NOKA3ATh.

467, Tax xax cpemnee apudMeTHYeCKOe HEOTPHUATEJbHbIX YHCe] He MeHblue
HX CpenHero reGMeTpnYecKoro, 1o

a--b=2Vab,
@ 4-b=2Va%.
Mepemuoxkus nouneHHO 9TH HepaBeucTBa, MOJYUHM
a* 4 a®h -+ ab -+ b = 4V a'b® = 4a®h,
at - a®b — 4a®b J-ab - B* = 0.
PaBeHCTBO HOCTMrAETCA WAM NMpH @==b=1, uiu NpH a==5 =0,
228
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468, Vmeem
—3a44= (a——) + >0
Tenepb, CAOXHB ITO HEPABEHCTBO C BEPHHIM HepaBeHCTBOM
a4 1= 248,
at |- a®—3a - 5> 2a?,
e —a*—3a+45>0

MoAyIHM

HaH

469, Nepnoe pemenue. Vmeen

a4-2+4+1>3ya-2-1;
@+44+1>3Y 41

MMepeMHOXHB 9TH HepaBeHCTBA IMOUAEHHO, MONYYHUM
(a-3) (e*+5)>9Y/ 8,
a® |- 3a® 4 5a 4 15 > 184,

5810

HaH
@8 - 3a® 4 15 > 134,

YyTO H Tpe6oBaAOCH NOKa3aTh.
Bropoe pemenue. Vmeem

@ 3a®—13¢ 4 15=a(a—1)* 4 5a® — 142} 15> 0,

tak Kak 5a® — 14a 415> 0 npu #A1060M REHCTBHTEILHOM @,
470, CroxHB NOYNEHHO ABA OYEBHUIHBIX HEPABEHCTBA

a--b=2Vab u atf4b=4Y ab,

noxYYHM .
2¢ 456 =6V ab.

Tenepb, NepEMHOXUB [OWIEHHO NOCHENHEe HEPABEHCTBO H. BepHOE HEPaBEHCTBO

ab4-1=2V ab,

noayyum
2a*b -+ 5ab* + 2a -J- 5b = 12ab,

uig
ab (12 — 2a — 5b) < 2a -\- 5b.

PaseHcTBO HOCTHraerca npu a=»5b==<0.
471, Tlockoabky mo ycioBuiw a>b, 10 a—b> 0. [ycts a—b=¢>0,
oTKyna a==>b-}-c. Takum 06pasoM, noKa3bBaEMOE HEPABEHCTBO MOXHO Mepefu=

carb B BHIE
Vite<yo+y ¢ )
Tak kak ofe 4acTH Hepaaencwa (1) momoxuTenbHH, 0 HepaseHncrso (1) sepwuo,

ecin (,/b-{-c) <(1/'b +]/ ), utd b4-e<<b+c¢+ M, uro ouesunHo,
tak Kak M > 0. CrenomatesnHo, HepaseHctso (1) BepHo, a NOTOMY BepHO
¥ yTBepRIeHHE 3agauu.
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472, [TepBoe peweHue. B cury 3aBuCHMOCTH MEXIY CPENHHM apHde-
METHYECKHM H CPEIHHM reoMeTPHYECKHM HEOTPHNATEAbHHX YHCEd HMeeM

at1=2VT, M
@ 4=2V4" ®

[epeMHOXHB NOYIEHHO 9TH XBAa HEPABEHCTBA, ITOAYYHM
@' f-a%--da -4 =4V 40* == 8a*,

a4 et —8a®J-4a-4-4> 0.
3nech WMeeT MeCTO MMEHHO CTPOroe HEpPaBEHCTBO, TaK Kak B CoorHomenuu (1)
IOCTHraeTca PpaBeHCTBO JuiMb NIpH @==1, a B COOTHOWIEHHH (2) — TOALKO NpH
bl
=1/'4. CnenoBarenbro, HET TaKOrO 3HaYeHHUs @, npA KOTopoM o6a CooTHoue-

sus (1) u (2) moctHrasy Gul paBeHCTBa OXHOBPEMEHHO.

Bropoe pemenne. HMmeem o'+ a*—8a®-4a-4-4 = (a®*—2)*+
+ a(a—5)2> 0 npu awbom a=0.

473. O6Ge uacTn HepaBeHCTBa @ --bH>>c YMHOXHMM Ha % HepaseHCTBa
@ --c>b Ha b* nepasenctsa b-- ¢ > a Ba a% rorma MOAYYMM HepaBeHCTBA

@ebtc)>a, B(atf-c)>b% 20| a)>c
Cn0XHB NOYNEHHO NOCAENIHUE TPH HEPABEHCTBA, MONYUHM
@ (b4 ) 488 (a4 ) + ¢ (a+ B) > a - B8 F- o3,

CroxHB NOYIEHWO TNOCAeliHEE HEPABEHCTBO C paBeHCTBOM @b -1 b% |- ¢? =
=a® -+ b J- c?, monyuum

- @bt B (b o) A (@b ) >2(a B+ o,
T. €
(@B 4 %) (@b + 0) > 2 (a8 - B* + ),

yro ¥ Tpe6oBaroCh JNOKa3arh.
474, YwuHoxup ofe yaCTH HepaBeHCTBa ¢ <<l --¢ Ha a4, HepaseHCTBa
b<<a-}-c na b u wepaBencrsa ¢ <<a-}- b Ha ¢, NONYYHM HEpPaBeHCTBa

@ <ab-{-ac, b®<<ab-be, c2<ac-be.

HIH

Croxus MOYNEHHO MOCAelHHE TPH HEPaBEHCTBA, MOXYYHM
a? - b% 4~ c* << 2 (ab - be - ca),

Y10 H TpeGoBanoCh AOKa3arb.
475. B cuay 3aBUCHMOCTH MEXIY CpeiHMM apHGMETHYeCKMM H CpennuM
reOMeTpUYeCKUM HEOTpHUATENbHRX YHCEd HMeeM

@' - b+ 17 =a" 4-b* + 16+ | > 4}/ 645" =8ab,

@+ b 2=a* - b* - | + | =49/ d'b* = 4ab.

CrnoXuB MOYAEHHO 3TH IBa HEPaBeHCTBa, MOAYYHM
2 (a* - b*) - 19> 12ab,
qr0 ¥ TPEGOBaJIOCH NOKA3aTh.
76. B cuny COOTHOWEHHA MEWIY CPEIHHM apHOMETHYECKHM M CpPENnHM

reoMeTPHYECKHM HeOTpUUATeAbHEIX YHCen HMeeM

*26* - 55 = 2a* +- 4b% - b* = 3}/ B2 = 6ap?,

a® 4 2b° = a* 4 b® 4 b* = 3}/ 0% = 3abr.
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CAoXHB NOYNCHHO STH JBA HEPaBEHCTBA, MONYUHM
3at 4 Tb% = 9ab?,
yr0 H TpeGoBanoch A0Ka3athb. PaBeHCTBO JOCTHraerca NHMmIb }rpn a=5b=0.

477. NMepBoe pemenne Tak kak (a4 b)'=a*' | b* { 4a°b 4 6a2p? {-
-+ 4ab®, 1O NOKa3HIBAEMOE HEPABEHCTBO NEPENHINETCA B CAEAYIOUIEM BHMe:

8 (a4 4+ b4) = a* 4 b* + 4a®h 4 6% |- 4ab?,

HIH
Tah 4 Tb* — 4a® — 6ah? — 4ab® =0,
HIH
3(at — b2y 4 4 (a* 4 b — @%b — ab®) =,
HIH

3(a* — b 4 4 (a — b) (a® — B%) =0. (1)

Mockonbky pasHocTm a—b ma®—b® omuoro 3saka, TO NpPOH3BENEHHE
(a—b) (a®* — b*)=0. CnenosarenbHo, neBas vactb (l) HeoTpHmarenbHa, T. e.
HepaBeHcTBO (1), a BMeCTe C HHM H J[OKa3biBaeMOe HepaBeHCTBO BEpHH. Pa-
BEHCTBO LOCTHraeTCsa IMmb npu a=>h.

Bropoe pemeHne. Hmeem

a‘+b‘=—;—(a’+b’)’ +%(a2— b’)’;%(aﬂ-l-b’)’:

=3[zt +ga—i]=[garm] =CE,

OTKyJZa CHeAyeT yTBepXneHHe 3ajavn.
Tperbe pemeHnne Mueem

2(a* 4 b*) = (a 4 b)Y, (N
TaKk Kak a? 4 b? = 2ab. Ananornuno nmeem
8 (a4 + b%) = [2 (a8 + B 2

Us (1) n (2) caeayert, uto 8 (a* 4 %) =(a 4 b)*

‘478, IMepsoOE Y‘Ie menne. Ecim a=0, TO HMeer mecro crporoe Hepa-
Bercreo (0> —1). Ilycrb renepb @=£0. [Toxennm o6e vacTnm AOKa3LIBa€MOro
nepasencrBa Ha a*> 0. Torna

1 1 1
- 8 _— =
a +a’+a+ p + a’+ aB?GD
HAH : : .
(a'+?)+(a’+—) +(a+_a_)>6,
Y10 BEpHO, TaK KakK af—l——:I =2 npn a>0, PaBeucrBo goctHraerca rorga ¥

TOALKO TOrAa, Korja a =1,
Bropoe pemeHne VMeem oueBnguble HepapeHcTBa

a4 1=2a% a*4-a=2a% a'4a2=2d
Ckaafpieas NOYNeHHO STH HEPABEHCTBa, Moiyyaem Tpebyemoe.
479. [loxasbiBaeMOe HepaBEeHCTBO NepennmeM MOCAeXOoBaTeNbHO TaK:
A?4-b2 4t —2a—2p—2c4 3220,
a@—2a+414-00—2041468—241=0,
(@— 1P+ — 1P+ (—1=0,
410 OYEBHAHO. PaBeHCTBO jocTHraercs Tor:na’ ¥ TOAbKO TOrA3, KOINd a==b ==

=c=1
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480, Mycrs V3+f/'§=a, ‘i/a —{/’Ti:b, OTKYAa
a4+ b*=34Y34+3—}/ 3=6. (1)

OvyesniHo, uto ab? 4- a?b << a® } b® (3nech cTporoe HepaBeHCTBO, TaK KaK @ £ b),
nan ab (@ - b) << a®4-b* =06, Han

3ab (a 4-b) < 18. 2)

Cnoxnm nousesno (1) m (2), moayunm (a4 b)*<<24=8-3, orkyna a b <<
< 2]’/ 3, uro u TpeGoBanock NOKAa3aTh.
481. loxasmBaemoe HepaBeHCTBO NepemHIleM B CIEXYIOUEM BHIe:

12ab— 4a%b — 4a — 4ab? — b << 0.

Tak kak a>0, b> 0, T0 MOXHO pojearnTh OGe YacTH 9STOr0 HEePaBeHCTBA

Ha 2ab: 5 :
6—2a—7—2b—2—a<0,
HIH | )
2a+%+2(b+?)26. (1)

Mockoneky 20+§%22, 2<b+%)22-2=4, T0 HepasewcTso (1) BepHO,

H BMECTE C HHM BepHO H HCXONHOe. PasercTBO JOCTHraerca NHIlb Npyu 2a =1
nb=1,1 ¢ npua=1, b=1

482, Tak xax ofe YacTH XOKAa3LBAaeMOrO0 HepaBeHCTBA HEOTPHUATENbHbI, TO
€ro MOXHO IEPenHcarbh Tax:

adtatt et 1=4e) g,
a’—}—a’j-a—}-l zaYa=)Ye=Yo=Y@ a1,

YTO BEPHO, TaK Kak cpejHee apupMeTHYECKOe HEOTPHUATENbHBIX YHCEN He
MCHBbINE HX CpenHero reoMerpHyecxoro. PaBeHCTBO NOCTHraeTcA NHIUbL TOrxa,
Korna a®*=a?=a=1, 1. e. Tumb npu a=1.

483. Buauvane 3ameruM, 410 2x —2>0, T. ¢.

x>1, (1)

12K KaK NIeBaA YacTb JaHHOr0 HePaBEHCTBA HEOTpHuATEAbLHA.
Paccmorpum xBa cayuas:
a) 2x2 —x—1=>=0. B stomM cnyvae jpauHOe HepPaBeHCTBO NepellHChIBaeTCA
B cnexyiouem Bage: 2¢? —x —1<2x —2, nam 2x?—3x -+ 1 << 0. Kopuamu
neBofl yaCTH MNOCHENHEro HePaBeHCTBa ABIAIOTCA uncha !y B 1. Creposa-
TeabHO, HepaBeHCTBO 2x? — 3x -1 << 0 BHIDOAHAeTCA AHIUL [AA BCEX X H3
NPOMEXYTKA

HIn

h<x<l 2

Tax kak mepasencTsa (1) H (2) NPOTHBOpEYHBH, TO B PaCCMarpnBaeMoM ciyuae
naHHOE HEePaBeHCTBO HE HMEET peIleHHH.
6) 2x? — x— 1 << 0. 910 HepaBeHCTBO HMeeT MeCTO TONLKO AAA BCEX x H3
NPOMEeXYTKa
—Yy<x<l 3) -

Mockonsky HepaBeucrsa (1) u (3) necoBmecTHmy, TO H B cayyae 2x? — x —1 <0
[aHHOE HEpaBeHCTBO He HMeeT pemreHnit. Mrak, NaHHOEe HEPAaBEHCTBO He BHINOJ.
HAETCA HH NPH Kaxom (NelCTBHTeNLHOM) 3HAYEHHH X.
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484, Tak kax x—3 — x* <0 (npu moGom mEACTBHTENLHOM X), TO NaHHOE
HEPABEHCTBO NEPENHINeTCA B TaKOM BHAE: — X +- 3 4-x? <x 4-2, nan x* —2x 4
+1<0, 1. . (x—1)2<<0, yTO He HMeeT MeCra HH NPH KaKoM XeHACTBHTENb-
HOM 3HaYeHHH X, T. €. YTBEPWICHHE 3aJaUH BEPHO.

485, VMimeeum

2x2 3x 18 2x 6 X 3
=t et meg e H1=2(F )40
T 4 £>2 1‘01‘c ia->2 ecad x>0, d —3—< 2
aK Kak b+a/l 3+x/l >)"§‘+x\—.

ecan x<c0. Takum obpasom, y=2-24-1=5 npt x>0n y<2-(—2) 4
4 1=—3npu x <.
486, Jdoxa3nBaeMoe HePaBEHCTBO BepHO, €CAH BEPHO HEPABCHCIBO

o)==

und \ \
x.__t.l __a___l__l =0,
x a
HAY
(ax— 1) (x—a) ~0. (M
ax

B cany ycaosus 3amayn ax<<l, x —a=<0, ax>0, a noroMy Hepaseh-
cTBO (1) BEpHO, a BMeCTe C HWM BepPlIO H JAOKa3mBaemoe. PapencTBo (npH yka-
3aHHbLIX YCAOBHSX, T. €. Npu 0 << x =< a << 1) pocTuraerca TOrga M TOAbLKO TOrXa,
KO1Jd X = a.

487, [lepennulem jgawHbie paBeHCTBA Tak:

yte=xyz—x, yz—=ux4
Han
Ytz=xt—x, yz=ux2

Taxum 06pa3oM, y H 2 ABAAOTCA KOPHAMH KBAI1PaTHOr0 ypaBHEHHA

1

X—(x—x) X4+ x=0 6}

Ho Tak Kak 1o ycnoBHO y H z — jgefiCTBHTeNbHBIE YHCIA, TO IHCKPHMHHAHT
ypaBHeHna (l) xomxen ObiThb HCOTPHNATEAbHBLIM, T. €.

(X —x)? —4x? =0,
HAH
(x’ - 1), = 41

[xf —1]=2

HIH

W3 nocnexnero crepyer, uro am6o x? —1>=2, nnbo x? — 1< -2, 1. e. mubo
x?=3, aubo x* << —1.
Bropoe HepaBeHCTBO HE BLINONHASTCA HH NPH KaKOM 3HavyeHHH X, a H3 nep-

Boro caenyer |x|=V3.
488, ilepsoe pemenne. Hueem

ab be ab  be
Lis=) L. 2oy,

ab ca ab ca
T+T>2V7'T =2,

be ca be ca ~
» ——a—+TB2 2 . ) = 2¢.
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CnoxHB MOYIEHHO ITH TPH HePaBEHCTBA, MOXYYHM

2(Lt Ly S =2 tb+),
HIH »
N R

yTo H Tpe6oBanoch Hoxa3aTbh. PaBeHCTBO NOCTHTaeTcA XHUIb TOTNA, KOIja & =
=b=c.
Bropoe pemeunne Wasecrho, uro

Xy 2 = xy - x24-y2.

lMonoxum B sTom HEepaBeHCTBe

x =ab, y =bc, z=ac.

Torna
ab® - b%c? 4- a¢c? == ab®c |- a®bc + abc?

Pasneans o6e vacTH nocaexHero HepaeeHCrBa Ha abe, noayyum TpeGyemoe.
489, Vimeem

—;— (1 4-2a%%) — a’x=% (2a%* — 3a%% |- 1)=% (2a%% - a®% — 402% L 1) =
= @ 0% 4 1) — Q0% 1) (2% — 1)) = 3 [20% 1) (%% — 2" 4 1)] =
=%(2ax+ 1) (a¥ — 1) =0,

3HaK paBeHCTBa HMMEeT MCCTO JHUIb B XBYX CAyyasx:
1) ecin x =0, a — moboe NoROXKHTEALHOE YHCIO;
2) ecmn a =1, x — s060e XeHCTBHTENbHOE YHCIO.
490, Vmeem

b—é—a Y b+a_221/a7 ___(VF—ZVa‘)*>0,

tak kax b£a. Nanee,
o WE—Val V5 —Va)lWyb +Va) _
2 2(Vb +Va)
. {p—ar (b — a)?

=2WiLVar Wi tVar’

r=

rak xak J'a <V'b; nostomy
r < (b— a)?/8a.
491, JlokasbiBaemoe HepaBeHCTBO NEpenHiieM NOCIENOBaTEAbHO TakK:
a? 4 3¢? 4- b® — 2ac — 2bc —2c4-1==0,
(a? — 2ac 4 ¢?) 4 (b — 2bc -+ ¢*) 4- (e — 2¢ - 1) =0,
(@—c)4(b—c)' (¢ — 1)*=0,

UTO OYEBHIHO. Papencreo AOC'LEH‘HETC!! TOrna H TONBKO TOrjxa, Korpa a=5b=

=c=|,
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492, MMockoabky ab >0, ac >0, a crexosarenpHo, n 4ab 4- 2ac > 0, 10 noka-
abiBaeMoe HePaBEHCTBO MOXMHO NepenHcaTh NOCAEXOBAaTEAbHO Tak:

2a? 4- 4b® 4- ¢ = 4ab 4- 2ac,
2a% 4-4b? 4 ¢* — dab — 2ac =0,
(a? — 4ab 4 4b?) - (a* — 2ac }-¢?) =0,
(a—26) 4 (a — c)* =0,
Y10 OYeBHAHO. PaBencrBo Nocrmraerca MHUIL TOIAa, KOrma @ ==¢ ==2b.
493. Mleproe pemeHnne Mmeem
2?41 1 4x2 42 1 44141

[ S JE . ———— T

Vixr 1 Vaxrf+1 2 V4x=+1

2
~r{aer ) T2 (VT )

Tak kak a+—;>2 npn a>0, ro

VEFT +

=2,

1/4x’I +1
H YTBepxJeHHEe 9ajaym BepHo. 3Hak papeHCTBA MMEeT MEeCTO TOAbKO NpH x=0.
Bropoe pemenne [lepenuurem JgoxKasbiBaeMOe HepapeHCTBO B Che-
nyouem BHJE:
224 1) =2V ax" 1 =0. (1)
Ho rak kax

2@ 4N =2VA T L1 =@+ 1) =2V £ 1 4 1=
=larTF1 —1)*=0,
10 HepaBeHcTBO (1), @ BMECTE C HHM H JOKa3mBaemoe BepHb. PaBeHCTBO XOCTH=

raerca AMilb TOrma, korma Y 4x*-4-1 =1, 1. e. Toabko npu x=0.
Tperbe pemenne Kmeem

21 YVar 1P +1 _ 2V T
Vixf 1 2Vix*+1 - 2V +1
1aKk Kak a? - b? = 2ab.

494, Tak xak p4q=2Vpq, rae p=0, g =0, T0 HMeeM
a+b22Vﬁ,
a4-4b=4Vab,
a+9b>6;/—‘, M

a+n’b>2nVab.
Crnoxne nounesso Bce Hepabeucrea (1), noayumm

na4 (174204 ... 41 b= Q2+ 446 +...+2n) Vab. ()

Ho tak xak 17 428 4. f-nt = ”(""’1)6(2""'” # 24 dg-64rt 2=
_24-2n
=3

«n=n(n-1), T0O HepapeHCTBO (2) nepenuuIeTca B CACHAYIOUIEM BHIE:

ﬂa+ n(n+1)6(2"'+1) b?n(ﬂ—l—])Vﬁyl
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HIH, MOCHAe COKpaueHHA Ha n,

a_l__(ﬂ".ﬂézn—"'l). b=(n+1)Vab,
HAH

(n4+1)@n41)b=6[(n+1)Vab —dl

410 H Tpe6OBanOChL AOKa3aTb.
495. B cuny m3BecTHOro HepaBeHCTBa

A4yt =xy L xzty2
HMeem

ab 4 be + ca=V a%c 1 Vab*c +Vabe® =Vabc Va +Vb +Ve)

PapenctBo mocruraercsa IHUb Npu a=b=e¢.
496, Ilepennmmem nOKa3biBaeMO€ HePaBEHCTBO B TaKOM BHIeE:

a+-ab4-b4-be4-c4-ac—6V abe =0,
(@a—2Vabc 4 bc)+ (6 —2V abc +ac) +(c — 2V abc 4 ab) =0,
V7 —VEP+WF — Vil + (V7 —Va) =0,

yTo OYeBHAHO, PaBeHcTBO HoctHraerca npu a =b=c=0n nppua=b==c=1.
497, [lepBoe pemenne. Hanmuem uyerbipe OYCBHIHBIX HepaBeHCTBA:

a® 4 be =2V a%be,
b? 4 ac =2V bac,
¢+ ab =2V ¢ab,
a4 b* 4 c?*=ab 4- bec - ca.
Croxns noysexso sce HepaseHcrsa (1), noayunm
2 (@* + b* + ¢*) 4 (ab - be + ca) =2 (V a%bc + V bac + V c%ab) +
+ (ab + be - ca),

Hin

HIIH

M

HIH

a0 4 c*=Vabc +Vbac 4V cab,
@ +b+cr=Vabe(Va +Vb +Ve)k

yTo M Tpe6opanoch NoKa3aTb. PaBeHCTBO JOCTHraercs Anitb ApH a=b==c¢,
Bropoe pemeHnne. B cuay ussectHoro HepapeHCTBa

x4y 42t = xy - xz2 492
HMeeM

A4yl =abtactbe=Vab) 2+ ) +Vic )=
=Vab-ac +Vab-bc +Vac-be =Vabc(Va +Vb +Vec).

PaBeHCTBO JOCTHraerca auiub npu a=>b=c.
498. JlokasbipaeMoe HEPABEHCTBO NEpEMMOIEM B CREAYIOUlEM BHIE:

(1—2V@+Va)+ (1 —2y/F +VB) +(1-2Y/c +Ve) =0,
" (=i/a) +E—i/5)+( - YE) =0
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Y10 OYeBHAHO. PaBeHCTBO JOCTHraercA TOrfia H TONBKO TOrjaa, Koraa G=b=

==

499, Via ycaosua caenyer, wro (Va +Vb +Ve ) =1, nau

a+b+tct+2Vab +2Vac +-2Vbe =1 )
Hanuniem TpH OueBHAHLIX HepaBEeHCTBa:
atb=2Vab, 2
btec=2Vbe, 3)
c+a>2]/50_- (4)

Cnoxnp nouneHHo coorHoutenms (1), (2), (3) u (4), nonyyum

3a4-3b+3c+2(Vab +Vac +Vic)=2(Vab 4 Vac +Vbe) +1,
i 3(a+b+c)>1,

a4-b4-c= 3 .
PaBeHCTBO NOCTHraeTCA AHMb APpH a=b==c==1/,

500, B cuny 3aBHCHMOCTH MEXAy CpexHHM apHQMeTHYECKHM H CpeXuHM
reoMeTpuyecKnM XBYX HEOTPHRATENBHBIX YHCEN HMeeM

Va+r=2VVa-1=2Va,
Ve+2=2VVa -4 =4V,
Va+3=2VVa-9 —61/a, M

Va +n’>2VV§-n’ =2n'/a_. l.

Cnoxup IOYAEHHO BCe HepaBeHCTBa (1), nonyvHM

nVa+1+24..+m)=Q+4+64...4+29)/ 3,

OTKyAa

Ky

nya 42t DCED o p 47,
WM, nOocie COKpAWleHUA Ha n M Npeo6pasopaHnft,
—————("+1)é2"+1) >4y T =Y,
NEad1) 4 .
i’_"__—t)((i—"'_l__).a.‘/a ("-+1—1/a)r

yro m Tpe6oBanoch MOKa3aTh. PaBeHCTBO AOCTHraerca Mmmb nNpu a=n=1
501, B cuny HspectHoro HepaseHcTBa x* y? | 2° =xy | xz-}yz nMeem

T adbye=Vab +Vac Ve, ()
Hanuuiem ewe TPH OYEBHIHLIX HEpABeHCIBa:
2a+42b =4V ab, 2
3a43c=6Vac, ®
bt+ce=2Vbe. (4)
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Croxus nounenno HepaseHcrsa (1), (2), (3) u (4), monyyum
6a4-4b+45c=5Vab +7Vac +3Vbc,

y10 M TpeGoBanoch NOKa3aTh, PaBeHCTBO IOCTHraeTcAd TOrNa W TONLKO TOrKa,
Korna a=b=ec.

502. Tax kak p4-9=2/pg, tne p=0, =0, 10 Hueem
1-a+122Va—,
20-!—122‘/5&-,
3.a41=2)3a, b

n-a-1 221/;1;.

Cnoxup nouneHHO BCe HepameHCTBa (1), nonyyum

e(1424.+n)+n=2Va (VT +VZ +... +Vn)
a20ED o 2y T (VT VT 4o 4V,

HIH

HIH

n(ntNe+2n=4Va VT +V2 +...+Vn),

yro H TpeboBanoChL nOKa3aTh. PapeHCTBO JOCTHraerca JHUL NpH a=n=1.
503. Hanutlem n oueBHgHHIX HEPaBEHCTB!

Va+Vb =2y ab,
Va +1/36 =2/ 3ab (m

Ve + Vb =27 nab.
CrnoxHnB NMOuiesHo BCE n HepaBescTB (1), nonyunm
nYa+Yo (YVT+Y2+..+Vr)=2ya (YT +Y 2 +...4+9Y7),
yro H Tpe6oBanoch HoKasaTh. PaBeHcTBO XOCTHraercd JHUIb B XBYX CIyvasx:
xorfa a=b=0n korna a=b=n=1.

504. B cuny 3aBHCHMOCTH MeXny CpenHAM apuMeTHYeCKHM H CpefHAM
reOMeTPHYECKHM HEOTPHUATeNbHbIX YHCeX HMEeM

Va+ Vb +ye =3y ab,
a+b4c=3Y abe =3}/ a%%"s
TNepemMHOXHB NOYNEHHO STH HEPaBEHCTBA, NOAYYHM

(Ve +Vb +V ) (a+b+0) =9y a5 =9) abc)

410 H rpegonanocxa nokasath, PaBeHcTBO joOCTHraerca TOria M TOAbKO TOIXa,
korna a=b=¢c. -
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505, Taxk kak cpenHee reoMeTpHyeckoe HEOTpHUATeAbHHIX YHCEX He OOMbmIE
ux cpejHero apHMETHYeCKOro, TO HMEEM

V&?s———“"'g"‘] , ]

{/a"c‘s——-a+§+l . )

{/Es——b+;+‘ ] J

CnoxHB NOYNeHHO HepaBencrea (1), noaydnm

Y ab +W+V&I—1s%(a+b+c).

PapeHCTBO XOCTHraercs, Korla a=—>b—c¢=1 unu xorna a="b=c=0,
506, Jdoka3npaemoe HEpaBeHCTBO NepenuuiemM B CieXylouleM BHIE:

(@440 —4aVB)+ (0 +6—2a Vb)) =0,
(@a—2VEY +(a—VD) =0,

41O OYEBMIHO. PaBeHCTBO HOCTHraeTcsa ML nNpu a=5h=0,

507. [lepsoe pemenne. Ecam a=0, To uMeer mecro crporoe Hepa-
peacrso (1> 0). B nanbueiturem Oyxem cymrars, yro az£0. Ecmm a-£0, 1o
XOKa3LIBAEMOE HEePaBeHCTBO NEepenHiieTcA NoCrefOBATEABHO Tak:

Va(at+hta@—4H+1 _ .
a = \J3

HIH

HIH

HIH

1 1
VZ+V_?_+0_4+720'

(Va+ ) +(o +5)=4

1
yTO BEpHO, TaK Kak a+T%2 npn > 0. Pasencrso nocruraerca mmuts rorga,

HIH

korxa a=1.
Bropoe pemenne Mmeem

Va(@+)ta@—4)+1=aeVa +Va+o*—dafl=
=@ =24+D)+Val@a—2Va+)=@—1+Va (Ve —1)=0,

YTO OYEBHJIHO.
508. [lepennnieM nOKasbiBaeMoe HEPABEHCTBO IOCHENOBATENbHO Tak:

atb—2ab—20Va —2a Vb + 2a° 4+ 2*=0,
(a® + b* — 2ab) 4 (a* — 2a Vb +b) 4 (3* —2b Va + a) =0,
@52 +(a—VB)l 4@ —-ya)l=0,
Y10 OueBHAHO. PABeHCTBO KOCTHraerca iulle npn a=—=>b=1 niu Opn a=b=0.
239



509. MoxasbiBaemoe HePaBEeHCTBO NEpEMHNIEM B CAEAYIOm{eM BHIe:

a4+b+c+2Vab =2Ve Va +Vb),

HIR
WVa +Ve)y+ec ~2
- Ve Wa +v5)
' Vi +VF Vi
Ve tTVervio®
; )

a
YTO BePHO, TaK Kak —B—-I- =2, ecmn e>0,B>0. Pasencrso mocTHraercs

@
TOIbKO TOrAa, korna Ve =Va +Vb.

510. JlokasmBagMOe HepaBEHCTBO NeEpenHiIeM B BHxe
a+b+Va+aVa—4aVb =0 O

Ecam a=0 nmm b=0, t0o noKkassiBaeMOe HepaBeHCTBO OueBHAHO. Ecanm a £0,

b#0, 1. e aVb >0, to, nogesns o6e wactm mepasencrsa (1) Ha a V¥,
noayunm

s Vb 4 1% +Vab —4=0. @

1
[Mockonbky a+722‘npn a> 0, To HepaBeHCTBO (2) BEPHO, H BMeCTe € HUM
BEPHO H JOKa3wBaemoe. PaBeHCTBO JOCTHraeTca AHINb TOrAa, Korha a =b=1.
4
511, MoxaswBaeMoe HEpaBeHCTBO NepenuilieM B BHIE x’—}—y’——a—ao,
x4y

HIH, YYMTHIBAf, YTO a=—xTyB—-, HMeeM
4x?
xn+y,_m_y’7§>0:
o (2 = pap
Try =0

: Z
YTO OYeBHXHO. PaBeHCTBO AOCTHraerca JAHUIb APH |x|=|y|_—_'l/-7 .

512, Tak kax x*- 1> 0 npu Mo6GoM NefICTEHTENLHOM X, TO JOKa3nBaeMoe
HepaBeHCTBO DaBHOCHALHO HEeDABEHCTBY

O<s|x|+xr<sx?4 1L

PaccmorpuM oTxefbHO 1eBOE M npaBoe HepaBescTBa. Ecam x==0, 10 neBoe
HepaBeHCTBO OYEBHIHO; ecin we x =20, 1o |[x |4 x=0, a noroMy Hmeer mecro
paBeHCTBO.

[paBoe Hegasencrno npn x <0 npuunmaer Bua x* 4 1= 0, uro ouesunHO,
ecan we x=0, 10 |x|=x, a noroMy npaBoe HepaBEHCTBO MepenHmeTca B
Buge x*—2x 4 1=0, nam (x —1)*=0, yro BepHo. 3aech paBeHCTBO AOCTH-
raerca npu x==1.

513, Tak kak kopHM KBaJpAaTHOro TpexyineHa a?4-2a 44 KommnmexcHwe, TO
a®42¢44>0 npu moGoM HeHCTBHTENLHOM 4, a JIOTOMY JOKa3bIBAEMOE Hepas
BEHCTBO MOMHO Nepenncath B CHEAyIOmeM BHIe:

%,-+-2:3—a+%sa'—2a+4<3a’+6a+ 12,
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JleBoe HepaBEHCTBO INepeNuIueM Tak:

20 — 8a48=0, umn (a — 2)*=0,
YyTO BEPHO.
[lpaBoe HepaBeHCTBO NepenvileM B Buie

2¢* 4 82+48=0, uan (a4 2)2=0,

YTO BEPHO.

JleBoe coOTHOIIEHHE eCTh DABEHCTBO NpPH @ =2, a NpaBoe — MpU a = — 2.

514, CxnansiBad NOuYneHHO HEpaBeHCTBA b<<e¢ ¥ b—4c<<a-}1, moayuum
20 +c<<a-c-+1, mmm a-4-1>2b. Telleps, CkNansIBan NocaenHee HepaBeHCTBO
¢ HepaBeHCTBOM 2¢>=1, noayunM 2a¢ 4 1>1-42b, unt a> b, uro u tpebona-
noch MOKa3larh.

515, [daunele paBeHcTBa nepenuuieM Tak:

y+z=5—x, yz=8—x(y+z),
y+2z=5—x, yz=8—x(5—x)=x*—5x-+8.

HIn

Takum 06pa3oM, ¥ U 2z CIyXaT KOPHAMH YpaBHEHHA
t? - (x—D5)t -+ x*—5x4-8=0.

MNockoasky STO ypaBHeHHE HMeET NCHCTBUTENbHBIE KODHH, TO NOMKHO HMeTb
MECTO HepaBeHCTBO
(x — 5)° — 4 (x* — 5x 4 8) =0,
HIu
3x? — 10x 470,

7 -
Tak kak KODHAMM NeBOH UaCTM 9TOTO HEDAaBEHCTBA CAykaT uyucna 1 u 5 1O

OHO BLITIOAHAETCA MHIUbL NPH lsSx =< % , UTO u Tpe6GoBamoch ROKA3arh.
516. Vimeem
@® + B + o' = (e +-B)* — 3af (a + B) + (aB)™
Ho tak xak (B cuny reopeMn Buera) a 4 f—=a, aB=—a, 10
a’—}-p’-}-a’p":a" _+_3a£ —_ a’=3a5>0.

Pasencrso gocruraercA aume npd a=0, 1. e. npu a=§=0,
517, [lepsoe pemenue. [lycts

276 0000 =
2 4 6 998
35T +c+0009

2 3 4 9997 99098 9999

1
Tax kak 5 <7z, 7<%, -+ 9905 <909’ fogo0 < T A<B.
Takxe umeem A-B=00001. Cnenosatemnno, A? <A.B=0,000], a noromy
A <001,
1 3 5 9999

Bropoe pemenue. I[lycts A=—2--—4--€ ,,_W,Torna

PYURR S U LS LI 99991
Tor "4 BT 't T00008 2P —17 4T 17 *TI0000f —1°

1 3? 9999¢ 1 1

=7T-3 '35 ***"0999.10001 10001 10000

orkyna A<< 101)00 =0,01.
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518. INpexsapureasHO JOKaxeMm, YTO MOCAEAOBATEAbHOCTH
1\n 1\»
x,,=(l -l-?) n y,,=(1 —7)
Bo3pacraioiiie, a nNocaIexoBaTeAbLHOCTh
1\t
2y = (1 + 7)

Xn <Xpptr Yn <Ynrvr Z2n>> 2p4a-

yOoiBaomasd, T. e.

Mo ceokictBy cpenmero apudMeTHYECKOr0 HMONOXHTEALHHMX YuceNd UMeeM

nBﬂB
1 1 1\
(1 S ) et (14 ) Y
n4-1 = l/ ( +_r?> !
T. €.
14+n41 n—}_—ll/( 1\% 1 \ntt l n
-n—+l—-—> 1+—r?) s OTKYyHA (1+n+1) >(l+ n) '
T. €&
xn <xn+]o (l)
ARanornyHo NoKa3nlBaeTcH, YTO
Y <YInite 2)
Vimeem
_ 1\t fpf1\n¥ 1 _ 1 1
zn—(l-{-—’l') —( T ) "'( T )n+x—' _ T\ o
nH1 nf1
3
AnanoruuHo KoKaxeM, YTO
= R 4
Zny1 Vrea @
Ho - ! > cornmacio HepaseHcTBy (2). ITostromy u3 (3) u (4) cne-
Yt Ynis
XKyer, uTO

Zp > 2p44. (5)
VM3 nokasaHHoro caepyeT, YTO npu AI06ux M M n MMeeT MeCTO HEPaBEHCTBO
Xn <Zp. (6)
HepcTBUTEARHO, MIPU n==m HepaBeHCTBO (6) BEpHO, TaK Kak
(4 <
n n '

Xn <2p<<2pm;

ecau n>m, 10

ecln Xe n < m, 10
Xn < X < Zme

YyuruBaa HepaseHcrBo (B), MokaxeM Temepb, 4TO
1+ 1) <s,
(1+3)'<
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}leﬂC““Te-ﬂbﬂo, flonarana m=5, moAyunuM (llﬂﬂ xoboro ﬂ)
1\» 1\¢ 1\#
(1+7) <(1+3) == 1,2 = 2985984, 1. e. (1+7) <3

HokasareancTBo NMpoBedem MeTONOM MareMaTuyeckod mumyxuuu. Ilpn n=1

NMEEM 1\
1> (3)"

E\E
#>(3)'
Torpa, yMHOXaa ofe 4acTu sToro HepaBeHcrBa Ha (R - 1), momyuum

(k+1)l>< ) (k+1)_(k+1)k+l 8

L
ey

BEpPHO Mpy N0GOM HATypalinHOM 7.

519, Tak kak a>1, b=1, TO HoKa3WBaeMOe HepaBeHCTBO MOXHO Mepe-
nmUCcaTs B CHAENyIOLEM BUAe:

yro BepHo. Ilyers

CremoBaTennHo, HepaBeHCTBO

2log, x

logabx+l,W. O
logex
Ho rak kak m = logup X, 70 (1) mpusHuMaeT BuUxR
log2, x+1=21log,, x,
nam

(loggp x — 1)1 =0,

YTO OYeBUIHO, PaBeHCTBO JocTHraeTcA MMIIb TOTHA, Korja x = ab,
520. JoxaswBaeMoe HepaBeHCTBO NMEpEMHINEM B BHIE

1
log, (be) (1 + m) =4,

1
(log, b+ log, 0)(1+m)24
Tak Kak a>1, b>1, e> 1, 10 log, b > 0, log, ¢ > 0, nostomy

logy b4 log,e=2}log,b-log,ec,

1 1
l_l_log,,b-log,,c;2.l/1 'logab-logac'

HEPEMHO)KHB NoYNERHO MochenHde NBa HEPAaBEHCTBA, MOIYYHUM

1 y
(loge b+ log, ) (1 + m) =4,
F

YTO BepHO, & CIexoBarelLHO, BepHO N NOKA3MBaeMoe.

18,47
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521, JlokaswiBaeMoe HepaBEHCTBO MOXHO NepemHcaTh B CleAyOleM BHIe:
1 1
BEE DI BH g+ P > 1g (e)®
k41 k? l A ’
[(e + DIFFT > ()% *
Bo3spenem o6e uacTH mocTegHero HepaBencTBa B CTemewb K (k- 1), moayuum
[(& 4 NE > (k)24 [kI (k4 DI > (R)F &,
(k1% (B 4- 1)k > (RDE &Y,
(k4 1)k > &l, 0]

Takum 06pasoM, ZOCTATOYHO MOKa3aTh HepasescTBO (1). Hmeem

k + 1> 11
E4+1>2
k413, )
Bt 1>k
TNepemMyoXus MouneHHo HepaBeHcTBa (2), moxyuuM Hepaseuctso (1).
522, INpensaputenbHo ngokaxeM HepaBeHCTBO R(n— k1)< <" + ') , Tae

n — mo6oe HaTypainbHOe uHcno, k— mO6oe HaTypaahHOe YUCTO, MeHbllee rz-|- |,
1. e, 0<<k<cn Hmeenm

(n+1 n+l—2k)(n-é—1+ nt1—2k )=

k(n—k+41)=

2 2
n-1\* n4+1—26\* (n41\*
(Y < o
n+1
3HaK paBeHCTBA UMEET MECTO MMIlb NpPH k= —5— (¥ TO ML B CAyuae, KOrKa

n — ucuetHoe uucho). Ilomaraa B mepasedcrse (1) k=1, 2, 3, ..., n, monyuum
]
len< (n —2|— 1) ,
2-(n—1) <( D)
2
3.(n——2)<(n+1) ,

(n— 1)-2<("+ 1);,
pr<(i)

)
-+
—
.

L @

nt1
(B cnyyae, Koria n — HeYeTHoe YHCHO, ;_ - COOTHONIEHHE IMPekCTaB-
azer coboid paneﬂcrno.) IlepemHOXaa  MOUIEHHO HepaBeHcTBa'  (2),
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an
poayynum (n1)? < (n—%— l) , OTKyHa

n+l1_n
'2*_ >y'1.2.3...n-

TMostomy 1g"_g1>‘g1+lg2+1§3+---+1gn'

523. B cuny coornomeHua MeXKY CpeRuUM apHdMeTHyecKUM M CpelHUM
reoMeTpHYeCKUM IONOWHUTEILHAIX YHUCET HMeeM

logg a -+ logg b 4 logz e =3V logab - logye,

nay \
log, abc =3V log, b log, c:

Ho 1ak kak logpn= TO MOcheqHee HEPaBeHCTBO MepenuIIercA Tak:

log, m *

1 B p—
W/a./logab‘logac,

loggape @ - Vli logg b+logac =< -}T

BoaBensa B ky6 ofe yacTé sToro HepaBeHCTBa, MONYUHM

unmu

1
loggbca-logab-logacsﬁ.

PaBencrBo JOCTHrAaeTCA Mpu a==bh =¢c.
524, ImecM

1>.‘2

1
log; a -+ m; 2, log, a® g, a =2

HIH
log, a4 log,c=2, }

2log, a+-log,ac=2. )

Crnoxus nounedHo Hepasexcrsa (1), monyuum
3log a-log, c 4 log,ee >4

3peck CTporoe HepaBeHCTBO, TAK Kak cooTHomenua (1) Xocruraor paBeHCTBa
npy pasiMYHEIX 3aBHCHMOCTAX MeXNy a H ¢.
25. Tlockoapky a>1, 6>1, ¢>1, 10 log,a>0, log, 5> 0, a notomy

log, a -+ log, b==2V logc a - log. b, )]
4log; a - 9log, b=2)/36 - log; a - log, b, )

= . ]
log, ab=2Y¥ log, a - log, b @®)

log, a*t® = 12 V' log, a - log, b.

HIn

TepeMHOXYB MOYNEHHO HepaBeHCTBA (3), MOAYYUM
‘ log, ab - log, a*b* > 24 log, a - log, b.

3nece peficTsuTeabHO CTpOroe HepPaBeHCTBO, Tak KaK B CooTHomrenuu (1) mocra-
raerCA paBeHCTBO IWHIb MPH a=5, a B CooTHOWeHu¥ (2) — IMIb NpH a* == b?,
OpUYEM B CHIY YCTOBHA 3afiauum a7 1, bl
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526, [lokaaniBaeMoe HepaBEHCTBO IepeMUIIEM MOCTeNOBATENbHO TaK:
(1 —cos? a) 4+ (1 — cos? 2a) 4 1 — 2 sin a sin 2a — sin 22 > 0,
sin® a -}- sin® 2¢ - sin® ¢ - cos? e — 2 sin e sin 20 — 2 sin acos 2> 0,
(sin @ — cos a)? -} (sin ¢ — sin 2¢)? > 0,
YTO OYeBHIHO.
527. Ws ycrosua cxenyer, uro a << ; — b Tax xak ofe wacTum sToro Hepa-
BEHCTBA MONOXUTENTbHH U MeHmHIE =/2, TO UMEEM

tga<tg(-;‘-—b)=cxgb=1—g’3,

OTKyJZa BBITEKaeT, YTO
tgatghb<l, .

Y10 ¥ TpeGoBaTOCh XOKA3aTh.

. g X _ 1—cosx

528, Tak xax sin 5 =-——%——, TO NOKA3bBAEMOE HEPaBEHCTEO MNepemnu-
umercA B Bule

l—cosa | 1—cosf  1—cosy. 3
gt~ t—=% =7

| b e

COS a - Cos Cos
- +2B+ 13

3 3
Pl T
uiy

c05a+cosﬁ+cos1<%.
Ho tak kak a4-f-f-y=m, 10

cos 7 =08 [z — (a )] = —cgs (« ).
Taxxe umeem
a}B a—8f

a
cosa=2cos’—2——l, cos o -}-cos f =2 cos g €08 —5—,

B cury mocmeXHMX COOTHOIIeHMH HMeeM
cosa - cos f -}-cos Y=rcos a 4 cos B — cos (a 4 B) =

=2casa_g—gcosa—;—a— 2cos’1j§_—ﬂ-+l.

Cnenosa‘renbﬂo, AOKAa3bIBAEMOE HEPABECHCTBO MOXHO MEPENUCATL TaK:

cosag_acosa;p—cos’a;_ps-l—,
nian .
_a—(cosa;-p—ims—a—ﬂ) <l

1 2 &
5 C08

2 2 2 1
YTO OYEeBUIHO.

529, Vimeem
sin a > sin a cos f,

st B > cos « sin B.
CrnagulBad 9T HepaBeHCTBA, MOAYYUM
sin a -} sim B > sin @ cos § |- cos & stu §,
sin (@ - f) << sin « - sin f.

Tl e'
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530. B cuny npenwipyme#t sagauu umeem 2 sin « =sin {« | B) <<sin « |- sin g,
T. e.sgiln a”< sin B, a noroMy a <<, uTo u TpeGoBanOCh XOKA3aTh.
. Nmeem

sin® 2 - sin? b 4 sin? c =
=1_c§S2a+l-c2°S2b+l—cos“c=
cos 2a 4 cos 28
2
=2 — cos (@ 4 b) cos (@ — b) — cos® [r — (a - b)) =
=2 — cos (a - &) cos (¢ — b) — cos® (a | b) =
=2 — cos (a 4 b) [cos (¢ — b) +- cos (a +- )] =

=2—cos(m—c)-2cosacosb=2-4 2cosacosbcose,

=2 —cos? ¢ =

Nockomsky O<e<<=f2, O0<b<=2, O<c<=f2, TO cOsacosbcosc>>0,
a NOTOMY .
sin? @ 4 sin® p 4 sin?c =2 4-2cos acos b cos ¢ > 2,

yto ¥ TpeGoBanoch HOKAa3aTh.
532, Vspecruo, uro | asinx 4 bcosx| <<V a® F b’ Mosromy
|3sinx —4cosx| <<y 3| 4% =5.

533, NepBoe pemenue. Jlepylo yacTh JOKa3LIBAEMOrO HEPaBEHCTBA
nepennmem B Buge sin® a (1 — sin® a). INockoanky sin® « 4 (1 — sin a) =1 — no-
CTOAHHAA BENWYMHA, TO JeBas YaCTh HEPABEHCTBA NOCTHraer MaKCHMyMa NpH
sina=1—sina, 7. e. npu sin’? a==1/2. Takum o6pa3oM, 1epad YacTh NPHHHU-

1 .
Maer HauGonbllee 3HaueHWe, pasHoOe Ry v Cremoparennto, sin® a —

—sin“as—l—.

3
Bropoe pemeRHe. HmeeMm sin"a—sinsa—l-—l-:(sin“a——é—) =0,

: : 1
OTKyRa crexyer, uro sin® a — sin® a =g T

534. Tak kak 2-}-cosa>0, TO nOKaswBaeMoe HepaBeHCTBO IEPENHUIETCA
B CaejylolieM BHue:

— VY3 2+ cosa)=<3sina<y3 (24 cosa),
3lsina|<<| V'3 (2 4 cosa),
V3 |sina|<2+cosa

IMockoabKy ofe vacTu HepaBeHCTBA HeOoTpHMIaTeNnHB, TO OHO PABHOCHILHO Hepa-
BEHCTBY

HIu

v

3 sinf a =<4 - 4 cos @ + cos? g,
vau
4cos*at-4cosaf-1==0, .

(2cosa{-1)* =0,

T. €

1
YTO oYeBHMIHO. PaBeHCTBO NOCTHraerca MMM MpPH COSa==-— 5, T. € MHPH a==
2n
=i—3-+2k1=, rpe k=0, £1, 2-2, %3, ...
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535, [okaspiBaeMoeé HepaBEHCTZO MOWHO IepelucaTh B CielymouleM BUAC:
1 +V5'<sin’x—4 simx+5_ o
2 3—2sinx

MNockoneky sinfx<<1, 10 sin®x —4sin x4+5<<6—-4sinx=2(3 —2sinx).
CaegoBatenpHo, yUUTHBad, 4to 3 — 2 sim x> 0, uMeeM

sin’x—4sinx+5< 2(3 —2sinx) —9

© 3—2sinx = 3-—-2sinx :
Takum ofpasoM, NpaBoe HepaBeHCTBO HOKasaHo. Telepb HOKamem Iesoe Hepa-
BencTo. Mmeem

sin®x —4sinx45_ (8—2sinx)* 454 (6 —4sinx) _

3—2sinx 4 (3 — 2 sin x)
3-2sinx 5 1
-4 +4(3—2sinx)+2—

5/3 —2sinx V5 1 5 11 5
=l/_ > + - +_2K_.2+_=.ﬂ_'
4 Vs 3—2sinx/ 2 4 2 2
Tak Kak 3 —2sinx>0.
flcHo, yTO NpaBoe COOTHOLIEHHE JOCTHraer paBeHCTBA npu sinx=+1, T. e

mpH x=—72:—+k1:, me =0, x1, +2 ..., a nesoe — mpH £1)—%li=l,
3-V¥5 . 3—-V5§5
T. e. MpH sin x:=—2V-:, T. e npu x==(— 1)# arcsm3 2V5 -+ kw, roe k=

=0, +1, +2, ..
536, Mwmeen

sin (a 4 ) _ctga-{-ﬁ:l a-B
2

2 sina sinB §(Ctg¢+Ctg3—2Ctg 5 )_——_—
. _—;%.[(ctga—ctg“-é-ﬁ)_{_(ctgﬂ—-ctg“_'g_p)]s
sin L sn2 =B
2 \sinusin# sinpsin"';ﬁ
6in 2= (sina — sinp)

2
= B.(1)
2

- . .a
2 sin @ sin § sin ——

Mycte mna onpenpeneHHocTd o =B,
a) Ecit o =4, 10 sina —sinf =0, a noromy d=0.
6) Ecau a>B, 10 1) npu =2=a>B>0 suauenne sina —sinf>0,

a nostomy d>0; 2) npn a>=/2, T. e. a=—;— + ¢ (rre 0 << ¢ << ©[2), 3Hayenne
B<< izt-_?, T2K KaK a -} B < 7; noaTomy
sina=sin(%+<p)=c059, sinﬁ<sin(12t--—<p),

1. e. sinf < cosy, OTKyHAa sin @ — sinf > 0, a noaromy us (1) cmenyer, uto d>0.
Takum o6pa3oM, BO BCcex cayuaax d =0, 1. e

sin (a -+ B) a+4p
2 sin a sin B BCtg_-—2—- (0, 8>0, a B <<m)
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§ 11. Pemenne HepaBeHCTB

537. Ecim x <—3, 10 gemaemoe HepaBeHCTBO npuHUMaeT By — (x -+ 3) 4
Fix+1)<<2 uwm —2<2 uro BepHo mpu mob6oM x. Ecmn —3<<x<—1,
1o JaHHOE HEpPaBEHCTBO NnepemuCHBaeTcA B CIEAYlolleM BHte: )

(x+3+(x+1)<2

g 2x < — 2, oTkyfa x < — L.
Hakowuen, ecn x =— 1, To peuraeMoe HepaBeHCTBO NpUIUMaer BUI

x+3)—x4+H<2, 1. e. 2<2,

yTO HE UMEeT MecTa HM IPU KAKOM 3HAYeHUW X.
Ooms. x <<—1
538, [aMuoe HepaBEHCTBO MOXHO Nepenucath B TaKOM BHIe:

<|x|—-2<I.
[pu6aBuB KO BCeM TpeM HacTAM mo - 2, nonyun
<|x|=<3.

CnefoBaTelibHo, — 3 =<<x<S— 1, 1 <Sx<<3.
539, Ecam x =<0 umn 4 <x =<5, TOo pemaeMoe HepaBeHCTBO NMepenuuieTCA
B CIeyIOI{eM BUie:
X2 —dx+3=x*—x-45 nm —-3x=2,
oTKYIHa
x<<—2/3.

Ecan 0 << x<C4, TO XaHHOEe HepaBeHCTBO NPUHUMAET BUA
—xtt+4x4-3=x*—x 45
2" =5x4+2=<0.

uin

1
nOCKOJley KOpHAMH T€BOH YaCTH STOro HepaBeHCTBA ABAAIOTCA yUCHa ? /] 2, T0

OHO BBIMOJHAETCH, €CIH
1
7 Sx<<2
HakoHeu, ecal x==5, To pellaeMOoe HepPaBEHCTBO NepenuiuieM B CIeqyo-
1eM BUIE:
xt—4x4-3=x4 x—5, nm Sx=<8,

OTKyxRa '
x << 85,

Ho rak kak x <<8/5 ¥ x==5 — MpoTHBOpeUMBLIE HEPABEHCTBA, TO 3aKIIOYaeM,
YTO NpH X =5 laHuoe HEPABEHCTBO He UMeeT PeUIeHH.

Oms. x<—§, —2—<x<2

540. Bo-nepsuix, 3ameTHM, YTO KomxHO Gbire 3x—3>0, 1. e. x> 1. [lo-

CxomnKy o6e HacTM UepaBeHCTBAa HeOTpUuaTelsHbl, TO, BO3BeXd ofe wacTu Hepa-
BeHcTBa B KBaApar, MOIYYHM

(x*F—2x—3)? <9 (x — 1)5
(x* — 2x —3)* — 9 (xx — 1)* <0,
(x®* —5x) (x2 4 x —6) <0,
(x+3)x(x —2)(x - 5) <0,
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Ho rak kak x> 1, 10 x (x -} 3) >0, a noromy

(x—2)(x—5)<0
oTKya 2 << x <<5.
541, launoe HepaBeHCTBO NepenyHieM B CleXylolleM Buje!

. 15
2x +2x+1—m<0,

Han 15
2(x’—l—x—l—1)—l—m<0- )]

Beegem ofosnauenwe x*4-x+1=y>0 (y>0, Tak Kak x*4-xJ-1=3/4
npy no6oM feicrBuTensHOM x). B cuny wmamero o6ossauesus mepasencrso (1)
HpUHUMAET BHI |

5

2y—1——<0,
Y y

uay, TaK Kak y> 0, To ero MoXso nepeny¥cars Tak:
2y —y—15<0,

My 5
203 (y+3) <0
OTKY 1a 5
-3 <y<a
Ho rak kak y==%,, To uMeeM OKOHUATENbLHO
Hl! Sy < 31
T. e 3, <<x®4-x+4 1 < 3. Peman sT0 HepapeHCTBO, HAXOAUM
—2<x<<l

542. [lepenumem pewraeMoe HepaBeHCTBO TAK:
(et 4 %) — (10 4 1) — 2 (* 1) <0,
4 —x(xF41)—-2x2 4 1)<,
(x4 1) (£ — x — 2) =<0.
Tak xak x*4 1>>0 npu moGoM 3HaYeHMH X, TO 33Ja¥Ya CBONMICA K pELIEHHIO
HepaBencTBa x* —x—2=<0, mam (x4-1) (x — 2) =<<0. Caenosarensso, — 1<
<x=<2
Omes. Bce umcna u3 npoMmexyrka [— 1, 2]
543, lNepenuuem pemaemMoe HepaBEHCTBO MOCIENOBATENBHO TaK:
(x4t — 16) — (2x* — x* 4 8x —4) =0,
(F+4) (P —4 —2x (x* - 4) — (£ 1+ 9] =0,
(% 4) (x* —2x—?) =0

Tak xak x*44>0 npuw X060M 3Hayesuu X, TO 3aJaya CBOAMTCA K peUIEHHIO

HapaBeHCTBA
x! —2x—-3=0.

[MockoabKy KOPHAMHM nepolt uacTH 9TOro HepaBeHCTBA CayXaT uMcna —1 u 3,
TO peWeHVAMH NOCIeRHero HepaBeHCTBA, a BMeCTe C HUM Y HAHHOrO Cry¥XaT
- BCE YHCAA M3 [IPOMEXYTKOB X=3 ¥ x=c— 1|,
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544, Homxno 6uTh a==0, x==0,a—V x =0, T. . a=0, 0=<x << a®. Tax
kak o6e YacTH HEeOTpHUATeILHH, TO MMeeM

VarvVr+Va—vz) <y
Vo—x<l—a. [}

Mockoxbry Va’—xzo, 10 1—a>0, nan a<<l. Teneps, Bo3seAa o6¢
yacTH HepaBeHcTBa (1) B xBalpaT, MOAYYHM Nocie NpeoGpasosaHuil

x>2a—1.

HIH

PaccMOTpHM OTHelbHO cayuam, koraa 2a— 1=0 u korna 2a — 1 <0,
Ecan 2a — 1=0, 10 a=—, Taxum o6pas3oM, YuuThBag, uro x=<a' n

a< 1, noayuaem 2a — 1 << x <Ca® npu ycnoeuH, utO %sa< 1.
Ecan xe 2a—1<C0, To a<—L. CnenoBarenbHo, YuHTHBadg, 410 X =0,
a==0 n x << a® noayyaem 0= x=<a® npu 0<as%.

Oms. 2a — 1 <x=<<a® npu —Lsa<l; 0 << x=<<a® npn 0<a<l,

545, Slcwo, uto pmomxuno 6wt x==5% x=0. Ecan b =0, 10 namnoe mepa-
BEHCTBO npuHMMaeT BUEX V' x >0, otkyma x > 0. Ecan b <<0, 1. e. npasaa vacTs
pelIaeMoro HepaBeHCTBA OTPHuaTeNbHA, M NOCKOAbKY JeBasd YacTb HeOTPHLa-
TeNbHa, TO M B 3TOM ClYYae HEP2aBEHCTBO BLIMOAHAETCA NpPH nwW6OM x == b3
Haxounen, npy 5> 0 nocie Bo3seefeHHa oGeHX vyacrefl HaHHOTO HePaBEHCTBa
B KBajpaT NolyuaeM

2% — b2 x (x — b%) > 4b%,
HIH
2V x (x — b%) > 5b* — 2x. M

B rtom cuyuae, xorna 5b® —2x<c0, T. e. xorma x=>5b%2, nepaBencreo (1)
punonuaerca. Ecip xe 56 —2x >0, 1. e. x <<5b%(2, To mocie BO3BejeHHA
o6enx uacrefi Hepasencisa (1) B xBaipaT noxyvaem x>25b;(16. Taxum ofpa-
30M, B NMOCHEJHEM NOACHyYae NounyyaeM 256316 << x <<5b%[2. Wrak, ecim b> 0,
10 X > 255%16.

Oms. Ecin b=0, 10 x> 0; ecin b << 0, 10 x=b% ecan >0, T0o x> 25b%/16.

546, Joxxno 6uitb x4+ 1=0. Ecanm x4+ 1 =0; 1. &. x=— 1, TO HepaBeH-
CTBO BHINOXHAETCA; B HanbHelimeMm GyxeM cuurars x -+ 1> 0. Tax kax x-}-1>0,
T0, NOJeNNB 0Ge YaCTH peuIaeMoro HepaBeHCTBA Ha X -}- 1, nonyuynM paBHOCHAE.

HOe eMYy HepaBeHCTBO 1 9
_2>(x-|-2)< —x+ ),

Vx+1 x+41
x42  (x+42)°

Ve+T  x+1
x 42 \3 x-42
(VT—E) ‘(Vx+—n>-2>“
Mycrs x+2 =y>0. Torna ameem
y=y—2>0,

HIH
—2>

’

=
-+

2t



oTkyna ¥y <<—1 uan y > 2. Taxum o6pa3oM, AaHHOE HEpPABEHCTBO pacHagaercs

Ha IBa: 0 0
e ok S R & £ )

Vxil Vx+

[TepBoe Hepaaeﬂcrao He HMeeT pememm Bropoe nepemumem Tak: (x--1) —

—2V' T1>0 wan VxFT—1P>0o0omyma —1<x<0, 0<x.
=x<0, x>0
547 Cpaay samemm yro x> 0. Tak xak x>0, 1o, nogenns ofe YacTH
RaHHOrO HEpaBeHCTBa Ha AX, NONyYMM HEPaBeHCTBO, PaBHOCHILHOE €MY:

(x+l)’ x+l+3Vx

4x Vx
HIR
x 1 1)\2 x—{— 1
— 3,
Gve) <25
Han I8
x4 X + I
= - —3 <0,
_ (2 Vx ) 2Vx
OTKyna CJ!eayeT, 4ro
—1<x+1 3.
2V x

[Tockoabky x>0, TO ~neBoe HePaBeHCTBO BHINOJHAETCA IPH JW6OM X.
Hpaaoe K€ HEepaBeHCTBO IlepelHIIerCcH TaxK:

x—6Yx 41<0,
32V <Vx<3+42V2
17T—-12V2 <x <1714 12V2.

548 PeizaemMoe nepaBeHCTBO NMepenHIIEM Tak:
2 —x+ 1)1V —x+ 1. (N

IMockoasky rpexuien x? — x -+ 1 nMeer xoMmniexcHsie kopHH, TO0 X? — x4 1>0

npu mobom x. Ecip Brectn o6oanavenue V' x® — x J- 1 =2z, 10 Hepasencrso (1)
npuMer clelywouui BHA:

OTKyIa IlollyuaeMm

H

222 —2z2—1>0.
1
Tak xak KOpHAMM NeBoill YACTH STOro HEPABEHCTBA CAYxaT 4Yucna M 1 — 5, T0

1 —_—
OHO BHIIOAHAETCH NPH 2 <—- 5 MIH NIpH 2> 1. Ho raxk rak Y'x* —x+1>0,
T, . 2> 0, To uMeeM aums 2> . Urax,

Vxi—x+1>1,
x(x—1)>\0.

ITocnegHee HepaBeHCTBO HMeEET MECTO, 8 BMECTE C HHM H RanHoe, MpH x <0
HIH IPH X >

Oms. x<0 x> 1.

549. lMockoabky npasas 4acTb HEPAaBEHCTBAa NOJOXHTENAbHa NPH N060M 3Ha-
YeHHH X, TO M JeBas yacTb NONOXHUTEIbHa (T. e. x> 2), [IpH STHX 3HayeHHAX
X L2gHOE HEPABEHCTBO PAaBHOCHILHO HEPABEHCTBY

(£ —=2) (x* + 1) > (£ + 2)%,

HIH

262



koropoe mociae nNpeo6pa3zoBaHuii MepenuUIETcR TaK:
4x* — x 44 <0.

Ho rark kax XOpHM neBolt yacTH STOrO0 HEPABEHCTBA KOMIUIEKCHHE, TO OHA
noAOKHTENbHA IIPH MOGOM (REeHCTBHTENbHOM) 3HAYEHWHM X, YTO NPOTHBOPEUHT
HepaBeHCTBY 4x? — x 14 << 0.

CunepoparelbHo, RaHHOe HePaBeHCTBO He BLINOJNHAETCA HH IIPH KakoM 3Ha-
YyeHHH X.

550. [TpaBan uactb pemaeMoro HepaBeHCTBAa onpenelend, ecan ax ==0. Cue-
IOBaTellbHO, @ U X, €CIH xOTA Gbl OJHO M3 HHMX OTIHYHO OT HY.Id, UMeEIOT ORM-
nakosee 3gak®. Ho tak kak 3V ax>=0, ro x J-2a>0, a noromy (yumrniBas,
yro ax==0), umeem x=0, a=0.

Bospens ofe uacTm JaHHOro HepaseHCTBAa B KBaLpar, NOAYYHM

x? -l-dax - 4a® = Sax,
x? — Bax -}-4a® =0.

Tak Kax KOPHAMH NeBO}t YaCTH STOro HepaBeHCTBA CIyXaT yHcla @ u 4a, To
OLO BhIOJHACTCA NPH .

X=ta WM IOpH x=4a,

HIH

Ho nockxonsky x=>0, To oxoHYaTe1bHO HMeeM
O<x=<<a nmm x=da.

551, Jlean wactb HepaBeHcTBa onpelelena, koria x|+ 1=0, x —2=0,
a mpaBas —Korla 2 —x=0, 1. e. neBaa K npaBas YaCTH ONpPENEneHH, eCaH
OJIHOBPEMEHHO BBIIOMHAETCA CHCTEMa COOTHOmeHHit x=>—1, x=2, x=<<2, Ho
3Ta cCHCleMa uMeer ejMHCTBeHHOe pemueHHe x ==2. Takum o6pasom, ecam RaHHOE
HepaBEeHCTBO MMeeT pelleHue, TO 5TO anmb x =2, CrexoBareabHO, OCTaeTCs
IpOBepHUTH, AB1AercA aM uncao 2 pemenueM. [ToAcTaHosko# yGewmZaemcs, uTo
X =2 JeHCTBHTENLHO yJIOBIETBOPAET AAHHOMY HepaBEHCTBY.

Omes. x=2.

552, Jlesan uacrb JAHHOrO HepaBeHCTBA oNpefleneHa, ecad x — 1==0, T. ¢

x=1 . (1)

Ecan Bmnonanerno (1), To RaHHOE HEPABEHCTBO PABHOCHIBHO TaKOMY:
Y2=%)>0-vVx=1),

2—x>(1=Vx~=1)
l—x—1)>0—-Vx =1 (2)
Jlnn ymoScrea BBegem ofosnauennme z==) x — 1. [lpu sroM o6osnaueHun
HepaBeHCTBO (2) Ilepenmumerca Tax:
1—22> (1 —2),
l1—2(14+2z2—1-422—-2%)>0,
z2(z—1)(z—3)>0.

310 HepaBeHCTBO BHINONHAETCA LIA BCEX Z M3 Npomexyrkos 0 <<z <1, 2> 3.

Taxkum oGpazom,
O<Vx—1<lumVPx—1>3,

OTKyLa ClIefyeT, Yro JAHHOC HePABEHCTBO BHUTONHAETCA A BCeX TeX M TOJBKO
TeX X, XOTOpHe NPHHAAIexKaT NPOMeX yTKaM

I<x<<?, 10<ux,

HI1H

HAR
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553, Mlepeoe pemenne. O6nacTh oNpenenenHs ¥eBod YaCTH HEPaBeHs
CTB4 HAXOAMM M3 cHCTeMH X 4 9=0, x--2=0, orkyna

x=—2. (1)
Ecan x =—- 2, TO AaHHOE HEPABEHCTBO DPABHOCHIbBHO TaKOMYy:
Vx+Fo9+V2xF2)»r>2,
2V 2x® - 22x F 36> 12— 3x =3 (4 — x). @)

Ecam 4 — x <0, 1. €.

HIH

x=4, 3)
TO HepaBeHCTBO (2) BmnoaHeHo, Ecam xe
x <4, 4
TO OHO PaBHOCHABMO ClejyioLieMy HepPaBEeHCTBY:
4 (2x* -} 22x -} 36) > 9 (16 — 8x -}- x?),

nay
X3 — 160x << 0,
x (x — 160) << 0,
OTKyHa
0 < x < 160. {5)

B cuny (1), (4) n (5) uMeenm
o<x<4 6

W3 nepaseucts (3) u (6) crelyer, uTo BCe NONOXKHMTenNbHbIE YHCAa (H TONBKO
OHM) CNyWaTl pellleHHAMH JAHHOrO HepaBeHCTBA.
Bropoe pemenne Ilpn x=0

Vx+9+V2x+2) =V9+Vi=s.

Tak kak f(x) ==V x+ 94 V2 (x 4 2) — (Monorounnas) aoa&acraromax b yHK-
nus, 10 npn x>0 uMeem f(x)>5, a npn x <<0 F£(x)<<5. Urax, x > 0.
Oms. x> 0.
554, Ecay a=0, 10 Her peurenni, TaKk Kak TOrja neBai YacThb HEPABEHCTBA
onpexpenena numws Apuy x==0, a 0 He ABNAETCA pellleHHeM IaHHOrO HepaBeHCTBa

npn a=0, Pagukan V a® — x? onpenenen nNpH a®*=x? T. e. eClH

—lalsx<]|al 0

[Tepennmem pelzaeMoe HEPAaBEHCTBO Tak:
2% > —Va® — x5,
Ecan x =0, To sTo HepaBeHCTBO Bumoauaercs, ¥YumroiBasa (1), umeem
d<<x<ial. b)
Temepr NepenuileM XaHHOE HePaBeHCTBO B ClelAyoiieM BHme:
V@E—2> o 3)

Ecmm x<<0 (—2x>0), To, BO3BERA B KBajgpaT o06e YaCTH HepaBeHCTBa (3),
noayunM a® — x? > 4x2, uam x? << a?/5, otxyna
=l o, <lal

V5 y5*®



Ho tak kak x <<0, To NMeeM
V_ < x <0, @

Us (2) n (4) caenyer, uro
_<x<la|

V
Oms. Ecan a=0, 10 ner pewienns; ecnn a%0, to
— li_l <x<|al
5

555. M3 Broporo COOTHOIMIEHHA CHCTeMbl MMeeM y=—a — x. [loncrasang srto
3HayeHHe y B HEPaBEHCTBO, NONYUHM
2% —(@a—xP<<—a*ta-2
Han
x2-2ax —a--2<0.

[Tocnenuee HMMeeT eAWHCTBEHHOe pelleHHe, XOrAA JHCKPHMHHAHT HeBOH yacTH
paBeH nyaw, T. e

a4-a—2=0,
oTKyna
¥ ag=—2, a=1I.
Ecmm a=—2,T0 x=22, y=—4, 2aecmm a=1, 10 x=—1, y=2

556, [lepenuuieM XaHHOe HEPaBEHCTBO TakK:

WVE+DOE=3 _,
VE—DWx+2)

Vx+dWVx+D)WVx —-Dx -3 <0
Ho rak kak Vx>0, 0 (¥ x +2) (V' x 4+ 1) >0, a noromy
Vx—=DWVx—3) <0,

l<Vx <3,
l<x <9

HIHN

OTKyna cuemyeTt, 4TO

HIH

557, Slcuo, yto nomikHOo ObiTh a % 1. llepenumieM janyoe HepaBeHCTBO TakK:

,_v_;l—__a]Ll <l-—ux,
HIH
St l<l—x
T. &
2= x <0,
HIN
x'a—(il < 0,
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Ecan z 2 1<0, e l0<a<l, 10 x>0, a ecan = a T
nin a>1, to x<<0. Ilpn a=0 nepaBencrBo nmecer BuA 1 —x <1 — x, uro
HEBO3MOXHO HHM NPH KAKHX X.

Omg. Ecim a<<0 nan a>1, 10 x<<0; ecaw 0<<a <1, 10 x> 0; ecin
a =0, To Her pemeHui.

558. M3 sanucw _mepaBencTBa caclyer, YTO 3HavenHe x £ — b, Tak kax
(x 4-b)? (x? + b*) > 0, TO0 HaHHOe HepaBeHCTBO MNePenuuIeTC B BHAE

(x+0)® (x* 4-a?) — (x 4 a)? (x* 4 b%) > 0, -

HIH, Hocle YNpoLIeHHH,

>0, 1 e ecmna<<0

2x (b —a) (x® —ab)>0. ()
Ecan ab > 0, o (1) mMoxHO Ilepenmcarb Tak:
2(b—a)x(x+Vab)(x—Vab)>0.

Teneps BHAHO, UTO ecly @ <CJ, TO HEPaBEHCTBO BLINOAHsICTCA NPH —Yab<x <0
nim npH x>V ab, a ecam a>b, TO OHO yLOBIETBODPAETCA Npu X << — }/ ab
man npu 0 <<x <<y ab.
Ecan ab<<0, tro muOoxprens x®—ab>0, a mnoromy HepaBeHcTBO (I)
BHIIIONHACTCA TIPH X > 0, ecip a << b, H npu x<<0, ecan a>b. .
Oms. —Vab<x<<0wmmy x>V ab, ecnn ab>0 u a<b, O<x<Vadb
nm x<<=Vyab, ecatm ab>0 u a>b, x>0, ecian ab<<0H a<<l; x <0,

ecan ab<<0 m a>b. .
559, llepBoe peueHHe JlanHoe HepaBeHCTBO MepenuumeM NOCAeldoBa-

TejqbHO TakK:

m{x+1)
x—1

=0, m(x—l—;)_—l(x—l)>0’ (m—l)x-|—m—|—l>0.

x —1
Ecan a/b>0, T0 ® ab>0, a noroMy nocielHee HepaBeHCTBO PaBHOCHIbLHO
TaKOMY:

x—=Dlm—1)x+m+1]>0. 1)

Ecag m =1, To nocaenHee HepaseHCTBO NpHHHMaeT Bux 2(x — 1)> 0, oTkyna
x> 1. B paspkefimmeM Gynem cuurarb, uto 7 1. [lepenumwesm HepaseHcTBo (1)
B CleIyIoleM BHLe:

(m—l)(x—l)(x+m+l)>0. @)

m—1
Hxs yno6crBa o6o3naunM Z_l__} yepes a. Torma HepaseHCTBO (2) NMpHMeT BHR

(m —1) (x —1) (x -+ a) > 0.

Jlerko 3aMeTHTh, 4TO eCaM m> 1, To u a>1 (u HaoGopor), a ecan m <<, TO
n a<<1 (n nao6opor). Ilycre m > 1. Torga (x — 1) (x4 a) > 0. B sToM caydae
x>1mm x<<—a Ecam m<1, 10 (x — 1) (x +a)<<0.

B stoM cayyae pacCMOTDHM B OTAENbHOCTH MNojicayyap, korfa 0 <<m <<l m
gorna m<<0.

a) Ecom 0<m <1, 10 —a>1, a noroMy 1<x<}f":.
6) Ecam m<<0, 10 —a <1, a noromy }i_2<x<l.

Wrak,
1) Ecnu m=1, 10 x> 1.

2y Ecam m>1, 10 x<—z'_|'11 mm x> 1.




14+m

) Ecnm0<m<l, 10 l <x <<

1—m*
4) Bcin m<<0, 10 : i_::<x <.
Bropoe pemenne. [lepenHimeM pgaHHOe HepaBeHCTBO B CHEAYIOLIEM
BHIE:
x+1 2m
_ mm—m>l—m, HAH 1—_}>l—m.

Kak ¥ B nepsoM pemcHuy, ecnd m=1, 10 x> 1.

Ecan m <0, 10 x —1<<0, 1. e. x<<1. B sToM cayuae pelraeMoe HepapeH-
cro  mnepenuwerca Tak: 2m<<(l—m)yx—1V1+4m, nam (1—m)x>m-}1,

1+m 1+m

OTKYRa X >T—— 1_m<x<1.

Ecam 0<m <], 10 x> ® paccMarpuBaemoe HepaBeHCTBO IPHMeT BHA
2m>({1—m)x—1-4+m nan (1 —m)x<<l--m, orkyma x<< i ir’: WrTak,
ecar 0<m <1, 1O 1<x<iil__"z.

Ecan m>1, to npn x> 1 HepaBeHCTBO BLIMOAHsETCHd, a ecan xX<<1, 1o
HepaBeHCTBO npuHuMaer BHE 2m <(l—m)x —1-+m, nam (1 —m)x>1-+}m,
—- Wrak, ecan m > 1, 10 x> 1 nan x<—2i}.

560. Pewaevoe HCpaBEeHCTBO MOXHO HepelnHcars B clenyiouieM Brie:

(e—=e YT _zatyT=)

. Taxuv obpasowm, ecan m << 0, To

OTKYyla X << n
y m

—a—Vat—14 —a a*—4
Ecan ¢>2 niam a<<—2, 10 uMeeM x<—2——— nau x>——i1§/———-
Ecan a==—2, 1o paunoe nepaBeHcTBO IpHHMMaeT Bum x! —2x 41> 0, man
(x —1)* > 0. Takum o6pasom, ecam a==—2, 10 X — aw6oe yncio, kpome 1.

Ecan — 2 << a << 2, To Kopuu 7NeBOil yaCTH HepaBEHCTBA KOMIIEKCHbie, 3 IOTOMY
HepaBeHCTBO BHITOAHACTCH npH mo6GoMm 3Havenun x. Hakowneu, ecam a=2, 10
JaHHOe HepaBeHCTBO TakoBo: (x -4 1)¥> 0, xoropoe BbinoAHAETCA NPH NOGOM
3HaMeHHHn X, Kkpome — I. :

61. Ecana=0, TO HepaBCHCTBO BepHO NpH BceX x. B panbHefimem nona-
racm a7 0. Kopuy neBofi yacTH HepaBcHCTBA JeACTBHTEabHH, ecin a®4-a==0,
T. e.ecil a<s— | nan a>0. [lockoabky HYyZaMH neBoff 4acTH HepaBeHCTBA

fBIAIOTCH uMcra |k V 1—|—%, 10 npr a > 0 nveem 1 — ]/l —|——(ll- <x<<

<1 1/! + %; npu a<s<— | HepaBeHcTBO BhiNOIHseTcs, Korma x> 14

—|—‘l/1—|—% HAH Korja x<l--l/l—|——i-. Ecnn ke —1<<a<<0, 1. e

RHCKpHMHHAHT D << 0, T0 mMockoabky @ <0 u ax® — 2ax — 1 <0, caegosarenbHo
X — no6oe NCHCTBHTENbHOe YHCIO,

Oms. 1) Ecan a<< -1, rox>1—|—]/-l—|—% Han x<1—]/-1—|——(11-.
2) Ecom —1<a=<0, o x— no6oe peficreurensuoe unucao. 3) Ecam a> 0,
r0 1—]/ l+%<x<1—|— % 1+%.

562, Tax xax KOpHM KBagpaTrHoOro Tpexuyiaesa x* — x -} 1 xomnaexchsie, To
X —x-41>0 npn no60oM x, a MOTOMy JaHHOe HepaBEHCTBO Nepenuiiercs
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B cregywomeM Buge: — 3x® -3¢ —3 <a? | hx—2<<2x?—2x 42, Taknm
06pasom, NMeeM CHCTeMy HepaBeHCTB .
{ Xt — (k+2)x 4-4>0,
4xt - (R —3)x41>0.
Hdna Toro wrofu Kaxpoe M3 HepaBeHCTB STOH CHCTeMb BHIIOJHANOCH MPH
mo6om x, HeoOXOMHMO M JOCTATOYHO, 4TOOB AUCKPHMHHAHTH MX JeBHX uacTel

Obl1M OTPHMLATCALHbLL, T, €.
{(k +2)* — 16 <0,

(k—3)F—16 <0,
HIH
{|k+2|<4, {—4<k+2<4, {—-6<k<2,
|k — 3| <4, —4<<h—3<4, —l<tk<T,
orkyga — | <k <2
563. [TockonkKy uHcao 7 He NEAUTCA Ha KBAJApaT HATypaabHOro Y4ucia, 10
OHO He MOXET HMMeTb B uHCle CBOHX jJenuTenell Touwbix KBapparos. Tak kak
yucao nx — TOYHBLIR KBappaT, To Jwo6oft geautelds uuCHa 7 MOXKeET BXOIHTH
B COCTaB 4YMCIa x ToabKo B Heuernoll crenenn. Crenosarenbno, coBCTBEHHbIE
ReauTejd uHcla X JOMKHb BXOAWTh B 9TO YHCIO TONbKO B YeTHOH CTeneHH.
Takum o06pa3oM, MOXHO NONOXHTb, YTO x=y°n. CienoBaTenbHO, RaHHOE
B YCIOBHMM HEpaBeHCTBO IlepenulleTCa B BHje m—Vn <yVn<m, Hau
m m
n

Ve v

Ho m=1Vn, a noromy 1—%21. O6o3naunm npobs 1-/’11: yepes | | p, rae
n n

p=0.Umeem p<y=<p-+ 1. Ecan p — ueaoe uncao, ro enHHCTBEHHLIM LedpIM
YHCAOM, YAOBAETBOPMIOIMM RAHHOMY COOTHOIIGHHMIO, MBUTCA CaMoO wucio p -+ I.
Ecan p He ueaoe, TO TaKWKe CYUIeCTBYeT TONLKO eIMHCTBEHHOE 1[€10€ YHCHO,
yAOBIETBOPAIIee NAHHOMY COOTHOIMenH0. M3 eIMHCTBEHHOCTH uHCaa ¥ BHTEKaeT
M eXMHCTBEHHOCTb YMCIa X, YTO M TpefoBaNOCh ROKA3aTh.
564, /lanHce HepaseHCTBO NepenyueM B Bujge 3% —4.3%¥ |- 3<<0. Beemem
o6oanayenne 3*=y. Torga peuraeMoe HepaBeHCTBO MPHMET BHI

yiE—4y - 3<<0, um (y—3)(y—1)<0.

CneposarensHo, 1 <<y << 3, uan, B cuay Hamero obosnauenns, 1 <<3%¥<<3, unam
3% << 3¥ <« 3'. Tak kax mnokasaTteapbHas QyHKuus a* npum a > 1 Bospacramomas,
10 HmeeM 0 <x <<l. "

565. Buauane 3aMeruM, 4to obnacts onperenesns VX ecrs

x==0. (1)
HepenumeM JdHHQE HepaBeHCTBO B BHIE
(4x® — 2x —6) — (22 3V% — x.3V% —gVF+1y

Han _ _
22— x—3)—3F 2 —x—3)<0, mm (—3'F)@x —x—3)<0.

Takum o06pasoM, RaHHOE HEPABEHCTBO PABHOCHILHO HBYM CHCTEMaM He-
PaBEHCTB! B _

1) 2—3V* 50, 2xf —x —3<0, 2)2—3"*<0, 2¢* —x —3>0.

Hepasencrso 2 — 3V’?> 0 nepenuumeM Tax: 3V:'__<_ 2. JlorapndMupya obe yacru
9TOro HepaBeHCTBA 10 OCHOBAHMI 3, noayuuM ' x < log, 2, orkyna

x <log} 2. (2)
ockoabky xQpuaAMH QyHKUHH 2x* — x —3 caywmar umcsa — 1 m 3/2, To M3
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BTOPOro Hepanencrna nepaoﬂ CHCTEMH HMeeM
3
—l<x<=. 3)

Ws nepasencts (1), (2) u (3) caenyer, uro 0 =<.x << log??2. Teneps peminM BTO-
pyio CHCTeMy Hepasencts. Hepasencrso 2 — SV;< 0 BmOOAHAETCA NPU
x> logi2, 4)
a HepaBeHCTBO 2x° — x — 3> 0 — npu
>3 ®)
i npu

x<—1 (6)

W3 uepaseucrs (1), (4) n (5) cienyert, uro x>;, HepaBencrsa (1), (4), (6)
HeCOBMECTHMB,

WUrax, pemeHMaMM NaHHOTO HePAaBEHCTBA CllyXaT BCE YMCIA M3 NPOMEXYT=
xos 0= x << logi 2, x>—g-,

566. ITepennmem mauyoe HEPAaBEHCTBO B TAKOM BuIHE:
1

)
(8 —1)2 1= 8—1 1—
(;)lx )2 <(;) x’ - (;)Ix |<(21> x'
Tak Kak MoKasaTelbHas (QyHKuMs C OCHOBaHHeM 1/2 y6uBawwas, TO umeem

X —1]>1—x (1

PaccMoTpiM OTIensHO ABa Cly4as:

a) x> 1. B sToM cayyae MpaBasa 4aCTb HepaBEHCTBa f]) OTpHUATeNbHa, H
MOCKONLKY 1eBasA YaCThb HEOTPHUATENbHA, TO HepaBeHCTBO (l) BHINONHAETCA NPH
#11000M 3HayeHHH X (M3 MPOMEXYTKa X > 1).

6) x<<1. B stom caywae x*=<1, a moromy [x® —1]j=1—x% u, creno-
BaTCibHO, HepaBeHcTBO (1) mepenuuerca B BHAe

l—x>1—x, Te x(x—1(x41)<<0, orkyma x<—1,0<<x<<l.

Wrak, naHHas cuCTeM2 BbNOXHAETCA INA BCEX TeX M TONbKO TEX 3HAYes
Hull X, KOTOpLie NPHHamIexaT NpoMexyTKaM x < — 1, 0 <<x <1, x> 1.
567, INepenumeM AaHHOE HCPABEHCTBO TaK:

4I+V§'+3_2x+1’x_ 22x
=
2x+1’§- 2x+Vx » Hin

24+Vix—x —Vx 1
+3<% V="

INycrs oVx =% _ 2~ 0. Torna 42431/, man 42°-32—1<0, T e
e+ l)(z —-;—)so.

Ho rtax kax z--1>0, 0 jomkHo 6mTb 2=<<1/4. WUrak, nMeeM

21’x_—xs%=2—a’

otkyna cmenyer, 40 VX —x<—2, . e Vx-20Wx+1)=0 Ho rax
Kak VX 4+ 1>0, 10 nmeem Vx=2 x=4.
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568, Tax xax 4¥>0, 1o, mojeins o6e YacTH PEITaeMOro HEPABEHCTBA
Ha 4%, NoNyyYuM pABHOCHIBMOE €MY HEPABEHCTBO

4% — 1)? 2%+ 4x ] 4% —1\2 4% —1
( 4x) + 9% T 0% <8, wum ( 9% )+2'(_'2x_)_8<0'

Myctb 4x2: 1 =y. Torna umeem y*-4-2y—8<0, mmm (y—2)(y-+4 <0
. X
CnenosareabHo, —4 <<y <<2,1.e.— 4 <4—2x-l-<2, I —4 - 262X 1 <224 2%,

Jlesoe wWepaBenctsO  nepemmumeMm Tak: 2% 4.2¥—1>0, T e
2¢>)5 —2 orkyna x>1log,()'5 —2). IlpaBoe HepaBeHCTBO  TaKOBO:
2xF _ 2. <O e 2X<14+V2, orkyra x<<logy(l+V¥2). Taknm

o6pasoM, logs (V5 —2) < x <logs (1 +V2).
569, Cpasy samernM, uto [x--1|z£1. Ecam 0<<jx 4+ 1|<<l], 1. e. ecan

—2<x<—1 mmm —1<<x<<0, TO M3 QaHHOrO HePaBCHCTBA ClElyeT, YTO
Sx
x’——2——|——2—>0. Tak xax umcna 1 u 5 CIYyKAT KOpHAMH AeBOff YacTH

3
nocaelHero HepaBeHCTBa, TO OHO BuloaHseTcs npy x <1 Ham npH X>5.

ChenoBarenhHo, B PaccMaTpPHBAEMOM Clyyae pelICHMSMH JAAHROTO HEpPaBEHCTBa
ABIAIOTCA BCE YHCAAZ M3 NMPOMEKYTKOB —2 <x<<—1 1 — 1 <<x<<O.
Ecir we jx-4-1{>1, 1. e ecan x>0 yan x < —2, T0O 3 peumaeMoro

X 3
HepaneHCIBAa BHTEKaer, YTo x? - —|——2- << 0, nocienHee HEPABEHCTBO BLI-

noauaerca aMwe npu 1 << x << 3/2. 3uayur, B HccleflyeMoM cayuae JgaHHOe uepa-
BEHCTBO BepHO IpH 1 << .x << 3j2.

Oms. —2<x<—1, —l<x<0, 1<x<lp5.

570, Buauaze 3ameruu, 4TO JOMKHO OniTh x>0, Ilepenumem Xaunoe ue-
PaBenCTBO NOCTENOBATENbHO Tak: x22V — X — x2V® +x - 9!+V= +42>0,
w2 (VF —)—x @V —1)—2@VF = 1)>0,

@ =)t —x—2)>0. )
— .
Tax kaxk 2% —1>0 npu nwo6om x>0, o u3 (1) caenyer, uro
X2 —x—=2>0, nmm (x—2)(x41)>0.
[locaeXnee HepaBeHCTBO BwiIloAHReTcA NpH x>2 mam npu x < — 1. Ho rax
KaK ROMKHO OuTh X > 0, TO naNHOe HePaBeHCTBO BHINONHAETCA IHIIb NPH X > 2,

571. flcHo, uro x>0, x#£ |, .x:;/&%, xF -}1— Tak xax log, b=
TO JaHHOe HepaBeHCTBO MOXHO Nepenncarb B ClelyL(eM Biue:

logpa’?

1
log, x - logs 2x = logi4x *

logs x - logs 2x << log} 4x,

logs x (l0gs 2+ loge x) << (logs 4 - log, x)?, 3loga x> — 4, logy x> — ’i,
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oTKyAa

Oms. x>-1—1’/4, mcksouan wicia o # 1.

572, Jlepas yacTb gaHHOro HepaBEeHCTBa ONpeAedeHa npH x > 0. [lepenuues
pelnaesoe HePAaBEHCTBO B CleiyloLleM BHIE:

1gx+—é—1gx+—L—1gx+—é—lgx+...>1,
HIH . | . :
(1+-2-+T+_8_+...)1gx>1. )

Tak Kak cyMma, 3aKniovennas B ckobKax, ecTb cymma 6cckoneyHo yOnipalouie#t
1eoMeTpHYeCKO/ nporpeccun, To (1) MpHHEMAeT BHUA

1 1
T lgx> l, wunm lgx>—2—,
. 1L

2

otkyma x> V10
573. Cpasy 3aMeTHM, 4YTO JeBad YacTh HEPABEHCTBa ONpejeNcHa, ecaH

x>0, x#£1, x;ﬁ—;—. IlpuBena sce AorapH@Mar K OCHOBAaHHIO 2, MOAYUHM

log; 4x o1 24-logex - -1 24-log. x
logs x - logs 2x ! logs x (1 4 logy x) ' logs x 4 logix

logix —2 5 _
loggx(loggx+l)<0' (loge X+ V'2) (logs x + 1) log, x (logs x — V' Z) < 0.

OuepnaHO (Hago BOCIONb3OBATHCA METOAOM HHTepPBANOB), YTO NOCTELHee
HepaBeHCTBO BHIAOSHAETCH, Auiib KOTAa

—V2<logyx<—1 nm 0<log, x<V?2,

—1>0

1 1 V2
OTKYAA -—27?<x<7 1l <x<<2V®.

574, Jlepas 4acTh ompejeneHa IAfA BCEX X, YROBAETBOPAIOLHX CHCTeME He-

PaBeHCTB 95 — 3 o5 —
{—r>" wan {0<—1'6_<1'

24 ~2x — x*> 0, 24 —2x -x¥>0.

[MepBasa cucTema MPHBONHUTCA K CuCTeMe

{—3<x<3, oTKyra —3<x<<3
—b<x< 4,
Bropas cucrema pacnmagaerca Ha clenyioulHe CHCTEMbl:
-5 <x <5, —5<x<h
{ x<<—3 mm{ x>3,
—-<x<4 —<<x <4

OTKyaa mosyyaeN —5<X<<—3 mim 3 <<x<<4 HMrak, AeBaq Hacrb RaHHOTO
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HePaBEHCTBA ONpejeneHa HA TPeX HHTepBanax:
! —b<cx<—3 —8<x<3 3<r<4
Ecin — 3 < x <3, T0 naunoe HepaBeHCTBO NepenuiIeTcd B Cleayiouiem

BHIE:
— — 2 —
24 —2x — X 225 x8
14 16
oTKyAa noxyyaeM — 17=<Cx=Cl. Peman 3TO HepaBeHCTBO COBMECTHO C Hepa-

BEHCTBOM — 3 << X << 3, mazonuM —3 << x<< .

Ecin we —d<<x<<—3 mim 3<x<T4, TO pemaemasn_cCuCreMa mneperni-
werca 1aK: (x4 17) (x — 1)=0, orkyna x=1 nan x<<— 17._Taxum ob6pason,
B NmMOCACAHEM Clyyae uMeeM auumb 3 < x < 4. .

Oms, —3<x<<l, 3<<x<4

575, QueBngHO, 4TO mNOXXKHO 6uTh 1g x>0, . e. x> 1. Tak Kak g x>0,
T, ToJZenrMB o0be YaCTH RAaHHOrO HEPaBCHCTBA Ha g X, MONYYHM pPaBHOCHALHOE

emMy HepaBeHCTBO -
(gx 417 _ (Vigx+ 1)
rpma—— H
g x Vlgx

(ng+1)’< gx4-2 1gx—|—1_lgx+l+2
Vigx Vigx Vige 7
uau lgx_{-l)i Igx -1 9
—] — - —2<0
( Vigx Vigx

W

Myctb —I%;T:L—l =y. Torna umeem y* —y—2 <0, orkyma—1 <y <2, 1. e
gx
— 1< lgxt | << 2. JleBoe HepaBeHCTBO BHIIONHAETCA Hpu 1i060M Ig X > 0. IIpa-

Vigx
BO€ HEPaBEHCTBO IePEeNUCHLIBAETCA TakK: (Vlgx—l)’<0; KaK BHAMM OHO He
BLIMIONHACTCSI HU NIPH KaKOM X.
Oms. Her pemenuil.
576. flcwo, wro mommHO O6bTh X >0, X~ 1, X7~ 1 — a, Naunoe Hepamen-
CTBO NEpemuUIeTcsA B CHeAyIlieM Bule:

logy,q2 <2log, 2. ()
Tak kak log, n= ognm’ 10 HepaBeHcTBO (1) MOXHO NMepemucaTs TaK:
n
1 < 2 2 1 . 0
log, (x +4-a) ~log, x’ logs x  logs (x +a) >

(x+a)?
2 log, (x -} a) — logs x log, x

gy x-logs(FFa) ~ " fomrlnEta>
2
Hakonen, umeem logs X - logs (X + a) « log, (_,%a_)_ >0,

WUrak, npouaseneHue Tpex BeNUYHMH IONOXHMTENbHO, a NOTOMY BO3MOMHHI
qyeTuipe Cnyyqas.
Pa36epem kawabi#t cnyyad B OTAENbHOCTH.

1) [ logs x > 0, x> 1,
loge (x +a) > 0, _— x+a>1,

2 2
10g3@> 0, (—’%al> L.
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Pemum nocneanee HepapeHCTBO CHCTEMBI, KOTOPDE NepPellHUIEM B Buie
x4-Qa—1)x4a'>0 @)
Kopu# &XeBOf YaCTH STOro HEPABEHCTBA CYTh
1—23V1—4a
) .
[Mockoabky 0<<a <!, TO 06a KOpHA HAeHCTBHTENbHEl, a TIOTOMY HEPABEHCTBO
(2) BLIIONHAETCA IIPH

1 -2 —Y1—4a 1—2a VY1 —4a
2 L]

x<<

5 A NpH X >

Ho Tak Kak TNpaBeHe YacTH O60OHX HEPAaBEHCTB MeHnlie I, TO OKOHYaTelbHO
HMeeM x > 1,

2) logg x > 0, ( x>1,
logs (x+a)<0, xt+a<l,

(x+ a)? (x +a)°
log, e <0, — <l

Tak kak TNepeWe 1Ba HepaBeHCTBA CHCTEMBl HECOBMECTHME, TO B PaccMarpu-
BaeMOM Clyyae QaHHOE HEPABCHCTBO HE HMEET pelmeHMiL.

3) ( log, x < 0, [ x<l],
} logs (x+ a) <0, —_— x+a<l],

(*+a)* (x+9)?°
log, -———x -3 0, ——T -3 l.

Pemasn sTy cucTeMy M yuHrHBas, yro x > 0, Toaydaem

0<x<_1_.—_-2i_#_—-_m.- UIx ﬂfyi—_“q<x<l__a.
4) logs X < 0, x <1,
logs (x +-a)>0, — x+a>1,
2 2
o EED <o, CE

Herpyano y6eamrbcs, 4TO B STOM CAyuyae HeT peuehii, Tak Kak

— —4
x<] 2a-}5l/l a<l

—_—a<< X

— — 1—4 . —
0m8‘0<x<1 2a 21/ a,l 2a+2]/1 4a

<xt<<l—g,x>1
577. flcho, uto ponxHO ObTh @ >0, ¢ 1, x> a. Tax kaK log| (x }a)=
@
= — log, (X + @), TO AaHHOe HEpaBEHCTBO NEpPEMHIIETCA B CAEAYIOIEM BUAE:
log, (x — a) + log, (x + @) > 0, uan log, (x* — a®) > 0. I
Ecau a>1, 10 u3 (1) caenyer, yto Xx*—a*>1, nam x*>a*4-1, # T3k
KaK 2oAXHO 6mTh X>0, T0 x>V a® + L.
Ecau xe 0<a<<l, ro u3 mepapencrsa (1) moayuaem x*—a'<l, mam
x® << a® -1, B, YUHTHIBas, YTO X > 4, NONyYaeM OKOHUATeNbHO @ <X << VaEF1.

Oms. Ecm0<a<l, oa<x<Va@& 1, aecmm a>1, 0x>Va L1

578. fIcHo, yTo momxHO Ot X>2, @>0, a7 1. JanHoe HepameHCTBO
nepenumerca B caelyomem bage: log, x (x — 2)> 1. Ecan @>1, 10 HMeem
X & —2)>a, unu

X —2x—a>0, (1)
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Tak kak yucna 1 + Y 1 4 a aBasoTca KopuANHM uepasencrtsa (1), T0 9TO Hepa-
BencTBo BHMonuserca Npu X <1 —V1+a uam npu x> 14V 1+ a. Ho rak
kak 1=V 1+4+a<0, a nomlmo 6biTh X >2, TO B paccMaTpHBaEMOM Chyuae
noayyaem aumums x >14+Y14-a

Ecan xe 0 <<a <1, TO M3 NaHHOrO HEPaBEMCTBAa CAelyCT, YTO

X(x—2)<a, nu x’—2x—a<0 2)

Hepasencreo (2) Boimosnsercs npu 1 — ViFa<x<1+)Y11a. Ho no-
CKONBLKY HOMKHO 6bITh X > 2, To mpn 0 <a <1 uneeM 2<x < 14+ Y14 a,

Oms. Ecou O<a<<l, 10 2<x<!+4+VI1+a a e a>], 10
x>14+V14a

579, [larHoe HepaBeHCTBO NEPENMIUETCA B CHeAyOUleM BHAE:

3 - 2<1 — l<.3l—2x

0<logs <2

3~ 2x
JleBoe HepaBeHCTBO MepellHINEM TaK: = — 120, orkyra monyyaem

x<<1 um xz=2 (1))

3 - 2x
Mpasoe HepaBeucTBO MOXHO IPENCTABHT, B TAKOM BHAE: = — 2<0,01Kyaa

1 —
Haxoaum x> 1 (2)

s (l) H (2) crenyeT, YTO N2HHOE HEPABEHCTBO BHIMOMHACTCA IMIIb NpU X ==2
0. ficuo, yto a >0, a%£1l, x>0, x#£ L
Ec:m a>1, 1o, rorapupMupya obe yactu IO OCHOBAHMIO @, TMOnYyuaem

logix<<1l, mmm -l <log,x <],

oTkyna creayer, uto ljla<<x<<a Ho yuureiBan, 4to x=%1, HMeeM OKOH-
yareabho lla<x <1l um I<x<ea

Ecau e 0<<a<c1, to Nmocne norapudmupoBanns o06enx yacTed Mo ocwo-
BaHMIO @ TONyyYaeM logax>l T. e log,x>1 wmm log,x<—1, orkyaa
BHITEKAeT, YTO X << a man x> l[a. Ho nockoabky momxHO 6bm>x> 0, o HMeeM
t<x<<a uwm x> lla.

Oms. Ecam a>1, 10 lla<x <<l nmu I1<x<<ag, aecmt 0 <a<|, 10
O<x<<a umn x> lfa

581, Jlepan vyacTh pellaeMoro HepapeHCTBa onpeneqeua, ecan cos2x >0
cos 2a
V2 V2 !

cos® 2x — sin® x __ cos® 2x N

AYeT, YTO 5 =—5—, M sin x<0; nocaeanee BbINOA{ACTCA

n cos? 2x > sin® x. Tak xkak 0 << TO W3 JaHHOrO HepaBeHCTBa cile-

AuWbL TMpH X == k% (MMeeT MECTO TONbKO paBedcTBo). Jlerko mpoBepuTsh, yrO
X=kn RefICTBHTEIbHO YyAOBNETBOPAET HAHHOMY HEPABEHCTBY. CaMoM nerne,
ecau simx =0, to cos2x = 1. [loacrasaaa B HCXolHoe ypaBHeHnue sin x =0,
cos 2x = 1, nmonyuuM BepHOe HepaBeHCTBO (pPaBeHCTBO).

Oms. x=~Fkn, rle k=0, x1, +2 ...

582. [lepenuuem nasHOe HepaBeHcho B BHIE

log, (x® 4 0,125) — log, (x4 0,5) > log, 0,25. m
) T K3
Brauane 3ameTuM, uT0 2OMKHO GeiTh x > — 0,5. M3 (1) caeayer, uTo
x#40,125 1
x+05

Hiy
—05x 4+ 0,25 << 0,25, man x*— 0,5x <0,
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orkyna 0<Cx<<0,5. Tak xak mosyyenHoe HEPaBEHCTBO He NPOTHBOPEYUT Hepa-
eHctBy x> —0,5, T0 Bce uucna ms unrepBana (0; 0,5) caymar pelreHuaMH
JlasHOrO HepaBeHCTBa.

583. Tak kak log, N=1°—g’ﬂl—=—log,,N u logm—IM—=——log,,,M,
n - log, "
41

X
< — logg log, m,

x+1

x—1

To NaHHOE HEpaBEHCTBO Nepenumerca B Buae logs log,

x 41
utd 2 logs log,::—i'——} <0, 1. e log,log, x_i-l < 0. Crenosarensho,
0<log3i——t—%<l, oTKyna l<i__“:

JleBoe HepaBeHCTBO BBINOJHAETCA NMpM x>>1, a Npasoe — amGo npu x> 2,

aubo npu x << 1. TNockonssky HepaBencrBa X > 1 M X <C1 HecoBMecTHHI, TO pe-

MICHUAMY JAHHOTO HEPABEHCTBA CAYXKAT NHIIb BCE YHCTA M3 NPOMEXYTKA X > 2.
. 584, Cpasy ormeruM, yro x>0 u x 7 1. Tak xak

<3

10g1 3
3 1
10g":a_'logl x  log, x?
3 3

1 5
To peulaeMoe HepaBeHCTBO NepenuineTca B BuAe log, x 4 Eg_x_;_.i. =0,
3 1
3 —

3
2log} x4+ 5log; x+2
3 3
log, x
B

1
I >0, um log, x(log; x+7) (logl x4 2>>O,
3 3 E)

3

otkyna — 2 <<logi x<-—% nan log; x>0. Urak, 0< x<l uan }/ 3<x<<9. -
3 B

585, Umeem —2=<Clg 'ﬁ’:ﬁs 2, otkyna

n .
) méws 100, mam 19,67 << n << 196 700.
CornacHo ycIoBHIO n AeAMTCA Ha T, T. e. n="Tm, re m — nenoe MONOKATEIb~
HOE UHCNO; MOITOMY

1967T<<Tm=<196700, nom 281 <<m <<28100, 1. e. 3=<m=<28100.

Tak Kak n="Tm, a T n 96 — BaauMHO NpoCTblE uYHCIa, TO AAA TOro, YTOOH n ~
6b10 B3auMHO MpocThiM C 96, HeoGxOmMMO H ROCTaTOYHO, 4TOOH m H 96 Gbim
B32MMII0 MPOCTBIMH.

Ha kamaom u3 cermenros (1, 6), (7, 12), [13, 18], ... nmeerca no 4 uncaa,
He B3amMEO npocthx C 96, W 2 uucaa, BaauMuo npocteix ¢ 96, Cermenr
[3, 28 100] cocrout wu3 cermentom: [3, 6), [7, 12], [13, 18], ..., [28 093, 28 098},
{28 099, 28100). Ma Hux B mepsoM H B IOCXCAHEM CONEPXHUTCA TONBKO NO
OIHOMY YuCHYy, B3aHMHO mpocToMy c 96, a B KaMeaoM u3 ocTairphbix 4682 cer-
MEHTOB COREPXHMTCA MO TAKHX YHCN3, a MosToMy B cerMenre [3, 28100]
cozepxntca 2 4682.2=090366 wuncens, Kaxaoe H3 KOTOPHIX B3aHMHO TIIpo~
cto ¢ 96, losToMy BCex uHcen, yioBIEeTBOPAIOIME BCEM YCHOBHAM 3afayH, IMEETCA
9366, Tak KaK KaMaoMy 3HaYeHMIO m (a MX, KaK Hhaftnewo, 9366) cooTsercTByer,
cornacHo gopmyne n=Tm, ogE0 ¥ TOALKO OIHO 3HAYEHHE 1.

Oms. 9366 uncen.

586. Ua ycnosua BEmHO, uyto cosx =0, u TaKk kKak O<<|sinx|<<1, 1O
O=<clogy x=<<1, mostomy l=Sx=<5. Ha cermente [}, 5% cosx=0 roanko
1) npu l<cx=<7j2 n 2) npn 3n[2< x << 5. Cerment [l, =f2] cocraBaser wacts
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cermenta [=/4, /2], a cerment [3=/2, 5] — wactb cermenra (3=/2," 7x/4]. B xax-
oM H3 cerMentos [xf4, =[2] u [3n[2, Tn/4] |sin x| ==cos x, mpHueM 3HAK paBen-
€TBa HMeeT MecTo JHIb NpH X =74 U x=="Tx/4. Ho unucna =n/4 u T=/4 He npu-
HagmexaT cerMeHTy [l, O] mosToMy |[sinx|>cosx mpu lscx<<w2 u
3n/2=< x=<< 5, uto mporuBopeunt yCropui0. CnenoBaTenbho, 3amaya HE HMeEeT
pelreHHH.

587. Tak Kak sin 2x = (sin x 4 cosx)? — 1, T0 MaHHOE HepaBeHCTBO MOXHO
nepenucate B BHAe 3 (I x - cos x)? — (sit X 4 cos x) — 4 > 0. Tlockoabky nepas
yacTh STOr0 HEpPaBeHCTBA paBHa HYMO npH Sinx-4-cosx=—1 uam mpu
sin x + cos 5 ==4/3, T0 nMeeM silx J-cosx << — 1 uan sinx 4 cosx > 43, 1. e.

)fi"_sin(x +77;-><—1 HaH stin(x +%>>%.

HMrax,
1

sin(x +%)<—]—/5_— )

HIH .
T
sin (X 4 — | > ——, 2
(+5)> 573 ©
M1s (1) caepyet, urto
%+2kn<x+—}<7—:-+2ku, oTKYynRa n+2ku<x<3—2“-+2ku,

rme k=0, =1, +2, ... U3 (2) naxoaum

arcsin2];2 + 2kn <x+—471<7:— arcsin 2];7+2kn,
oTKYyna
arcsin 2‘;7———:——}—2% <x<3—:-— arcsin 2‘3/7+2kn,

rae k=0, x1, 2,
588, [lepenuiieM pelmaeMoe HepaBeHCTBO B CREAYIOEM BHIE:

%sin’x+sin’xcos’x>l—2sin”x,

%sin”x+sin”x(l—sin’x)—1+2sin’x>0,

4sinfx — 17 sin? x }- 4 < 0, (sin’x——lll—) (sin® x — 4) < 0,
N3 TocregHero HepaBeMCTBa BoITeKaeT, uro 1[4<<sin®*x <4, Ho rtak kak

smtx<<l, 10 mMueem o <sinfx<l, mm < _—1"°2052x_.

—1=<cos2x < —l-, OTKYRa Clelyer, 4To % + 2kn <<2x <5—;‘- + 2kx,

=l Y|

5
Ome. & + ke <x <7 +km tne k=0, x1, £2,...
589, lMepenpuiem RanHOE HEPABEHCTBO TakK:

sin.x , cosx 4 1 4 2 4
cosx ' simx <V§’ uan sin x cos x <V§, HAH 'Isin_—2xl<_V3_,

1 —cosdx 3
PRy

oTKyAa cos4x<——l-. Takum o6pasom, 2—; -+ 2kn <4x<4—g-+2k7:,

B |sm2x|>K;-?L, HIH sin’2x>72—, Han
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CnegoBarelbuo, .
L4 2.4 T ¢ ]
sy <*<3t+7-
590. 1) Ilycte x® —2x 4+ 15£0; Torza mmeem

4|x*—2x 41|+ |simx4-2cosx|[=9|x2—2x-} 1},

25,000

| simx <2 cos x | =9[4 (1)
Ho, xak ussectno, |asinx 4 bcosx| <<V @+ b% a mosromy

[sinx42cosx |<V5 (2)
Tak xak V5 < 9/4, to mnepasercrsa (1) u (2) HeCOBMECTHB, NO3TOMY IIpH
x%— 2x 4+ 1£40 panHoe HEPaBEHCTBO HE HMMEET DELICHHIL.

2) Nycry x® —2x-}1=0; rtorna, pasmoxuB x> —2x- 1 Ha MHOXuTelh,

oAy yuM

X—2F+1l=x—-x—xF+1l=x@xf—-1)—(x—D=x—1)(x4+x—1)

[Mostomy (x — 1) (x®+ x — 1) =0, otkyna x;=1, xg,,,:—_lz-;vs, IMpu

—-1+V5
x=1ux ==——5——— AaHHOE B YCIOBMH HECTPOroe HEPaBEHCTBO o6pama-
erca B pasencrso 0=0.
— 5
Oms. 1 —L%L .

591, IMockoabky 06€ 4acTH HEPaBEHCTBA NONOXMTEAbHLI, TO OHO PaBHOCHIb=
HO TaKOMY HepaBeMCTBY:

2—V3cosx+sinx>1 —F3cosx+sinx>—1,

_}-/73-cosx+% sinx>-—%, sin (x—%)>—%,

OTKYylZa chnepyert, HTO —%+2kn<,\r——;}i <n+%+2kn,

Oma. %+2kn <x<3—2"-+2k7:,

592, Vimeem sinx+cosx=]/2_sin<x+7:->, Tak kak |sine|<l,

10 —V2<V2sin (x + 7:—) < V7. Caenosareabno, 3HaMenatenb 2 2 —

~— (sin x - cos x) > 0.
TakuM 06pa3oM, QaHHOE HEPAaBEHCTBO DABHOCHIBHO HepaBeHCTBY

3(sinx+cosx) —Y2 >2V2 —(sin x J-cos x), uan 4 (sin x 4 cos x) > 3]{3‘2
Ho Tax Kak sinx --cosx=1)2sin (x +—:—;—), TO UMeeM sin(x+%)>z—,

. 3
OoTKyRa arcsin —Z— 42k < x4 % <= — arcsin + 2k=,

.3
Omg. -—2—+arcsin—2—+2k1c<x<———z——arcsm-Z-+(2k+l)1c,
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593. Ilycts @*"* =z, Torga NannO€ HEPaBEHCTBO TAKOBO:

’ 2
“+“Hf—1+a)

1 1 2—2z(1+a)
—a—z-__—l'>—l_z, HAH (a—z-:_l—)(l—_z—)->o, T-. e. i > 0, uan
. a(z—1)lz— —)
al
2 1
Pazbepem caywan 0 <a <<l m a>1 B oTReNBHOCTH.
1) 0 <<a < 1. B atom cayuae acuo, yro 1 < i j—a <%, a IOTOMY HePaBeHCT-
2 1 ' sin x 2
BO (1) BHIIONHACTCA npu1<z<|+a HAH TpH z>7, T.e l<a <1+a

1 -
nm 0¥~ =4 1, Bropoe HepaBeHCTBO He BbIOJHAETCA HH NPH KaKoM

X, TaKk Kak |sinx|=<1, a m3 3TOro HepaBeHCTBAa ciemyeT, uTO SiMX << — .
liockoabky MBI paccMatpuBaem ciiyvat 0 <a <1, To W3 mnepsoro (4Bofnoro)

HepaBenCTBa CIEAyer, yro log, <simx <0. Takum o6pa3om, HMeem

I4a
2kn 4 arcsin loga1 _?_ Z< < 2hkw, 2k 4~ < Xy < 2km 4 7 — arcsin log, 1-_-2F—a .
1 2
2) a> 1. B stom cayuae —a—< l_—}:_a<l' a MOTOMY H3 ‘(1) crepyert, 4ro

-—1-<z<
a

1 2
Wi 2> 1, chenoBarenbHo, —a—<a““‘x<l_+_a nan @S |

2
14a

1. e.—l=loga%<sinx<\ogal—%<0 uim  sinx>0. Wray,

2kn — n — arcsin log, i j_ 7 <% << 2kw 4~ arcsin logal—_—T_—a ,

Kpose Xz =-— % 4 2kn,
2kn < x4 <2kn+ =
594, lepennmenm AaHHNOe HePAaBEHCTBO B CleAyOuleM BHAE:
4sln21:x+3_41—sin~"-=:x$8. ()

2
[lan yno6cTBa BBemeM oGosnauenne 45" ™F =2 0. Torma Hcpasencrso (1)
4
npumer Bl 243 - ?g& Ho tak xak 2> 0, 10 umeem 2°® — 82120,

[10CcKONbKY KOPHAMH KeBON 4aCTH 9TOr0 MEepaBeHCTBAa Ciywar uicia 2 ¥ 6, To
pelleHMAMA ABAAIOTCA BCE YMCIA M3 NPOMEXYTKA 2=52<<6, T. e. (B cuay Hamero

o6oanavennn) 2<< 458%™ < 6. Tak kak O<<sin®mx=<1, T0 NMpaBoe HepaBeHcTBO
BHIIOAHAETCA NPH NOGbX AeMcTBHTeNbHBIX X. OCraeTca pemHrs neBoe Hepa-
1

7 3
BeHcTBO, KoTopoe mepemumeM Tak: 42 < 4%'%° ™, Tak Kak nokasarensHas dymk-
UHA C OCHOBaHHEM, GONbIINM eIMHUWEL BO3pacrapoulag, To

1 1 —cos 2nx
—s——f——’

3 T, € cos2nx =<0,

1 L
?s sin® nx, wuau



OTKYAA C1E1YyeT, 4TO -;:—+2k7:<21:x<§2£+2k7:, T e
1 3
THesx< g4k, me k=0, 21, £2,..

. T ,
595. Tak kak arccosx=7—arcsm X, TO pemaeMoe HEPABEHCTBO MNepe-
MUIeTCa B ClefylomeM Buie:

. n . ; T
arcsin x>+ — arcsin x, wam arcsinx > -,

2
OTKYAa CIERYET, YT0 x> sm—- V . Ho tak Kak |x|=C1, TO OKOHuaTenbHO

HMeem % <x<l

596. Tak xak sin (— —g—) = —-%, TO
e g
M TaK KaK |sina|<< 1, To TomxHO 6biTh
—1<x2—%-——3-<1. 2
W3 cootsomenu#t (1) u (2) creayer, uro
—1<x’—%——2—<—%. 3"

Jlesoe HepaBeHCTBO (3) mepeNuueIca B Bile 24 — x — 1 =0, omno sunoaua-
erca npu Xx==1 uan opn x << — s
[IpaBoe mepaBencTso (3) mepemumem Tak: 2x® — x —2 <0, sTo Hepameu-

CTBO CIIPaBEUIHBO IIPH
1 Y17 17
) H<x <l+l/ .

Taknu o6pasoM, 3alaya CBejacb K pellleBHIO ABYX CHCTeM:

1-V17<x<1+1/17 1—1/‘1"7<x<1+1/ﬁ

4 4 1y 4 i
x=1 __l_
r< -,

1$x<ll4__ y 17

Ma nepmoft cHcTeMbl Haxoanm
1_4V17<x$—— 1

, a4 H3 BTOpOM TmOnNyuyaem

597, Jannyio cu2c1emy MOXHO Tepenucarth Tak:

(@—T)x>2a—~3,

{ @+4Hx>4ai-1.
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Ecan a= 1, 1o cucrema npuuumaer sux 0> —1, 5Sx>5, orkyma x> 1.
Ecau a=—4, 10 x <11/5. B nanpneitmem G6yllem cumTaTh, yro a =% I,
azt—4
EBcau a> 1, T0 nMeem
2a -3

a—1"

da 41
af-4"°

x>

x>
PaccMOTpHM Pa3HOCTh
4a+1 2a-3 2e°—8a4-11
at+d ae—1 (at+4@@—1)"

Tak KaK KOpPHM YHCAHTedd KOMNJEKCHblie, TO OH NOROXHTElNeH MpH MOGOM 3Ha-
YEeHHH a. J3HaMeHaTeNdb TaKXe MNONOWMTeNeH, NOCKOAbKY a> 1. Urak, ecin

a>|’ T0 x>.4a_—t._l.'
. a4
2a -3
Ecau a < — 4, To monyuaem x < py Haxkonen, ecit —4 <a << 1, 1o
4da 41 2a — 3
uMeeM 2 4<X<'a—__—1'.

598. M3 Broporo HepaBesCTBa CHCTEMH CAexyer, 4To 4x* — 12x 4 919, nau
X (x—3)=<<0, otkyna (yunrnBag, uro x7# 0) moayuvaeMm 0 <x=<<3. YuurthBas
nociclnee HepaBeHCTBO, TPETbe HEPABEHCTBO JAMHON CHCTEMBI MOXHO JIepenucarth
Tak: x> l. [Tosromy B mepsom HepaBeHcTBe cHcreMm 3x — 1> 0, a noromy u

3x—1
x—2>0,1 e. x>2. Kpome roro, ¥3s nepeoro HepaseHCTBa uMeeM——p- > 4,

T. ¢.3x -1 >4x—8, T> x.
Oms, 2 <x<3.

§ 12. KomnaekcHble wHcaa

599, lNycts 2=x-}1y. Torna nanHoe ypaBHeHue IepeNmHLIETCS B CJeqyio-
mem sune: x4 (149) 1= {(x+2) 4yl |, wan x4 (1 +9)' = (x+ 2 7,
x4l 42y =x*+4x 44492 1. e, 2y=4x+3.

Oms. llpaMan y = 2x - o

600. Yucno |z241|={z— (—1{)| paBHO paccTOAHHIO Mekay HCKOMOH Tou-
Ko#t z ¥ Toukolt (— ). CoriacHo YcCHOBMIO 9TO PacCTOfAHME ue MeHblue 3 M He
Goxpme 5. [losromy aananHoMy ycnoeuio 3=<|2z--1|<<5 yHOBIETBOPAIOT BCE
T€ H TOJBKO T€ TOYKH, KOTOpbie JNeXaT BHYTPH KOJAbna, OTPAaHUYEHHOTO KOHIEHT-

MYECKMMH OKDYXHOCTAMH C 1eHTpoM B Touke (0 — 1) u pammycamn Ry =3 u
y?s=5, "8"%“ B 9TO MHOXECTBO BXOJAT M BCE TOYKM 0OeUX OKpyuxHocreft.

601. Uncao |z — 3| paBHO pacCTOAHMIO MEXZIY HCKOMON TOukO# M TouxoH,
usobpaxammelt uucmo 3. U3 ycnoBus BHRHO, YTO 3TO paccTOsiHHE paBHO S.
ITosToMy 3agaBHOMY YCNOBHIO |z — 3] =05 ynOBJETBOPAIOT BCE T€ U TOABLKO Te
TOUYKH, KOTOpbIe 1eXaT Ha OKPYWHOCTH pamuyca S C uenrpoMm 8 touke (3; 0).

602. Toukm, ynosierpopsiomye YCAOBHIO Yz|=2, 1eXaT HAa OKPYKHOCTH
pammyca 2 ¢ ueHTPoOM B Hayanze KoopauHaT. TouKu, Adst KOTOPBIX | z| > 2, Aexar
BHE 3TON OKPYXHOCTH; TOYKH, MAA KOTOPMX |z |<<S5, mexar BHYTPH OKDYXHO-
CTH pagHyca O C HeHTPOM B Havale KoopauHar. [Tosatomy ycnosuio 2sfz| <5
YROBAETBOPAIOT BCE T€ M TONLKO T TOYKH, KOTOpble pacCloNOXEeHH BHYTpH
KONbla, OrpaHHYEHHOr0 KOHUEHTPHIECKHMH OKDYXHOCTAMH C LEHTPOM B Hauare
Koopauual H pagrycaMd R, =2 n Ry =5, NIpHYeM MHOXeCTBO STHX TOYEK CO=
}x?epmm BCe TOYKH OKPYWHOCTH R;=2, HO He COACPKHT TOYEK OKDYKHOCTH

s =05
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603. Ecnu z==x + yi, 10 Im (2) =y, a nosromy, cornacuo YCIOBUIO,
y=<3

Bee uCKkoMbie TOYkM pacnoxoweHnbt B Hmkuefl IONYMIOCKOCTH, OTpaHWYEHHOH
npAMofi, NepnesanukyasapHolt Kk MEUMOR ocu W npoxonsaweh wepes touky (0; 3),
u Ha caMolt 9Toit mpamofi. Jlio6as TOuka 8TOM MIOCKOCTH, BKMOYAR TOYKH YKa-
3anHOfl mpamol, n306pa>5<aer KOMMIEKCHOE UYUCRO 2, mig KoTtoporo Im (2) << 3.

604, Ecau 2= x 4 9, 10 Re (z) = x, a nosTomy, corxacso ycaosumo, X = 2.
Bce unckoMbe TOUKM HaxomaTca B MPaBoN NONYIIOCKOCTH, OTPaHHYeHHOH NpA-
MOH, nepleHiMKymapuoHl Kk peficTBuTexbMOfi OCH M mpoxogsuielt yepes TOYKY
(2 0), 1 Ba caMofl sto#i npsavoit. Jlio6as ToyKa 3TOH MOJYRAOCKOCTH, BKAIOYAs
TOYKH YKa3aHHOH NpAMOH, u306paxxaer KOMIEKCHOE YuCAO 2, ;IS KOTOPOro
Re (2) = 2. .

605, Wasectno, uTo |2z — 2, | — paccTosHHe MeWAy TouKaMu z u z,.

a) Tak xak [z—2z,|<CR, TO BCe TOYKH 2 DACNOJONKCHM BHYTPH KpYyra pa-
muyca R € yeHTpoM B Touke 2, 06patHo, mobas Touka 2z, Aexamas BHYTDPH
9TOr0 KpYra, YIOBIETBOPSET YCHOBUIO |2 — z,| << R. ToukHM OKPYXHOCTH STOIO
KPYra yCnoBuio |2z —z,|<< R He yI0BIeTBOPAIOT.

6) Tlo awasoruw noayuum, YTO BCe TOUKH 2, PACMONOXeHHhe BHe KPyra
pamuyca R ¢ ueHTPOM B TOYKe Z;, H TOJbKO 3TH TOYKH YXOBIETBODSAIOT YCAOBHIO
IZ -2 I >R

B) YCIO0BUIO | 2 — 2, | = R yIOBNETBOPSIOT BCe TOYKM OKPYXHOCTH pajguyca R
C 1 eHTPOM B TOYKE 2, W TOJBKO 3TH TOYKH.

. Monyns iz—zlj eCTb DacCTOsHHE OT TOWeK z JO (uKcupoBaHHOK
TOUKH 2;; MOAYNb |Z— 23| eCTb pacCTosiHue OT TOYeK 2 A0 (uKCHpOBaHUOH
Toukn 25 Ilo ycnoswio atu paccrossus odunaxosb. T103TOMy Bce MHOMECTBO
TOYeK 2z eCTb IpAMas, NepNeHIWKYAAPUad K OTPe3Ky, COeAMHAOUeMy TOYKH 2,
M 25, H NPOXOAAmAR YePe3 CepemuHy
3TOr0 OTpe3ka. M, 7

607. Na ycrosua BHAHO, YTO HCKO-
MOe MHOXEeCTBO COCTOMT U3 BCeX Ta=
KHX TOYeK, CyMMa paccrosnull xaxmoft
U3 KOTOPbIX OT &BYX To¥ek A (—2; 0) M
u B (2, 0) pasna 5. Bce takue TOUKM 4
obpasyor snaunc (auuuld) ¢ Qoky-
camy A u B u OGoabluoll ocbio, pas-
HOH 5.

608, Paccmorpum ypaBHeHHe
|z2—2|—]}242|=3. Dromy ypasue-
HUIO YAOBIETBODPAIOT BCE TOYKH NeBOH
BeTBY FunepGoakt (puc. 4) ¢ okycamu
2=x2 (touku F; n F,) u nedcrau- Puc. 4.

TeaAbHO oOcChlo, paBHOH# 3. B momynao-
CKOCTH, pacnonoxeHHoll cnpaBa OoT MHUMOH ocH, |z—-2|—ljlz+2|<0, a no-
9TOMY BCe HCKOMLle TOYKHM 2 Jexar clesa OT MHuMoit ocu. Ilycte M, — Touka,
Nexamas Bo BHellHeHl 061acTy BeTBHW runepGoibl, DacnoNOXKeHHOH B moAynJIo-
ckocTH creBa oT MHuMoH ocu. [Toctpoum orpeskn M F;, u M;F; nycts
M — touka nepecevenusn M F, ¢ runep6oaoit. M3 puc. 4 nonyunm

M Fy — M Fy <(MiM + MF;) — (M\M + MFy),
T. € .

M Fy — MyFy, <MFy — MF, =3,

uns MFy — My F, <<3. Tlyctb My-— rouka, Jexaumas BO BHYTpenne#i o6aactu
nesoft BeTBH rumtep6oant. IMoctpoum orpesku MyF; u MyF,; K — touka nepece-
yenud MyFy ¢ nepofi serBbio runepboaw. M3 pucyska ycmarpuBaem, uto

MgFy — MyF, > (MK 4 KFy) — (MyK + KF,) = KFy — KF; =3,

T. e MoFy — MygF, > 3. Touxa My — onna U3 HCKOMHIX TOYeK.
Oms. BuyrtpeHnss oGnactb nesofl BeTBM runep6oist ¢ GoKkycaMu B TOUKax
2= 2 B JefACTBUTEIbHON} OCbi0 3.
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609. 1) Re 2=Re (x 4 yI) = x 1109TOMY, COracHo YCIOBUIO,
x=C. ¢)]

Ycaoswio (1) yHAOBAETBOPAIOT BCE Teé W TOAbKO Te TOWKH IIOCKOCTH, KOTOphe
pacnonoxenn Ha npaMo#t x=C H cnpaBa or 3Tof npAMol.
2) Im z=Im (x 4 yi) = ¥, no3aToMy, COrnacHo ycIOBHIO,

y<<C. 2)

Ycnosuio (2) ymoBaeTBOPSIOT BCE Te M TONBKO TE TOYKIE IIOCKOCTH, KOTOpble
pacronoxent Hmxe npamofl y ==_C.
QOma. 1) lpamaa x=C 4 HONYMIOCKOCTb, pACcnoONOWeHHaR CfipaBa OT ITON
npamofl. 2) TMoaynaockocrb, pacnoaoxkennas uxe npasmoit y=C.
10 Tax Kak z=x-4yi, T10 iz=—y-xi. [llosTomy Re (iz)=
= Re (—y - xi) =—y. Cornacio ycnosuio umeem 0 <<—y <1, uan

—-l<y<O. (1)

Ycnosuio (1) yioBreTBOpAIOT BCe TE I TOALKO Te TOUKH, KOTOpbIE nexkaTr B 110-
noce, OrpaHKueHHON nmpunbiMH y=—1 u y=0. Touky, mexamue Ha STHX NHpi-
MbX, ycaosuio (1) He YROBAETBOPRIOT.

Omsg. llonoca — 1 <y <O.

611. 1) Us ycaosus ciegyer, uto BexTOp TOUKA 2 00pasyeT C NOJOXUTelb-
Hoft vuacrtbio JeficTBUTeNbHOM oCH yrol o, YAOBAETBOPAIIUNA HEPaBeHCTBY
a<<o<<B, rie o =arg 2 [losTomy BCe TOUKH 2 06pa3yiOT BHYTPEHHIOW 064aCTb
yraa ¢ BepUMHOM B Havyale KOODAWHAT H CIOPOHAMH, COCTABIHAIOMIMMH C 1010-
WUTeAbNOM yacTbio meitcTBUTEenbHON ocu Yraw o W B. Ecan « B B umernT onuua-
KOBHIE 3HaKH, TO HM ONHa W3 yacTelt AeficTBMTelbHOH OCH he pacmonoXeua BHy-
Tpu 31010 yraa; ecau xe ¢ <0, B > 0, To MOAOKUTCIALHAR YaCTh AEHCTBUTENbHON
OCH pacrnooxena BUYTPH VKa3aHHOrO yria.

2) Ecan npuuATb TOYKY 2, 32 Hayano HOBOH CHCTeMbl KOODAMHAT, COXDAHWB
npexHHe HANpaBncHUA O0GeMX ocel, TO z=2'-} 2, rjae 2' — YUCHO B HOBOH CH-
CTeMe KOOPIHMHAT, COOTBETCTBYIOIEE WHCHY 2 B Haua’ibHON CHCTEME KOODIMUHAT.
[Tostomy 2’ =2 — 2, W, cornacto ycaoBHo, a << arg 2’ << f. Ha ocnopanuu peayab-
T4Ta pellieHMs 3afay# 1) HAXOAMM, YTO BCE TOYKH Z DACHOZOXeHn BHYTDpH yraa
C BepUINHON 2, U CTOPOHAMH, 06pa3yOMUMHE C NONOKUTENbHON YacThiO nefCTBHU-
TeapHolt ock (HosoH) yrau a d §. [lonoxenue wacTeii TOii OCH aHAaNOrWYHO MO~

’ NOMCHHIO uacTedl AeHACTBHTeNbHOH OCH B
aagaye !).

612. HUveem 2z=x4yl, |z!=

=}V x*4-3°, Rez=x. [losTOMy ¥ x* - y'=
=x -1, umm x® 4yt =ux+2x +T, HaY

=241 (1)
Pasencrso (1) — ypasHenne napaGoam c
BepUIHHON 2==— 5 H OCbIW, COCTaBIs-

owelt yacTb AeflcTBUTENLHOM OCH chipasa
OT BepUIMHLL
613. Umeem z=x-+y!, Rez=y,
Imz=y; nosToMy, coriacHo ycJIOBHIO,
x+y<<l, umn y <1 — x. Bce ucxoMure
TOYKH COCTaBIAIOT MHOXECTBO BCEX TOUGK
Pue. 5. NOAYMIOCKOCTH, OrpaHuueHHOH npaMoH
y=1—x u colepxatlefl Ha%ano xoop-
mudat. Touku 9Tol npaMoil K MCKOMOMY MHOMECTBY TOYeK HE OTHOCATCH.
Ha puc. 5 ykasaHnas [OJAyNniOCKOCTL 3aUITPUXOBaHA,
614, M3 ycnoBus caenyer, 4TO
Z -2y — k,
z2—2%
rae k- pefiCTBUTENbHOE YUCAO H 27~ Zg
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Eeau k=0, 10 2=2,, .

Ecau we k70, 10 2 — 2z, ==k (2 — 2,). Cunran nocrenHee paeeHcTso pameH-
C¢TBOM BEKTOPOB, MPHXOMMM K BHIBORY, YTO BEKTOPH (2 — 2{) 1 (2 — 2,) nexar
Ha omuofi MpAMOH; MOITOMY TOUKH 2, 2y, 2y NeXAT Ha OXHON MPAMOH. Yuurnsas,
yTO 237~ 25, HAXONUM, YTO MHOXECTBOM BCEX TOYeK Z COYXHT NPAMan, MpPOXomA-
was yepe3 TOYKH 2y W 2, U3 KOTODOH HCKAIOYeHa TOUKA Z,.

615. Teproe pemeHue. Ilycth 2= x-tyi, 2, = x; 4y, 23 =X, + y.l.
Toraa
2~z (x—x)+(v—y)i —

2 — 2 (x—x5)+(y—ys) 1
_(x=x) (X=X (¥ —31) (¥ — ¥3) + (X — x3) (y—=Y1) —(x— %) (y—Y-) i
(X — x2)* + (y — ¥:)° (X —x) + (v —33)°

13 ycioBus crepyer, 4T0 232y ¥
(x—x) (X — %) + (¥ —y) (¥ —9:) =0,

Z:: X — (X Xo) X XiKs + 9 — (D1 +32) Y+ 99 =0,
S S i e i B e R
U (e g IR g,

rae d — paccTOAHUWe MeXAY TOYKAMHM 2, M 2z, Ilycrs 1_2*_—":—”=a, y—‘;t-'&"=b;
TOrDA TOYKA Z,= a -} bi — cepefHHa OTPe3ka, COCIMHALMCIO TOUKH 2; U Z.
Ypaguenue (1) MoxHO 3anucars Tak: (x — @) 4 (¥ — b)® = (d[2)® — ypasHcHue
OKPYXHOCTH C LEHTPOM 2zy=a -0l u pamuycom df2. Yuurmsas, uto 242,
101y 4HM HCKOMOE MHOXECTBO TOYEK Z — OKPYHHOCTh, IMAMETPOM KOTOPOft CAYKHT
OTPE30K, COCAMHAIOIME TOUKH 2; K 25 TOUKA 2, U3 9TOH OKPYXKHOCTH MCKIIOYeHa.

zl : :
7= ki, 1. e. 2— 2, = ki (z — 2;), npuuem
2

2 —
Bropoe pemenmne, [TycTs P

2 2. 3naunt, arg(z —z;) = arg (z—z,)j_-; (rax Kax arg ki=_—|_—%), T. e

BeKTOp 2 — 2; NepNeHHKYNApeH K BeKTOpPY 2-—2, CuenoBareabHO, HCKoMoe
MHOXECTBO TOYeK 2— OKPYXKHOCTb, AMAMETPOM KOTOPOH CHYXMT OTpe3oK, coe-
ONHAIUKA TOUKH 2; M 25 TOYKA 2, M3 9TOoH oxpyxHocTn Hckmouena. (Touxa
Z==2; He HCKNOYaeTCR, TaK KaK COOTBETCTBYeT 3HayeHuio k=0

616. Ilyctb 2=wx 4 yi. Torna maunoe HepaBcHCTBO NepenuueTcs B Caely-
joleM BHIE:

[(x—1) 4 3i|> | x4+ (—1)i], wnm (x—1) 432 > x4 (y— 1y,
OTKYZAa NoayyaeM y > x.
. Oms. Bce TOYKM NIOCKOCTH, PACHONOXKCHHbie Bbillle GHCCeKTPHUCH NEPBOro

1 TpeThero KOOPAWHATHLIX YIIOB. -

2P —|z 1
617: Vineem o<J—'Iz—I'_F'2—‘*‘—<3. Tak kak [z|42>0, 10

O<|z|P—|2|4+1<3|2|46.

Hepagencrso | 2|2 —)| 2| 41> 0 Bunoanaerca nipu BCex | 2]

Hepasenctso |2[*—[2| 41 < 3|z| -6 paBHocuabHo Hepasencra{_”z [
—4|2|—5 <0, orxyna, yunthiBas, uro | 2| =0, umeem 0=<<| 2| < 5. Tlosatomy
BCe TOYKH, H300pawaiome KOMOJAeKCHBle YUCAA 2, YAOBNETEODPAIILHE YCIOBHIO

zP—|z 1
tog, A2 =Lzl +1 o
5 24]2]
pacnonoxensl BHYTPH OKPYWHOCTH paxuyca 5 € jeHTPoOM B Havalze KOOPIuuar;
TOYKW 9TOH OKPYXHOCTH HE BXOZAT B YKA3aHHOE MHOXeCTBO.

Ome. Bce Te u TOAbKO Te TOYKH, KOTopbie JexaT BHYTPH OKPYXHOCTH (HO

He Ha caMmMoft OKDYHHOCTH) pamuyca 5 ¢ LEHTPOM B Havale KOOpAMHAT.
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618. Vmeen z=x -+ ¥,

Ao\ _x—yl 1 x
2T EA B T TR
TMostoMy, cornacHo ycnoBHIO,
X
pEral
1) Ecmm ¢5£0, T0 x2+y2=%‘-, nay
Ay et
*-5) + T 4e2 M

Paeencreo (1) — ypasHenne cemelcTBa OKpYIKHOCTeHi € LEHTPaMH (2ic' 0)

1
U paguycaMH, DpaBHLIMK 2—0-, rxe ¢ — napameTrp. Bce atu OKPYXHOCTH KacamoTcsa
MHUMOH OCH B Hawane KOOpPJAWHAT.

2) Ecau xe ¢=0, 10 43 paBeHcTsa =¢ cregyer, 410 x=0, T. €,

X
x% 4y
MCKOMBIe TOUYKHM NeXaT Ha MHHMol ocu.
YuureBass, yto z=£~0, moayuuM OTBeT: HCKOMOE MHOXeCTBO eCTb CeMeif-
CTBO BCEX OKPYMXHOCTEH, KacaloMWXCA MHUMOMK OCH B Hauaje KOOPAMHAT, H caMa
MHHMas OCb;, HAYanO0 KOOPAMHAT W3 STOTO MHOXECTBA MCKAIOYAaeTCH:
619, Ectu z2=x4- yi, TO
1 _ x—yl 1

T E AT Mo =— _2_y__;
PR R PR
IOSTOMY, COMIACHO YCIOBHIO,

—ﬁ;i:ﬁ (l)

2
1) Ecan ¢5£0, 10 x2+y’=—%-, Hau x2+(y+2ic) =alc5 — YpaBHeHue

1
ceMeficTBa OKpDYXHOCTeH C UEHTPaMM (0; —55) H paluycamu, PaBHHME 5,

rxe c¢—mnapaMerp. Bce 9TH OKpyXHOCTH KacaiTCA AeHCTBHTENLHOH OcH B Ha-
yane KOODAHMHAT.

2) Ecau xe ¢c=0, To u3 pasgucrsa (1) cunenyer, 9to y==0, T. €& HCKOMHe
TOYKH JNexarT Ha AeHCTBUTENbHOH oCH.

Yyursipan, yTo 240, NOAYyYHM OTBET: NCKOMOE MHOXECTBO €CTh CeMelicTBO
BCEX OKpyxHoOcTell, Kacalommuxca HReHACTBUTeNbHOH OCH B Havane KOOPIAWHAT,
¥ caMa HeliCTBMTeNbHAA OCb; HAayan0 KOOPAMHAT M3 STOrO MHOMXECTBA MCKIIO-
yaercs,

620. ViMeem 2= x -+ yi, TOrna 22 = x® — y? 4 2xyl, Re 22 = x? — y% nosromy,

COTNACHO YCIOBHIO,
X yi=0,

1) Eciu ¢5£0, 10 x%— y?==c— ypaBHenue ceMe{icTRa DaBHOCTOPOHHHX
runep6oa, ITpu ¢ > 0 kanoHWueCKOe YpaBHeHue ceMefiCTBa Gymer
—ﬁ—-—-——y;— =1
Ve Vo o
npu ¢ <<0 kanoHHYecKoe ypaBHenue cemeficrea Gyner

» o x
V=e) ¥—=o)

=1
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2) Ecam ¢=0, T0 x2—32=0, Uau y = * x — ypaBHeHHe
Omas. 1) Ilpu ¢ % 0 uckoMoe MHOWKECTBO —cemeﬂcrar()) mnep6oﬁa,¥§j§,gm_mé'
2) l'lém ¢ =0 ucKOMoe MHOXEeCTBO COCTOMT U3 ABYX NpPAMbIX: Y=xHu y=:x.
21, Wmeem z==x | yi, Torna 2*=x?—y? 4 2xyl, Im 2% = 2xy; osromy,
COrAaCHO YCIOBHIO, !

2xy=e¢.
1) Ecan e¢5£0, 10

— ypaBHeHHe CeMeHCTBAa PaBHOCTOPOHHMX runepGonm.

) Eciu ¢ =0, T0 u3 ypasuenns 2xy=c caelyer:

a) x=0— ypaBHeHMe MHMMON OCH;

6) y=0— ypaBHenue NEHCTBHTENbHON OCH.

¢

Ome. Ilpu ¢ 0 HckOMOoe MHOMXECTBO— CeMefiCTBO runepGon y=g_; npu
¢="0 HCcKOMOe MHOXECTBO — HNefiCTBUTeIbHAS U MHHMAA OCH.

622, Tlycrp Touxka z aexut Ha ayre PLQ (puc. 6, @), moxaxeM, 4T0 COOT-

z—a

BeTCTBYIOI[aA el TOuka z’=z 5

HHA BCKTOPa 2’ Hamo 3HaTb AAWHY STOro BeKTopa ([2'|) M yron HaknoHa K

newut Ha ayve P'L’ (puc. 6, 6). laa nocrpoe-

Al

Puc. 6.

nonoxuTenbHolt YacTu AefcTuTedbHOl ocu (arg 2’). Yucna (z2—a) u (2— b)
n3o6paxam1ca BekTopamu PR n QR, mosrtomy

| 2 =i—;§%—}, a argz’'= £ SPR,

rie PS— BexTop, paBHmi BekTopy QR (apryMeHr vacrHoro paseH pPa3HOCTH
APryMeHTOB JenMMoro H neautens, Z SPR=—=arg(z2—a)—arg(z—1>0)). Ho
L SPR= L QRP, £ QRP = £ NPT (uaMepsi0TCcR NONOBHHOW ayru QMP;
PT —xacareabnan). CnenosarenbHo, arg 2 = £ SPR= L QRP= L NPT =q.
Wrax, npu n060M nonoxeHun TOuek 2 Ha myre PL(Q COOTBeTCTBy©IUe TOYKH 2
MMEIT OXMH ¥ TOT e apryMeHT ¢, a NOSTOMYy BCE 3TH TOYKHM JeXar Ha myye
P'L’' (puc. 6, 6).

Buisox ocraercs B cude u Torpa, korja PLQ e nyra OKPYXHOCTH, a Ips-
MoXuneftnpift otpesok PQ. Torna ¢ = 180" m nyu P'L’ coBnajaer ¢ OTpullaTelb-
HOft YacTbio mefiCTBATENbHOM ocu (puc. 7, @, 6).

W3 pucynska BugHo, uTO ecan 2 nexut Ha orpeske PQ, TO BeKTOphl, u306pa-
Xapmue 4wdcia (z—a) B (2— b), ¥WMeT NPOTHBONOIOXHEIE HAaNpaBAEHHS;

2 —
MI0STOMY 4YacTHoe z’=z ecTh JNelcTBUTeNbHOE OTPHIATENBHOE YHCIO, T. €.

a
—b
2' NeXuT Ha oTpHIlaTenbHOH yaCTH JeHCTBHUTeAbHOH OCH.
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2—

a ’
Ecan 2' = f(2) |B maHHo#l 3agaue f(z)=—), TO TOYKAa 2’ HasnBaercs

z—1b

ofipa3om (omoGpaxceruem) TOUKY 2.
B ganwofi 3agmave ofpasamu Touex z xyru PLQ cmyxar ToukH nyya P'L'.
HAononuenne Joxaxem, uro no6as Touka anyua P’'L' ects o6pa3 onuoft
M TONbKO OJHON Toukm ayrH PLQ.

z—a
Touka P' ectv o6pa3 Toukn P, Tak Kak z’=z b ofpamaeTcas B Hyab

npu 2= a.

[Tvere 2 —nponssoasras Touka ayya P'L’, oTauynas or roukw P' (T. e.
2’7 0). BuaHo, uto 2 He MOWET ObITo JACHCTENTENABHLIM NONOXUTENLHHM

Puc. 7. Puc. 8.

CHCAOM, TAK KaKk Ayy P’L’' He COBIIafaeT ¢ NOAOKHTEILHOW YacTbl0 neHcTBUTENR-

Hoi! ocu (puc. 6 ¥ 7)

z—a
Pemas ypasHnenne z'=z 5 OTHOCHTEILHO 2, NOAYYUM
,_2Zb—a
&= 7"
zZ—1

Wrak, Ana xaxaol Touxky ayya P'L’ cymeCTBYeT OIHO M TOXBKO ONHO 3HauC-

z_
Hile 2 Takoe, 410 2’ = P

QOcraercs A0Ka3aTh, uTO TOYKA Z JNEWKHUT HA Jyre

PLQ (u1a ua otpeske PQ, ecanm ¢ = 180°). Touka z He MO¥eT pexarTe HAa ToOil

Puc. 9.

JyacTH npamoii P(Q, xoTopasd He COZEPHUT HHM ORHOM
TOYKH oTpe3ka PQ, Tak Kak B IPOTHBHOM Ciyuae yucia
(2—a) v (2—b) umeny Obl OJHHAKOBbLIE APryMEHTH H

z2—a
—b
¥e 2 He NeXMT Ha ykasawwofl yacTu npaMoit PQ (sne
orpeska P{), To MOXHO LQPOBECTH JAYry OKPYXHOCTH
yepes Toukd P, Q u z (ecan 2 meXUT uHa otpeske PQ,
TO BMEeCTO IYrH cliexyeT B3ATb 9TOT oTpe3ok). flycTs
sto GymeT nyra PL,Q (puc. 8). IlonoxnM, uto nyra
PL,Q ortanuna ot gyrH PL(Q); TOTa KacaTelbHbie K Y-
ram PL,Q v PLQ B touke P oGpasywr ¢ wHa-
npasaequeM baN yrael ¢ B @, NpHYEM ¢y F .

a N

6o110 Gbl MONOKMTENRbHBIM uucioM. Ecnu

2=

z__
[TosToMy 3Hauesne z’=z_b INA TOYKHW 2, nexamell Ha ayre PL,Q, RonxHo

uso6paxarthcs ToukoH nyya P’L;, HAaxKJIOHEHHOTO K NMONOKUTENbHOH YaCTH ZHefi-
CTBHTENbHOM OCH NOX YraoM ¢, @ MO3TOMY He coBnagaiomero ¢ P'L' (puc. 9).
TakuM o6pasoM, NOAYUHMNOCh TNPOTHBOPEYHE: TOYKA 2', OTAHYHAA OT TOUKH P,
HOMKHE HaXORUThCA H Ha nyve-P’L' m na ayue P'Ly, [lostomy Kakpas Touka 2,
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‘nexamas Ha ayuve P'L’, apasercs 06pa3oM eRuWHCTBeHHOH TOYKM 2, nexawel Ha
ayre PLQ (8 vacrnoctd, ua orpeske PQ), rae

z—a
z—b

2=

623, Ilyctb nmauubie TOUKH 2y, 23, 23 24 Jexar Ha ojgHO#t oxpy)x;lacm
(puc. 10) (uma Ba omwoi npsmoft). Ecnu

21— 2 2 2923

2=

2 — 2’ 2g — 24

10, COLNACHO Delllenuio 3afauu 622, TOUKM 2’ M 2" NeXAT Ha OZHOM Nyde, BBIXO-
JAMleM M3 Hayaza KOOPAMHAT H 06pasyoi(cM € MOXOKHTENLHON MOAYOCHIO

d
g z’
. P o= 0°
M
8
Puc. 10.

yroa ¢ (Bpu pacronOXeHWH TOueK, ykasamsoM na puc. 10, o). Toraa ornomenne
2':2" eCTb HeKOTOpoe NEHCTRUTENbHOE MOJOXHUTENbHOE YHCHO.

. Ecuau xe TOukM pacrmonoxend, KaK ykasaHo Ha puc. 10, 6), T0 £ nexur Ha
ayye OL', a 2"—Ha ayye P'M'. 3tu nyym — yacTu ORHOH npaMOo#; MO3TOMY
OTHOUIeHKe 2': 2" eCTb HeACTBUTeNbHOE OTpULATeNbHOE YHCIIO.

Takum 06pasoM, ecaum TOUKH 2y, 25 23, 25 NeWAT Ha OXHOM OKpPYXHOCTH

(viy Ha OLHOA NpPAMOM), To OTHOILEHMUE

22" =

n__R1——23 23 —2 (l)
2 —2z 73—

eCcTh AeACTBHTENbHOE YHCHO.
z’
MosTomy yciosue (1) (qu‘bmau, uro lm?=0> 6yneT HeOGXOAUMBIM

yclloBreM PacNONOXEHUS YeTHPEX PA3NUYHLIX TOYEK Ha OJHON OKPYXHOCTH (Hiu HA
oxnoft npamoft). Ho sto ycnosue (1) ABisiercs ¥ MOCTATOYHHLIM, STO (HAa OCHO-
BaHuH JonoaneHMs K 3agaye 622) cmegyer u3s toro (axra, uro npu ycrosuu (1)
TOYKH 2’ ¥ 2" Jexar HA OXHOH NPAMOH, a NOITOMY AYr¥ OKpPYXHOCTefi, Mpoxo-
JAMHUX yepes TPOHKH TOYEK (2y, 23, 24) U (29, 23, 24) C KOHUAMH B TOYKAX 24
M 24, NOMKHH COBNajaTh, eCay 2':2"” >0, uan GuiTh YACTAMH OXHOH OKPYKHO-
crH, ecmm 22" <O,
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21 —23 22

2 —2y  2y—2,

(Y caosre Heofxommmoe u HOCTAaTOYHOC.)
624. Tak xak z=x - Iy, TO uMeeM

2pzdl=(xty)+ (49 +l=xt—ytxt 14 @+ Dyl ()

[Mockoubky 2%+ 2z -1 — noaoxurensbnoe RekcTuTenbHoe wyucno, to u3 (1) cue-
AYIOT COOTHOUIEHUS

Oma. Oruourenue JOMKHO OHITb XeACTBUTENbHBIM YHCIOM.

@4 1)y=0, )
2=yl x4+1>0 3)
W3 pamencrsa (2) czaenyer, uto nan y =0, uan x =—13,

Ecain y=0, ro nepaBenctso (3) npuxumacr BuA x2 -+ x -+ 1> 0, koTopoe
BbimoaHAeTcA npu awbom aeficTBHTENbHOM X, Tak Kak x?-4- x -4 1 HMeeT MHu-

mote KopHu. Ecitw x=—"/;, TO HepasencTso (3) npunuMaer sux y? < 3/4,
3 3

Wrak, nepaBenctso 22 4z -+ 1 > 0 shinonHserca e TOrxa, korxa touka M
(c xoopruHaTamMu X ¥ ¥) ecTb wiau aw6as Touka ocu Ox (taxk kax y=0), win

1 3
moﬁan TOYKa orpeaxa, KoHI aMHu KOTOPOro ABAAKTCA TOYKH (——— ——l/—-z— ’

L1
1, V3

— 53 —2->; CaMi KOHubl OTPe3Ka He NpUHAXAEXKaT MHOxecTsy M.
625. Umcem ’

A=cos<g+lsin<p-|-l= (1 4 cosg)+ising

cose-}ising—1 —(l—cosg)}ising
2 Fsin 2 cos £
2cos22+2¢sm 5 08 =
— 92sinz 2 sin 2 cos L
2 sin 2-|-2tsm2c0s2

Tak xak ¢£km, To sin—%:;.‘.o, a 1MoTroMy umcio A MOXeM nepenucarb
B TaKOM BHIE:

cos—g—-}-isin—;— ——l(—sin—%—{-icos%)
A=ctgi. p — =ctg—;;- P 2 ictg%.
— sin 5 4108 5 -—sm—2—+lcos?

Or1cona ciepyer, 4TO Moxyah uucna A
= 2
lA]| —I clg l
Ecau ctg—;?>0, T. e. eciM 2kn <<¢<<(2k - 1)=m, rae k— moGoe lenoe,

10 A=ctg % [cos (— —;—) -+ isin (—— %)] . CnemosareabHo, B 9TOM clyyae
apryment umcna A .
arg A=—_2“- + 2k,

rye k— moboe nenoe Yucno,
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Ecma xe ctg % <0, 1. e. ecan (2k — 1) = << ¢ << 2k, re K — NPOMBBOAL-

Hoe ueaoe uucao, 10 A= —ctg ; (cos + 4 isin ——) CnénosarenbHo,

arg A=12t--|-2kn,

rae k— moGoe neifoe YHCAO.
626. Tlycts uucno z (puc. 11) nso6panaercs Toyxoit B; yuena —1 u 41—

roykamu A u C. BD — 6uccekrpuca yrna ABC. Bexrop AB=z-1, a Bextop

CB=z—1 Mosrtomy 9)
arg (z4-1) =8, arg(z—1)=7, otz
agVA—1=agV e+ 1) (z— )=
=—;—arg[(z+l)(z—l)]=
=—;— largz- D Fargz—1)] = _/;Aﬁg i -
= @ +rk, (1)

Puc. 1L
f1a rtpeyromburka ABC cnexyer, uro

2a=71—8, a=‘¥_2— , @ H3 Tpeyronbuuka DBC cnepyer, 4T0 ¢ =7—¢&, T. €,

r=1—13 " =5 @+ . @

Ms (1) u (2) umeem arg V2 —1=¢ |k, rae k=0 um k=1
Takum o6pa3oM, o6a 3navenus ¥ 22— 1 wuszo6pasarca TOYKaMu, JNeXamHMH
Ha npaMoff, NPOXOAAUIEH YePe3 HAyano KOOPAWHAT u o6pasywuiefi ¢ NOAYOCHIO

Ox yrant ¢ - =k, T. e npaMofi, napamaeabHo#t DB — Guccextpuce yraa ABC.
327. Tlyctb (n, m)=4d; torza n=n,d, m=m,d, rae n; ¥ m; — B3aHMHO
npocthie uncnd. Ecau 2=r (cosq - i sin ¢), TO

ﬁ=1/r [cos(;l—-]—T)+isin<%+—2%k)J,

rae k=0,1, 2, .., (n—1) n ]"/ r — aputMeTnueckufi KopeHb,
[Tostomy

(577 =7 [on (124 2B g (e 2]
(-';/'z—)”'=’-;/- - [cos(m‘? +2ﬂm, k)+i&n(ml? +2nmx k)]

Us storo paBeHcTBa cCireAyer, YTO Jnas IIOXYYeHHsy BCeX Da3NIHYHLIX 3Hayenuit

(1/'2 )m nano Gparb 3naverwsa kK or 0 jgo (n,—1), 7. e k=0, 1, 2 3,...

oe.y (03— 1) —Bcero n, 3navenuir. Jeficrutensho, nycrb k, <kg rae 0o <<
<B<n,—1; TOrma

(mlqa 4. 2nmy 2nm, kp) (r:ll,q: + 21rm1 k) 21:m1 (hy — ko)
()

unu
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noiyyeHHass Pa3HOCTh ABYX 3Hadewult aprymenra He KpaTHa 2w, Tak Kak

k o
kg — kg <1y, 2 I09TOMY MpPH BO3MOMHOM COKPAlleHNH npobn —f-n——- B 3HaMe-
1

Harene ee OCTAaHEeTCA YUCNO, B3aWMHO NPOCTOe C my.

it ,—\m
Ecau ke Baarb 3Hauenusn B> n; — 1, TO HOBHLIX 3HAUeHHUH (1/2) He Mo-

nyuuM, [Meficrsurensno, nycrs k=In; 47, rae { — mo6oe HaTypaibHOE YHCAO
u 0<<y<<n,— |; Torna

+ 2nmyl,

:p+2nm1k mlq; +2m,(m 1) = (m,<p+2nm, )

nr-—\m
T. ¢. npu R=/ny; -+ v npu R=17 NOIyualTCA OXHHAKOBHIE 3HAYEH!A (I/z) ,

W3 nokasaHdoro caegyer, 4ro (i'/z_)m HMeeT N, pa3nMYHLIX 3HayeHHH, rnpe
_n__ n

=T = mm

Hanee umeem: i'/'éﬁ KWMEET N pA3aMyYNBNX 3HaveHuH, a (i'/-z—)m uMeet

n m
—— DPA3NMYHHX 3HAYeHHUH, NOITOM MHOXecCTBa 3Hauennit LS| -4
(n. ”l) p y l/- (.‘/- )
coBnagaloT Toria W TOJALKO TOrAa, Korjxa (ﬂ, m) = l TAK KaK KaXXJ0e M3 3ITHX
MHOXECTB COCTOMT H3 SJeMCHTOB

r/-’_m [cos(m? + anm ) +1 sin ( me + anm )]

rie k=0,1, 2, 3, ..., (n — 1) TOrRa M TONLKO TOFA3, KOrma (n, m)=1l,
628, Mmeem

2zy=r (cosa--Isina), z,=r (cosf -} sin §),

zg=r (cos {4 I sin ¥);
nosTomMy

23—z =r[(cos — cos ) + 1 (sin 7 — sinp)] =

= 2r sin

B;Y (sini—é:l-—lcos-pé—'g-l)

J
a) Ecan sin 3—2_1 >0, 10

2 — 23 =2r sin f—1 [cos(—}-]—-ﬁiil_)-[-z sm<32n -|--ﬁ—_*2_‘—\‘]

2 /
p—1y
2

<0, 10

6) Ecan sin
st s T2 [on (5 ) (3 B

Ananoruyno nafizem:

a;) Ecan sin a;’ >0, 10
z.—21=2rsina_2—7 [cos(—az—ﬂ--]— aty )-]-tsm(2 + +7)],
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k 6,) Ecan sin a;Y <0, 10
. P el T a+7 . n a+7
2y — 2, =2r sin 5 [cos(—z— 5 )+ism<—2—+ 5 3]
B cayuyasx a), a;) u 0), 6

w2 () (4 )

“21 21
—2 (= B+ T 247 _‘ﬁ—-a__l_ 2
""g =z “<§+“_2")“(§+ 2 )— 7 g 8 -

B cnyuyae a),

B (F ) (5 ) 25 e

2y — 2y

B cayuae 6), a,)
z”-z’—(z, ﬂ+7) (3ﬂ+a+1

ar ~
821_

\ 2

629, Mycrs
=r (cosa - sin a), 2, = r (cosf -}- { sin f),

2,=r(cosy-}-Isiny), z,=r (cosd -J- i sin ).
Tak kak 23+ 22+ 2;,-}2,=0, 10
cos @ -}-cos B -} cos ¥y }-cos ¥ =0,
sina4-sinf+4-siny-4-sind =0, ~

PR
2 cos ;—ﬁ ﬁ+2cosY+!s cos '2—8=0.
8)]
~H‘1 a—ﬂ T el PO G S
2 sin 5 -} 2 sin 5 COs——5 =0.
1) Ecan cosu_p=0, T. & e —B=mn-2kx, TO W cOS Y‘B=0, I. e.

2 2

Yy— == - 2nm. YOenuMca B NPaBHILHOCTH 9TOro yrsepxaenusa. [Homycrum,
: y —

2

=10, YTO HEeBO3MOMHO,

ea—f
uTO MpH COS— = () 3Hayenue cos
148 148
2

IyeT, 4TO cos—2—=0 u sin

Takum 06pasos, u3 paeHCTBEa —B=n -} 2knu y— 8 ==+ 21w moxyuaew,
YUYMTbIBAR DABEHCTBO MONYNeH, YTO TOYKM 2y, 25, 24, 2Z; ABIAKICA BEPIIHHAMH
NPAMOYroMLHEKE, a B Coyyae a— 7==2mm noayuns 8 — f=2x/, T. e. TOUKH
I0NapHO COBNARAIOT.

gﬁio, 10 u cost

# 0. Torma w3 pasencrs (]) cae-

2) Ecaun cos 2

—3
5 =0, Tak Kak, JAOMYCTHB, YTO

co 7..,_ =0, nerk0 NoKaxeM (kak B 1)), UtO COS a;ﬁ =0,
[Mosromy ua (1) umeem
. e—f . e48 T—8 . 1-+3
€0s —5— sin —5——=— cos ——— sin ——5—, o
a—B ol T—38 +
€08 ——5— €08 ——— = — €08 ——— O

~
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x ., a
a) Ecau cos—_2l'—B—=0, TO sm—-2"i;eo; nostoMy o6e wacTd MepBoro
paBeHCTBa U3 CucreMH (2) oTauuHe or Hyaa. PasnenuB Bropoe paBeHCTBO STOH

cucTeMHl Ha mepBoe, NOaAyYuM ctg a;-fi = ctg Y;_B , OTKyZa
a4 B=7-} 8- 2km 3)
6) Ecau cos a;_ﬁ # 0, T0 paalenHB MOYNeHHO PaBeHCTBa (2), MONYHUM
a 3
ig —2*—3 =1g 7_*2. ’
T. e
a-}B=qy-+38 -4 2kn.
Taxum 06pasom, ycTaHOBAEHO, 4TO paBeHCTBO (3) BepHO KaK NpH COS 2 —;ﬁ =
=0, TaK W Mpu COS— 5 B #0.
Bosgens B KBajpaT, a 3aTcM MNOYAEHHO CNOXKHB paBeHCTBA (2), MORYYHM
a-— —3
cos? o) B —cos 5
MY 1
1
= [1 +cos @ — B)) = 5 [1 -cos 1 —D)],
MY
cos (« — ) = cos (y—B). T)
Mostomy, yuurwBan (3) u (4), moayumm:
1) {a—ﬁ=1—6+2mﬂ:, 2) {a—ﬁ=3—1+2m-n:,
aB="1+ B3 2, a+-B="8 1 2kn,
OTKYyJRa OTKyla
a=7-4 (k4 m}~, a=8 - (k- m) =,
B=t+4 (k—m) B=1+(k—m).

B oBoux cayuasx, yudThiBas OJAMHAKOBYIO yeTHocthb (R - m) u (k — m), Buanm,
YTO TOYKH 2y, 2s Zg 24— BEPUIMHH MPAMOYrOJLHMKA HAM NONAPHO COBRNARamT.
3andaya NOMYCKaeT MPOCTOE reo-
merpuueckoe peilenne. Ecau caoxurs
9] BEKTODH, H300paxalomiue yucna 2, 2,
A 2, 2, TO, NOCKOABKY 2y -} 2, -2, 4-
< + 2,=0, mOAYYHTCA 3IAMKHYTHH Ye-
THPEXYrONbHUK, BCE CTOPOHW KOTO=
/] 4 poro paBHH, TaK KaK |2,|==|z[=
W = |zg|==|2,]. DTOT dYeThipexyroin-
Huk — pom6. Kax nmokasado Ha puc. 12,
z toukw A, B, C, D cayxar coorBer-
CTBEHHO H300PaXMEeHHAMH YHCEN 2;, 24
7 2z, 25, B uernipexyronbnuxe ABCD
AMaromanTd paBHW H B TOYKe mepece-
. YyeHUA [eNATCA B3AUMHO MNOMNOMAM.
c CnenposarensHo, ABCD ~— npamoyrons-
HUK.
Puc. 12, Ecan ke z,=2z;—=—z2y==—2y,
TO TOUKM 2; M 25, A TAKXHE 23 U 24
COBMAAAIOT. .
630, Cpemn uwucen 2y, 2, 2, HeT DaBHHX, TaK Kak, AOTYCTHB, YTO 2y 3= 2,
nonyuum 2z, = — 25 9TO PaBEHCTBO HeBO3MOXHQ, TaK KaK

l2zll-=:2]zl_|?'2, a|—zl=1

&

262



Tycts
zy=cosa-t-isine, zy,=cosp-t{sinp, zg=cosy+1siny,
rne
Zr>a>fE>1=0, (1)

[lo ycnoBuio 2; - 23 -} 2z, =0, a nosromy

cos @ -}-cos § -} cos =0, }
sin ¢ -} sin 3 - sin y==0, @)
oTKyNa
2cos +ﬁ ~cos——2—-'q—=—C°SYy ]
(3)
2sinu—.2*_—ﬂ-cosi;—ﬁ=—sin1.

Bo3sensa B KBafpar, a 3aTeM NMOYACHHO CNOXHUB paBeHcTBa (3), moayuus

4 cos? a;ﬁ =1
HIH
21 4+ cos (z—B8)]=1,
OTKYyZXa
cos(a—ﬁ):——;-,
2 4
Tax kax 0 <<a—pB<<2m, T0 a—f= 3 * um a—ﬁ=—3-1|:
1) Tycrs a—-ﬁ=§-n; TOrAa COS 2 —B = cos g—:% NOSTOMY U3 PABEHCTB
(3) moayuum
cos a_;ﬁ = — CO0s§ Y,
z4f @
lﬂ—'2—=—5iﬂ7,
otkyna, yuutasas (1), umeem a;_B =171 Tak Kak “_’2*’_p_> T
Nmeem
a-kp __ a—B =
T =T T =
nosTOMy
a-4-f =
9 “)_—l
Hin
2n
ﬁ—*{—-—3—,
Takum o6pa3som, a'-—p=ﬁ—1=%“- " |z,|=|z,[=[z;|=1: nosToMy

TOYKH 2y, 23 23— BEPUIMHK NPABHALHOIO TPEYrolbHUKA, BMHCAHHOTO B eAWHHY~
HYI0 OKPYMHOCTb.
B

4 —
2) Tlycts ;z—ﬁ:—T}; Torna cos— 3 =cos%=-—-é—, 4 nosTOMy u3
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paeeHcts (3) cneayer:

cos — _2'_ B =cos 7,
a+f ©
sin —y—==siny.
PaseHcrsa (5) BO3MOXHH, yuuTmBas (1), TOALKO NpH 2 —2l‘ 8 =4, 4T0 upo-

THBOPEUHT HEPABEHCTBY

2 4'2_3 > . Mostomy a —f£ ﬁg—-, a 1109TOMY BO3MO-

KeH Adub cayyalt 1), korna ¢ —f=—m,

3

'eomerpuyeckoe pemenune (puc. 13). Ecnm cnoxuts BexTOpH,
n3obpaxaiomue uYMCIA 2, 29, 23 TO, NMOCKOIBKY 2y - 2y + 23 =0, nonyunrcsa
PaBHOCTOPOHHME TpeYrOAsHHK, TaK KakK |z |=|z,|=|23|=1. Ha pucyuke
u306paxena elMHHYHas OKPYXHOCTb ¥ PaBHOCTOpPOHHWE Tpeyromenuk OCD,
NOAYYEHHbIY NPHW CHOMWEHHW BEKTOPOB 2z, 2y M 2, IlpoBensa amamerp DOB n
panuyc OA||CD, moayuum Ttouku A, B, C, m3o6pamkaiomHe COOTBETCTBEHHO
uncna z,, 2 23 KOTODbIE CHYXKAT BepUIMHAMH NPAaBHIbHOIO TPEYroibHHKA,
Bl CAHHOIO B ENIHMHHUHYIO OKDYXHOCTb.

¥ Y\
Z;
g, b3
% A
‘ 2 r 2 \¢
N\
AN
7
A
Puc. 13. Pnc._ 14.

631. Bce BeplumHbl nNPaBHILHOrO n-yroibHHUKa, 3akayHOro YCAOBHEM 3anavw,
MeXAT Ha OKPYHHOCTH C HEHTPOM B Hauale KOOPRMHAT M PalMyCcOM, PaBHHM

|21| (puc. 14). Ha pucysxe rouku okpyxuoctu A, B, C D, ... u3obpaxaint

KOMIJCKCHBIE YHCNA 25, 2y, 23 24 ... W CIAYNKAT BEPIUMHAM¥ MPaBHIBHOIO 1~
L 2z\ .., 2x

yronseuka., Ecau 2, =r (cos¢ - i sin ¢), TO z,=r[cos (<p+—n— -Hisin :H——'-l-) .

2n

2 . 2=
TaK Kak 4AOB=—n—. [Tostomy 2z, =12, cos—n—+l sin T) AHaNOrHYHO nNO=~

1
ayunm

2n , .. 2m 2x . 2%
23=23(EOST+ISIH T):z,, (cos—n- 2 4~ sin y 2),
2 .2
z,=z,(cos—:— 3 -}-isin —71”— 3)
u T. I CnenosarensHo,
2k . 2k
z,,=z,(cos—n£ -+ Isin -T“),
rne k=1, 2, 3, ..., n.
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632, I eg BH# cryvuafi. BepmuHu 2z, z, 23 NOCIENOBATENBHO pacnonos
WeHh NpH 00XOfle KOHTYPA MHOFOYIrONbHUKA NPOTUB ABHXKEHWUA YacOBOW CTpeldkH

(puc. 15). Toukn A, B, C— BepliuHN 2,, 2,, 2, NPABHALHOrO n-yroabHAKa, 9TH
TOUKH MOXHO DAacCMaTpuBaTh Kak M30ODaeHHs KOMNIEKCHHX uhcen zj, 2, 2,
Tposonuw OD || AB, OD=AB, OE|| BC, OE = BC. Torna touxa D CHYXHT
pao6paxeHHEM KOMIIEKCHOrO YHCHA Zy — 25, Y FOJ ABC=M, a MOITOMY
n

yron DOE=1:-—“—(nn;2-)-=%-, Tak kak orpesku OD u OE umewr oan-

HaKOBYIO HNIMHY, TO KOMMAeKCHOE uYUClo, U306pameHHoe Towko#i E, noayuntcs

/
yMUOXEHUEM uHCHa (2, —2,) Ha Kcos% -+ sin.%‘) . [TosTomy
23 =2 -} (29 — 2,) (cos%mﬁ—isin %‘—),
—> —>
(Caoxenve BexktopoB OB u OF B napaanenorpamme OBCE.)

Y Z
\ A

¥
\ Z, Z3 6! Y3 22

A
Zz

S|
/hﬁ
&

Y

Puc. 15. Puc. 16.
Bropo#i cnyua#. BepiimHbel 2, 2, 2; nocnenoBarelbHO PACMONOMEHH!
npu o6xole KOHTYpa MHOrOYroabHHKAa NO YacoBOH CTpefke. AHAaIOrMYHO H330-
19
¥KeHHOMY B NEPBOM CIYyae HaXOMUM, YTO yroJa DOE=-—T (puc. 16). Ilo-

STONY uucrno, n3o0pameHnoe rouxofi E, paBHO
2n . on I T 2n
(2s —2y) [cos (_T) - i sin (— T)] = (2 — 2,) (cos - — 1 sin T) .
[lostomy w3 mapanaenorpavma OBCE, Haxomum

2 .2
Z3=29 4 (29— 2,) (cos—n’i—lsm 7“—)

Oms. 2, =2, (2, —2,) (COS%:i =+ i sin Erll)'

633. Ilycrn TOYKM 24, z,, 2y MeXaT Ha opHOH npawmoit (puc. 17). INocTpoum
otpeaok OM, pasunit 0Tpesky AB M MMepwMil TO e HallpaBleHHe, H OTPEIOK
ON, paeHul#t AC 1 uMewomulh Takoe xe HanpaBieHue. OUeBHIHO, YTO TOYKH
M u N npexar Ha oaHO# NMpAMOH, NpoBeNeHHOW 43 Hayaxa Koopipuar. BekTopsr
OM n ON cayxar wuaobpameHHAMH unCen (23— 2,) ¥ (23 —2;). Taxk wak sTv
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BEXTOpH JAexar H3a ojHo# npsMo#, TO OTHOMmeHHe

23 —2
Bz 1
2 1
rae k— neficrBarenbHoe umcno, YcaoBme (1) ecTh HeoGXOAMMOE YCAOBHE pac-
NnonOXKeHUAa TpeX TOYEK 2,, 23, 2; Ha opHo# mpamoit. Ho sto ycaosue (I) as-
AAeTCA M NOCTATOUHBLIM I/ DACNONOMEHHA TOUEK 2y, 25, 23 Ha ORHOH NpaAMOH.
Hetcreutennuo, nycrob
23— 24
23— 2y

rae  k— pefictBurennbHoe umciao. Torpa zg—zy==Fk (2,=—2;), T. €. BEKTOPH
(23— 2;1) % (2, —2z,) pacnonoxens Ha OnHOH NMpsamol, a mo3TOMy oTpe3ku AC n
AB —vactw onHolt npamo#t (puc. 17), MIM TOUKH 2y, 25 23 NEWKAT Ha OXHON

=4k,

npAMoM.
g\ 634, Nycts Ox'— npousBoabHas
npsamas, NPOBENEHHAR 4Yepe3 Hayano
A
/'
/0 r
N
Puc. 17. Puc. 18.

KOOpIMHAT B ocHOBHOM cucreme xQy (puc. 18). Iposenem npamyo O ’,J_ Ox' n
pACCMOTPMM BCe 3alauHWe TOUKM B HOBof cucreMe koophamHat (x'Oy’). Ilycts
z,—yucno B cucteme x'Oy’, COOTBETCIBylLee TOYKE 2, B CHCTeme x0Oy
(=1, 2,3, ..., n). B ofeux cucreMax KOOPAMHAT NpH CIOXKEHHH BEKTODOB,
COOTBETCTBYIOUIMX QNAHHBIM TOYKaM, oGpasyerca S3aMKHYTHH KOHTYP, TaKk Kak
2, 423+ ... - 2, =0. [lostomy z; + 25 +... 2, =0, vo 2, =x,-+y,-, 1. e
X+ x4t x,=0uy -y +...+y, =0
B nocrenseM paBeucTBe, ecIn TONbKC He BCe ClaraeMbie IeBO# 4acTH HyaH,
YaCTh CRAraevbix UMEeT MONOXWTEIbHbie 3HAKH, a ApYyrad YacTb — OTPUUATENb=
Huie. T109TOMY TOUKH 2y, 24 ..., 2, N€XAT MO Da3Hbie CTOPOHHW Npamofi Ox'.
Ecan wxe oxaxercs, uTo y| =y, =...=Yy, =0, T0 BCE 3aNaHHLE TOUKH 2y, Zgm
«vey 2 pacronoxeHsl Ha mpamoi Ox'; Ox' ApngeTca eNWHCTBEHHOW NpAMOH,

NpOxoRallelt uepes Hayano KOOPAWHAT, He pa3nensiouled TOUKH.
635. 1o ¢opmyne CyMMb YJNEHOB TCOMETPMNECKON [pOrpeccHH nonyuyuM

BT e
s A —1 (a1 |83 _(i1°_-1)-]/2 —
= a—=1 " Te—1 T I41_ | T 1—V24i

Y2
VT 2VRI (Vi1 4-2VT42V2.i
TVE —1—i I -1)'+1 4—2V2
=22 iy = T D)
4—2y?2 Y2 -1
OMB. l+(.'/.2_+l)’io -
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—_ iVys
636. HNannoe 3maveHHe & — -—ﬂ—--—onuﬂ M3 KOpHe#{i YypaBHEeHHs

2
x—1=0, nmm (x—1)(x*-x41)=0 nosromy a®=1, o®4at1=0,
T. & a? = — (a 4- 1). Nmeenm

(@a—a®42a)2—ata)y=(ataf14+2)2—c—a—1)=
=(2a4-3)(] —20)=2a+83—4a? —62=20-]-3-} da-{-4—6a=T.

637. V3 ycnosua caenyert, yro

%]l—t—l’%’;=l’ e (1+' >ﬂ=1' o [—(%m]n=1, wm it=1,

l—i
a noatoMy n=4k, rne k=0, + 1, = 2,...

638. Mepsoe pemenne. IlycTs
F(2)=F (x4 yi)=p+4i, (N

rnie p u g — neicTeurenpubie yucia. Toraa F(Z)=F(x—yl)=p+q(—i)=
=p—qi, tak xak F(x—yi) noayuurca sameHolt B MHorousese F (x - yi)
yucaa § yucaom ( — i), TO yYMTHIBAadg, 4yTO BCe KOI(PGDHUMEHTH MHOrousena

F (2) — nefictBUTeabHbe uucha, umeeM F (z)=p — qi, nostrony F(z)=F (2).
Bropoe pewmenune. IlogcraBnas B npaByl0 YacTb paBeHCTBa

F@E)=a2"ta,2" ' a2t 4 ... 4 a,_42 -} a,

BMECTO 2z €r0 BHpaweHue x -y, NoayuuM, TPYNOHPYA vyaeHsl, cOjepHkallie
CTemesH 4YucIa f, MOKasaTeA KOTOPWX CpaBHHMb Mo moaynio 4, T. e. lapuue
ONMHaKOBhe OCTaTKM Npu NejeHnu Ha 4:

F(2)==b - disktt | pith+® L mishtd — (h — ¢) 4~ (d — m) 1. 1)
Ecnu e B3ATL BMECTO z=x -}yl uucao Z=x—yi, 10 04 BHYHCIEHUSA
F(Z) uano B pasencrse (1) samenutb uHcio ! uucnom ( —i); mosTomy
F(2)=b4d (— % e (— Dt o (— A4 = (b —€) — (d — m)i =
= F(2),
T. e. F(2)==F(?).

Tperbe pemedue. Ilycte z==r (cose Isin¢g). Torna compmxennoe
emy uucno Z=r (cosp— Ising)=r [cos (— @)+ i sin ( —¢)]. Cnenorarenso,

2k =rk (cos ko -} { sin ko),
(2)% = rk [cos ( — kg) 1 sint ( — kg)] ==r* (cos ke — I sin kg).

Taxum 06pasoM, (2)":2_”. Tak Kak 4uCAO @,_p NEHCTBHUTENLHOE, TO dnh_p (2)F =
=0, ,2z* (una xwboro k=1, 2, 3,..., n). Bcnomuus ewe, 410

212+t 2zm=2Z+2%+...4 Zm

Mb MOJydaeM
F(g)y=a,(2)*+a, (A" +...4ap 174 ap=
=a2t 4 a@" . F a2 e =
=a2t a2 . Ja,_z2F ap=F (2).
639, OGosHayas NeBYI0 yaCTh JaHHOrO ypaBHeuds yepes F(X), mOnyuum
F(x)=0, 1)
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Tax kak x==p-{ gl —xopenr ypasuemmn (1), 10 F(p}-ql)=0+0.1. Ha
OCHOBaHMH 3afauu 638 mMeem

F(p—ql))=0~0.1, 7. &. Fp—q)=0;

CNEN0BaTENbHO, X = p — ql-— KOpeHb ypaBHeHua F(x)=0,

640, Ecam z==x -} yi, T0 Z=x — yi; NOSTOMY IHaHHOE ypaBHeHWE NPHRO-
nutca K BHAY (x + yI)* 4 (x — yi) =0, otkyna (x* — y* 4 x) - 24y —y)i=0.
V3 ycnoeua paBeHCTBa KOMIIEKCHBIX UHMCeN HMEEM

{ﬂ—w+x=a - )
(2x —1)y=0. )
s ypasrenus (2) caenyer, yro 2x — 1==0 umu y=0.

1) 2x — 1=0, orkyna x = -; NMOACTaBAAA 3HaueHHe x =1/2 B ypaeHe-

Pl
e (1), moayuum %-—y’ +—;—=O, T. e y‘-‘=i, M = iV—za.
[ostomy 2z = %i 1125—,
2) y=0. Houcrasaaa anayenne y =0 B ypapuenue (1), noayunm x? 4 x =0,
Y y +
orkyaa a) x=0,2=0;6) x= —~1, z= — L
Oms. z,=6, 2g—= — 1, z,,,=%i'iL2—.

641, U3 ycroBua cmexyer, urto

IZ—]|+4 1. (1)

lz—1]+4

tak Kak |z—1}-4>0, To u3 HepaBsencra 3= 11—2 >0 caenyer, uto
81z—1]{—2>0, 2 nosroMy u3 (1) nmeem 2}2—1]|4-8<3|z2—1|—2, 1.,

fz—1]>I0. 2

Yenosne 3z —1]—2>0, paccMoTpeduoe panee, BmTekaeT u3 (2), M
NOTOMY OHO He JNAET NONOJHHUTENbHHIX OrpaHuYeHud.

Tak kak |z— 1] — paccrosHue mexnay TOYKaM# 2z M 1, TO U3 HepaseH-
cTBa (2) cmepyer, YTO uWCia z pacrnojoxeHbl BHE OKPyXHOCTHM panuyca 10 ¢
HEHTPOM B TOuKE z=—1.

HepaBeHcrBy, ykaszaHHOMY B yCIOBHE, YNOBJIETBOPAIOT BCe TE€ M TONbKO Te
TOYKH, KOTOpble HE NpUHAM/IeRAT OKPYKHOCTH pandyca 10 ¢ uwentpom (1; 0) n
YaCTH MJOCKOCTH, 32KNIOYEHHOW DHYTPH STOH OKDYXHOCTIL
* 642, Tlyerb 2= x 4- yi; Torna

{Vu—m+f=Vw+m+ﬁ
Viempty=Ve+o-V3),

HIN

F»—m+w=a+nwwa (1)
(x=1p4y=x+—VIr )]
W3 ypasnenna (1) umeeM (x — 1)? = (x4 1)?, orxyna

x=0. 3
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MoncraBasaa B ypasHenne (2) 3navenne x =0, moayunm 1-43y*=04y® —

—2yV'3 +3, orkyna
I
y=ﬁ'- - (4)
W3 pasencts (3) n (4) caenyer, uTo

1 1
=04 == —1
z +V3_l Vgl

MosTomMy cymecTByeT Nulib eIMHCTBEHHOE KOMIIEKCHOE YHCIO z=VLi, yXo-
3

BNeTBOpAIOIEE YCIOBHIO 3alkaud. JTO uucno uaobpamaerca Toukof (0; 1/ V3

YygaxeM reoMeTPHYECKYI0 WHTepnperauuio sroro ¢axra. Hailnewwas Touka

(0 1//3) ectb HeHTP OKPYXHOCTH, ONMCAHHOH OKOJIO TPEYrOABHUKA C BepmIN-

wamm I, — 1, iV3.
643. IMonaraa z=x -~ yi, nmeem

x4yidaVix+ 1P +y4i=0 v x+aV x4+ 1) 4+y+0+DHi=0,
OTKyZa MO YCHOBMIO PABEHCTBA KOMINEKCHBIX ywCel
{x+a D+ =0 ()
y+1=0 2)
W3 ypaBuenns (2) nmveem

y= —1 (3)
[loncrasasa B ypasHenue (1) 3HaueHue y== — 1, noayyum
x+aV(x+1)FFT =0 (4
a) Ecaw a==1, To u3 ypassenus (4) caeayer, yro x+Vix ¥ 1241 =0
um Ve F2x 42 = —x>0, umm x*+2x+2=4% . e. x= — | Taxnu
obpasom, eciy a=1, 10 2= — 1 — L

6) Ecan a> |, 10 u3 ypasrenutt (1) u (3) umeem a V'x7 F2x -2 = ~x >0,
nan a® (x? 4 2x - 2) = x%, orkyna
- (@ — 1) x* +2a2x -} 2a® =0, (5)

4
Uro6w x 6bi1 peHCcTBUTENbHHIM UNCAOM, HEOGXOMHMO H AOCTATOYHO BLIMOAHEHHE
ycnoBHA
a*t —2a® (a® — 1) =0. ‘ (6}
Ma coorHourenus (6) caedyer: a®<<2, 1. e |a} < V2. Yuurusas ycnosne a > 1,
umeer 1 <a=<)' 2. Mosromy mpu nwGOM 4, yROBJETBOPAIOLU(EM HEPAaBEHCTBY
| <a<) 2, nonyun Esa 3HaueHus x:

—_attaVY2—a? " x_—a’—aVZ-—a"

Xy = ¢ — s = @ — 1 )

nostomy npu | <a <V'?2 umeem

—a"-]-aVZ—a’__ —a®—aV2—4a* —i

a1 h &= &1

2, ==

Ecan xe ¢ =)2, T0 HMeeM TOAbKO OJHO 3HaueHne: z==—2—1

Ecau a> V72, 10 ypasuenne z-+4a |z 1|--i==0 e HMeeT pemenufl,
10 M. X. Cusammuckald 289



644. MycTy 2= x - yi; Torna nauHoe ypasHeHHE NPHHUMAET BIJ
2V xE Fy? —dax -+ 1— (day—a)i =0,
[o ompenenenuio paBeHCTBa KOMIAEKCHHX UHCEN HMEEM
{2Vm—4ax+1=0, (M
a(dy—1)=0. )
BEcau B ypaBuenuu (2) npuuare a=0, o u3 ypasnenus (1) noayuum
2V FF +1=0,

YTO HEBO3MOMHO NpM NeNCTBMTENbHLIX 3HAuennax x u y. [To3ToMy us ypasHe-
HHa (2) caelyer, uTo
4y —1=0, 1. e y=1/4; (3)

ciefoBaTeNpbHO, coridacHo ypasHenuo (1) 2 ]/-x2 +-l—16— —4ax 4-1=0, nau

V16x® F1=8ax —2, 4
OTKYAa BHIHO, 4TO x =%~ 0. Tak kak Vlﬁx“’—i—] >1, 10 8ax—2>1, 1 e
) 3
x> Y73 >0. (5)

Kpome Toro, V16x® F 1> 4x, a nostomy 8ax —2>4x, wn (da —-2)x> 1.
CornacHo HepaBeHCTBY (O) uydcia0 x >0, a mosroMy 4¢—2>0n a> 1/2

Takum oGpasom, npu 0= a<: l/2 pewraenoe ypasHenue He HMeeT peuienwuil
W3 ypasuenus (4) creayer: 16x® 4 | =6442x? — 32ax 4 4, nau

16 (4a® — 1) ¥* — 32ax 4 3=0. (6)

JuckpumunanT 31010 ypasHenus D =16 (4a®-}3)> 0 npu no6om a. Ypasuc-
nue (6) nMeeT NBa NONOKUTEALHMX KODHS:

_4a—V4a*4-3 - 4a+4-V 4a® -3
L W P p— *=TT@—1)
Tak xak a > %, 10 Y 4a* 4 3 > 2; nosromy

da—2 1 _ 3 3
T4 —1)  2@aF 1) — 12a¥6 <8z’
yro mpoTuBOpeuynT HepasencTBy (5). Hanee, V' 4e® -+ 3> 24, nostomy

- 4a-}+2a __  6a 6a 3
) > FEE—1)  1668—4 "~ 16 8a’

Mosromy npu a> 1/2 uMeem

L b4 VIS TS

1 —1) ° M
Wrak, npu a>1/2 ua pasencrs (3) ¥ (7) nonyunm
_4a4-Vi4a*¥3 | 1
r=—Fde—1 T7t
Oms. Tlpn O<<a=<1/2 ypaBueuue He MMeeT pelieHudl; npu a > 1/2 ypasHe-

4a 4 V4a® 13 1,
4(4a*—1) tzh

Xy <

Hye uMe€T OIHO peliieHye 2=
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645, Vimeem

2' = — wb, 20 = 1o,
A :11’ uAM | 4 _Le’
w w!

1 — — —
nostoMy w'0==p, uinw!?- w'? = l;nosromy| @'’ w"*| = |, unu|w|. jw|!*=1,
w©

unn (rax kax |w|=|w)|w?=1, 1. e

jw|=1. M
Tax kax _ _
wo.pt=1 10 u (w- W)W =1 2
Mockonbky w-W=|w % 1o, yuntsiBaa (1) u (2), noayuum w*=1, 1. e. W=
=+ 1, anorony u w= x }. Ho 2= — w% a mnosroMy npun w@;=1 muneen
z;=—1, a npn @=—1 noayvaem z, = 1.

INposepkolt yGemnaemcs, uro nallieHHble 3HAUEHUS 2 ¥ W YNOBAETBOPAIOT
NaHHON CHCTeMEe YpaBHeHuH.

oms. zz=—1, w,=1; z3=1, wg=—1.
646, M3 ycaosus caegyer, uro

|2 —2]

=0 ]

|2 — 2| ‘ t
Tak Kak }z— 2| ¥ |2— 2z} — uHCNa, COOTBETCTBEHHO DaBHbIE DACCTOAHUAM OT

TOYeX z N0 (PMKCMPOBAHHBIX TOYEK 2; ¥ 25, TO M3 ypaBHeHua (1) cmeayer, uto
3aflauya CBOMMTCA K HAXOMEHHIO reoMeTPHUYECKOro MeCTa TOueK, OTHOUieHue pac-
cTOAHUN KOTOPHX IO NBYX NaHHBIX TOUEK MOCTOAHHO (He paBHO 1). Feomerpu-
YeCKMM MECTOM TOueK, 06/1aJaioUMX YKA3aHHLIM CBOHCTBOM, ABIACTCA OKPYXKHOCTD
Anonnouua ¢ 6a3vCHLIMH TOUKAMY 2{ U 2.

MMocrpoeunne Yepes Toukn 4 u B, nsobpanaoum e COOTBETCTBEHHO YyuCaa
2, U 25, NPOBOAMM npamylo MN. 3atenm noctpouM 10ukH C u D, u3 KOTOpHIX nepsas
IeaWT OTPe3oK AB BHYTDEHHMM, a BTOpas BHeliliuM 06pasoM B OTHOUIEHHH 4,
1. e. AC:CB=au AD:BD = a. Ha orpe3ske CD, xax Ha Iuamerpe, NOCTPOUM
OKDYXHOCTb, KOTOpPasd W MNpPEACTABAAET COGO# MCKOMOE TeOMeTpHueckoe MecTo
TOYEK.

647, VimeeM (z 4 1)™ = (2— 1)™; u3 paBeHCTBa KOMIIEKCHBIX u¥cen crelyer
paBeHCTBO UX MOXyded, a mostoMy [(z-1)"|=|(z—1)"|, wan |24 1| =

=|z~—1|™ un
lz+1]=]|z—1| )]
Ilycts z=x -} yi, TOrNa, YYATHIBasA PaBEHCTBO (1), nonyuum
|14y =]x =1+, um (x4 1) +5° = — 1)+,

orkyna x =0, nosromy z==yi.

Jlanuoe ypasHeHue NpPUBOLMTCA K BHAY
(+yi)yr=(=14y- O™ @)
Mpencrasass uucna (1 4yi) u (— 14 yi) 8 TpHUroHoMerpuueckot dopme, no-

nyuuM
1 +yi=VT+3* (cosp-1sing),
—14+yi=Y1+y* (cosb - 1sin ),

rjge

1 y 1 y
=‘—_".’_—_", sin =—_.:, =—-—-—._=, si = . 3)
e N S AT S
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M3 sTux paBeHCTB caenyeT, 4TO MOXHO NPHHATH
b=n — 'S
[MosToMy ypaBHenue (2) MOXHO 3anucarTh Tak:

W TF )" (cos mg + i sin mg) = (V' T+ y)™ [cos m (x — o) + ! sin m (= — o)),

CNeL0BaTENbHO,
€0s My -} i sirt mo = cos m (n — ¢) -+ i sin m (= — g},

oTKYyna
my =m (z — ¢) - 2k,
me k=0, + 1, £ 2,...; nosTomy
_ = Rk
=5+ (4)
B dopmyne (4) npn naHHOM m Hano OGpaTh A¥UIb Takue £, Np¥ KOTOPHX C€OS ¢ ==

Vity

Mz pasencts (3) n (4) nMeem:

cos ] ’
i
RN
I 4 y* == cosec? %‘ ,
1
N , RE kn _
Y":Clg‘;, T. € lyl-— c!g— ’ (5)
e k=1,2,3,..., m— 1, Tak Kak
kn
<< ——<<m.
< ™ < (6)
: y .23 kT
2) ——=——===C05 —, @ M03TOMY cos—”—z- H Y YMET OINHAKOBLIE 3HAKH;

o krw
CREeOBATEALHO, B CHAY ycaoBRrit (9) u (6) —ctg—”—{ ® Y uMeOl  OJAMHAKUBLIE
31dKH, T. €
ct kT
y= gﬁ
a MnosTomMy

z=yi=-—1ctg%‘-,

rne k=1,23,..., m—1.
648. [lycrb arccos x == ¢; TOrRa

08 ¢ = X. (1)
[1peoGpasyem neByl0 M NpPaBylo ¥aCTH OYeBUJHOro TOXNECTBA
(cos ¢ - i sin @)’ == (C0s ¢ - i sint )’
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COOTBETCTBEHHO NO (opMyne Myampa y no dopmyne Guoma HyloToua, tmeen
cos To -+ I sin To== B,
= cos7 ¢ -+ 71 cos® ¢ sin ¢ — 21 €0S® ¢ siN?  — 357 cost ¢ sin® o - 85 cos? ¢ sln® ¢ +

- +21icos‘<psiu‘<?—7cosgpsin°q—isin7tp,

COS7(p+iSiﬂ 7(P=
== (cos” ¢ — 21 cos® ¢ si\Il2 o+ 35 COS’. gsinte—17 cos ¢ sin® ) -
+ 1 (7 cos® ¢ sin g — 35 cos? ¢ sin® o - 21 c08® g sin® ¢ —sin” g).  (2)
W3 gopmyas (2) IO ycnopnio paBeHCTBa KOMIIEKCHHIX Hiucex uveen

05 To == €0s”  — 21 cos® ¢ sin® ¢ - 33 cos® ¢ sin® o — 7 cos 4 sin® ¢,
wau

c0s Tp == €0s” @ — 21 €0s° ¢ (I — c0s® ¢) -~ 35 cos® o (1 — 2 c0s® ¢ -} cos? ¢) —
— Tcos g (1 —3cos? o 4~ 3 cos® ¢ — cos® @),
uau
cos Tp = 64 cos” ¢ — 112 cos® ¢ -}- 56 cos® ¢ — T cos 4. (3
Ma pasencts (1) ¥ (3) cnenyert:
cos (7 arccos x) == 64x7 — 112x° -~ 56x2 — Tx,

yTO0 ¥ TpeGOBaNOCh JOKA3aTh.
649. Vimeem 2z =2(2—1); corracHo ycnosuio

argz=uo. (4))
Nyery arg (z—1)=a. Tak xak 2— 1 = (cos¢ — 1) 4-i sin o, 10
sin o

!ga=—l—cos<y’

ecau cos ¢ 7% 1. TlosToMmy tg a = — ctg %’-,

l[z—1|=V(coso—1)*+sin =¥ 2 (1 —cosg) = ]/4 sin’—;i=2lsin%-l.
Ho coraacko ycnosuwo 0= o2 <=, a nosTomy
lz—1 ]=2sini.
1) Ecan sin i5—:0 (a nostomy cosp=1), 10 |Jz—1|=0u arg(z—1) ne
onpelenex.

2) Ecan smizp-¢0. T. e.~0<<p/2<1r.~mm 0<o<<2m, 1O

) lz—11=2sin £ >0. (2)

Nlanee,

—l=—2sin* % in ¥ cos X =
z2— 1= 2sm2—}-2lsm2cos2

=2sin%(—sin—;+icos—;;)=2sin%[cos(;-]—%)—I—isin(;-l—%)].

Takum o6pasom,

z‘—-l=2sin%[cos(%+—%—)+isin(%+%)]. G



s (2) u (3) crenyer, uro
arg(r— D=5+ 5.

Tak kak argz, == (argz)+arg(z—1), 10
argzl:q’"‘g""i)
arga:%—-}-%’f,

650, Mmeem 2z, ==22(2-41). Tak xak argz'=2, TO oOcraerca Halttu
arg (z -~ 1). [lanee,

z+l=l+cos<g+lsin¢=2cos‘—;-+2isin%cos%:
=2c0s7 (cosg-]-lsm?), 5}
lz4-1 |=V(l+cos:,:)2+sin’:;=1/2(l+c05q>)=2 cos%l_ (2)

1) Ecan cos—% =0, n.e.o==mx, T0 |z-+1|=0u 2z |=0, a nosTomy arg z,
He onpejeneH. '
2) Ecau cos—g->0, T. e. 0= <<m, TO U3 pasescts (1) u (2) caeayer, uro
arg (2 1)y =g¢o/2.
TlosToMmy

argz, == arg 2° -} arg (z+1)=2¢+i29_=-5§‘f;

HauMeHbUIMA NONOXHMTeNbHLIA arg 2; paBeH OCTAaTKYy OT feNeHHA S¢/2 na 2m,

3) Ecan cos2‘i<0, T. & & <o <<2mW, TO
|z+1|=—2cos%, 3)
z+l=—2c0s—%[cos(n+—;¥)+tsin(n+%)]. (4)

Wa pasencrs (3) # (4) caeayer, uto

arg (2} 1)=1:+%;
NOITOMY
arge, ==arg2* +arg(z+1)=2 = +%.

5
aAgz =1+ 54

5
HauMenbIMHUit NOBOXMTENbHBIt arge, paBeH OCTATKy OT JAeAeHHs (1:-]—7(9)
Ha 27
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651. Nmeem

2) =08 p |- I sint ¢)® -} (cos ¢ — 1 sin ¢) = ¢0s* p — sin® ¢ -} cosp +
- (sin 2¢ — sin ¢) { == (c08 2¢ +- cos ) } ¢ (sin 29 — sin ¢) =

3 3
=2cos—<?cosi29-+2ic0s ;sm o) —-2c0532<?(cos—;—+isin%).

2

W3 noJyuyeHHOrO pPaBeHCTBA CARAYET, YTO

3
|zll=2|cos7°

3o 3 5
1) Ecau cos & fe0, 1 e P=g, =" (?“:T;‘_’ 10 |2 |=0, a no-

2
9TOMY arg z; He OMpejeicH.
5

34
f>0re0<¢<§ HE <<, TO

2) Eenu cos 5 T

[z,|-2cos2. (1)

Kax nokasano Bhille,

3o/ o A ’
z,=2c057‘(cos—é-+1sm—é->. 2
W3 paseicts (1) u (2) caenyer, uto
arg z, = of2.
30 T 5w
3) Ecan cos 5 <0, 1 e F<¢<® u 5 < << 2w, TO
3
N [z )= —2cos 2‘P . (3)
Torna 3
zl=—2cos§[cos(n+%->+lsin(n +%>] 4)

Ws pasencts (3) u (4) cnenyer, 4T0

argz =mn -}-%_

Oms. Ecnu ¢=m/3, ¢=1m, ¢ ="5x/3, TO apryMeHT KOMMNIEXCHOTO 4xCaa 2y
He onpenened; z,==0.
Ecan 0<¢ <=3 u 1:<qa<51:/3 TO argz; =¢f2.

Ecan §<<p<n 15 <<?<21t, TO argzl=n+_2-,
652, Tax xak (1+i2=[(1+ D)?)*=(2{)* = —4, 10 naunoe ypaBuenue
NpUBOIAUTCA K BHAY
(B 4)*¥ 1 =5%—4. ¢9)

W3 pasencrra (1) caenyer, 4ro
[@F4* |=|5* — 4|,

Wiy, y4uTbIBas, 4TO 1834+ 4|=V0+16=5 u 5*—4=1, ToAyuHM ypanHe-
pue 5% 1=05% —4. [losromy, pemwan ypasuenue OF —5 =4, umeeM

Ex_l 5 l
( )- l"" € 1



oTKyna
X~1=0 x=1

Ums. x=1. .
653. Vimeem z=ux -}y, Z=x — yi [losTomy naHHOE ypaBHEHHe NMpPHBO-
IATCA K BUly X -yl =X — yi, OTKyla x =X, y=—y, T. e. X — N060e Ieil-

CTBUTEIbHOE ymcno, y==0.

[TostoMy z=x 4-0.i — BCe nefcTBUTeNbHbIE YHCAA.

654, Ecim z2=x -4 yi, To0 Z=x — yl, a noO3TOMy maHHOE ypaBHeHHE NpH-
BOAMTCA K BUAY X — yi = — 4x — 4yi, unn

Sx +-3yi =0,

OTKYyJa
S5 =0, 3y=0, T.e. x=0, y=0.

Mostomy 2=x-4yi=040.i=0.
Oms. z=0.
655. Nyctb 2==x 4 yi. Toraa gaunoe ypasneHHe MOMHO 3aNHCATh Tak:

(x + 91+ Va¥ -y =0,
22—y Ve - 2eyi =0
Vi3 yCnOBUS DaBeHCTBA KOMIOAEKCHHIX YHCed nMees

{x -y +VELy=
2xy=0.

OTKYIa

[MosToMy H3 BTOPOrO ypamdciuA CHCTeMb noayuaed win x =0, i y =0.
1) x=0. [loacraBasis x =0 B nepsue ypaBHenue CHCTEMb, 1ONYUHM

=y 1yl=0,
nr
ly—iy1=0
OTKY.1a
aylyl=1 y==+1 z==1/,
6) |y =0, y=0, z2=0,
2) y=0 Noacrasasn y =0 B nepsoe ypasHenue CUCTEMb, NORYYHM
x4 ]x;=0,
R
'x '2 "+' | x! =0v
OTK) A3

[x1=0,T.e. x=0, 2=0.

OQma. z=%*1(, 2=0
656. Cosnacno yc1oBHIO NOAMHO ObiTh
{ x? + Y=~ 3)
y=—4

Mo teopese, o6patHoit Teopeme Buera, uncna x® v y paBHbLI KODHAM KB1IpaT-

HO1 0 aBHCHHUA
i -3t —4=0,

pelwas KOTOpoe Haxoluu &, =1, fy= —4.
llosromy BO3MOKHU [Ba CAYYa#:
1) { =1,
y=-1

246



7. €

a){ x =1, 6\{ Xo=—1,
W= - 41

Torjla XaK B a), Tak u B 6) nonyuaem

Vy=—4;

{ Z2=—3—4l,
o =—31 4.

2) Xl — 4,

{ y=1L

CucreMa He umeeT IeliCTBUTeNbHMX DellleHHi.

Oms. xy=1 yy=—4 xy=—1, py=—4

6567, Tak kak

\ z2—-4 _ [z —4!
z—6—05i| |2—6-—>5]"*

TO
lz—4 =2)z—6—=235i),

oy, nojaras z==x - yi, noayunm
Vix =49y =2V (x - 6) 4 (y — 5)%,
x2 — 8x 416 4 y* =4x® — 48x }- 144 J- 4y® — 40y J- 100,
3x® 4 3y* — 40x — 40y 4~ 228 =< 0. (1)

Hinn

niu

AHanormyHo noayvam
21z—14-4i'=3|z—8)

Hau
2V x =1+ + =3V x* +(y—Bp
nau
4x? — 8x -4 4 4y® 32y - 64 = 9x* 4 9y® — |44y . 576,
By

5x% 4 5y* | 8x — 176y - 508 = 0. (2)
PeurnM cucrenmy ypasuenu#t (1) u (2):

{ 5x* 4 5y® 4 8x — 176y - 508 =0,
3x? 4~ 3y* — 40x — 40y - 228 =0.

Yuuoxan o6e wyact# OcpsOro ypaBHCHHs 3TOH cHcrembl Ha 3, a ob6e wactu
BrOpo1O Ha (— D), nonyuitM nocie caomeHus 0O6Pa3OBABUIMXCA ypaBueHu

224x — 328y - 384 =0,

A .
28x — 4Ty 4-48 =0,
OTKYAA 401 9
(1x 4-12)
y=—7>- @)
Noacrasana B8O BTOpOE YypaBHeHHe CHCTeMb! 3TO 3HAYEHHE Yy, noayuuM focne
yapouienni
85x* — 1208x + 3580 =0,
UTKYAg
. o 8U4 = V302 816 — 304300 _ 604 + /80516 _ 604 x 246,
= 8 - 8 T &%
— 418
X = lU, Xg= 4 8—5,
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Yuurwisag dopmyay (3), noayyus

X -—4]—8

{xl=10, 2 =4g
=38, — i
Vr=4g5e

18 4
Mostomy 2, =104 84, z,=4§5 +4§L
658, Vmeem

1
2—2227‘(21‘}‘25)-22,
1
2—22=§(21—22)- (1)

WapectHo, ut0 (2 — 25) — Bexktop M.M, rme M — Touka, cooTBercTBYIOWMAA

KOMITIEKCHOMY 4Hcay 2, a (2, — 2z3) — BekTop MpM,. Tak kak o6a stux BexTopa
npoxonar uepe3 Touky Ms M B cuny paBeHcTsa Sl% napannenbHbl OfHOH u TOf
xe npamol, 1o, yuuThBan, uto (B dopmyne (1)) 1/2>0, y6eaumcs, uto Touka
M — cepenuna orpeska M M,.

659, [ycTs 2z, — KOMIIIEKCHOE YMCNO, COOTBETCIBYIOIiEE YeTBEPTOR BepuivHe
napannenorpamMma, a z-— KOMIIEKCHOE YuC10, COOTBETCTBYIOILEE TOUKe Iepece-
yenus auaroHanell 9Toro napananenorpamma. Ecau M M;M;M, — nauusit napan-
nenorpamm, Bepwuns Kotoporo M;, Mg, M, M, COOTBETCTBYIOT uMCIaM Zy z,,
2 23, TO B cuny sagayu 698 Hmeem

z=%(21+za) " z=_;-(z,+z,);

NO3TOMY 2y -} 2y == 23 -~ 2,, OTKy/la
2y=2+ 2, — 2,
Ecan we M,MyM,M, — nanHufi napannenorpamm, 1o
=2} 2 — 24
Ecan xe M\M;M;M; — nanamit napaanenorpamm, 1o
2y =2y -} 2y — 2y

660, [Tycrs z==r (cosp+Ising). Ilpu 2=0 yrBepkneHue 3amaun oue-
puaHO. B nannHeftmuem Gynmem cuuraTh 2% 0. Torma, oGozHauas KOPHH n-fi CTe=
DeHH U3 Z COOTBETCTBEHHO &y, Gy, Uy, euey Op, MOAYUHM

ny— 2k . . 2hx
ak+1=1/—f [cos(%—}-—n—n)-}-z sin (%—}—TT)],
me k=0,1, 2,3, ..., (n—1). Torna

2n

‘e Qg an
_ = ')
n

2r .

2=, =—"-=cos= +}isin
a ag 1 n

TlosToMy TOCRENOBATEAbHOCTb @y, Ug, Ugy ooy O, €CTh TeOMeTpHYECKad mporpec-

n
CHA C nepBHIM YNCHOM, PaBHEM V r (cos%-|—isin —;-:?), H 3HaMeHaTeneM, pase

2% .. 2=
HBIM (cos-;-|—1sm;).

208



Cnenosateanso, CyMmMa 4AEHOB 3TO# mporpeccun
21:
I— (cos — 4 Isi )
n
Sp=Vr (cos -]-ismn) '21 =
11— (cos + isin J—‘)

—l/—(cos +lsm ):—6222"1:::22_:)) =0,

Tak KaKk 1 — (cos2x - Isin2n)=1—1=0, a

2r . . 2%
1—(c0s7 -}~ i sin ;)#0,
TaK Kak n> 1.
661, Nveenm

x—'l/_[cos( 2kn)+lsin (%-1-2—,!—12)],

n

rae k=0,1, 2, 3, ..., (n— 1). TosTomy
X1X3Xg eve x,,=r{cos|: +—(0+]+2+3+ e +n—1hH4

+ism[ -}- (0+1+2+3+ -]-n—l)]}

=r {cosrqa+<n— D] Esin [p 4 (n— 1) =]} =
= (— 1)** . r (cosq 41 sin ¢).
MNpu n yeTnom
X XgXg ves Xp== — I (COS @ - { sill ¢).
Ilpu n neyeTHOM
X1 Xg Xy coa Xp==r (COS ¢ -} i SiNl ¢).
662, llycte m=a®4- 0%, n=c* 4 d% rae @, b, ¢, d — neame uucna. Toraa
m = (a -} bi) (a — bi),
n={(c -} di) (c — di).

mn = (a -~ bi) (a — bi) (¢ + di) (¢ — di),

Orcona

uA#, NepPerpynnupoBaB COMHOWUTENH, NOnYyyaem
mn==[(a-} bi) (c+ di)] [(e — b) (¢c — dl)]=
= [(ac — bd) + (ad + be) I] [(ac — bd) — (ad + be) I =
= (ac — bd)® 4 (ad - bc)®.

Takum 06pasom, yTBepX/eHHE 3ajauu BepHO. MOXHO NeperpynuHpoOBKY COMHO-
KuTeneft NpoBeCcTH U UHaye:

mn=|(a - bl) (¢ — di)] [(a — bi) (c 4 dI)] =
=[(ac + bd) 4 (be — ad) i] [(ac -} bd) — (be — ad) i] =
== (ac - bd)® 4 (be — ad)

663. Mmeem
o 3 o= § (i (8 = ()"
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Ho Tak xak 9 +V3l_cos ;13:— -]-tsin—’f, TO

3
1,V38 1001: 100r - _ (1 ,1V3

(7—'—7{) = +i '—-—— COS'3— I sin -§———(§~ T),

4YT0 ¥ Tpe6OBanoCh J0OKAa3aTh.

664, Jlerxo samerutb, 4YTO
(14 07=S8, + 1S, 1))

C npyroi#t cropoum,
n

(14 )= [V2 (cos -+ Isin )] . @

Ha ocHoBaunu popmyan Myaspa u3 (1) # (2) cneayer, uto

Sy 1S, _2"/2<cos 41 sin ~—)

B cuny ycnoBua paBeHCTBA IABYX KOMINEKCHWX HUCEN HAXOIUM

Sy =22 cos%n, S, =22 sin HTR

665, Vimeenm
Q4+ IV)' =14CriV34-CaliVI +CaiV3) 4. =
=1—=Cn:3+Ch-3+...4+1V3(Ch—Cr-3+Cs-38=..). ()
C npyroft cropoun, B cuny gopMmyast Myaspa

(]+iV§)"=[2(cos% +ism%)]"=2n<cos%"+isin %") )

Ha ocroBaHum yCIOBMA pPaBEHCTRA HBYX KOMMAEKCHHWX Yucen u3 (l) " (2)
HaxoAnM

2%  nm
S=—=sin &

ZHEh

§ 13. Uccnenosanne dynkunit u nocTpoenune rpacdumkos

666. dynrumn ¥ _1_ i onpenenena, ecan x — 10, 1. e. npu x £ 1, a pyux-

s ﬁ— ecmt x4-3£0, 1. e npu x o= — 3. Takum o6pasom, nanHan QyHk-

uua onpeiencHa gAA BCex NeHCTBUTEIbHHX X, Kpoue x=1ux=—3

Oms. (— oo, —3), (—3, 1), (1, -~co).

667. dyuxnua V'x — 38 onpenenena, ecsu x —3=0, T. e npu x=3
a ¢ynxnua V4 — x —ecau 4 —x =0, 1. e. npu x<4. Taxum oGpasom, naunas
q)ymgum onpejeneHa i BCeX X M3 NMpoMexyTKa 3=Sx=<< 4

me. 3, 4

668, ccn]enyemau GyHKuua onpeneneHa, eciy x® —3x-4-2=0, wusu
(x=1)(x—2)=0,T. e. x=2 ¥ x<<1.

Oms. (— oo, 1}, |2, + oo).

669. DNannan ¢yHKuua onpeneneHa, ecAH BLIIOAHAETCA HepPaBEHCTBO
© —4x+3>0 Tak kak Hy AN AeBOK uacTu STOIO HepaBEHCTBA ABAAIOTCA
yuena 1n 3, 1o x <1 nman x> 3,

Oms. (——oo, 1), (3, + cop
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670. ®ywxuus VxE —5x+6 onpeneneHa, eciM UMeeT MeCTO HepaBeHCTBO
X
x*—5x+6=0, a pynkuna -V— — eCcAM BHOOAHAeTcA cucTeMma

V—x’+2x—|—3

HepaBeHCTB
x=0, —x*4+2x+4+3>0

Takum o6pa3om, nccaenyemas QyHKiHA OnpeneneHa IJA BCeX Tex 3HaYeHHN
X, KOTOpHE YIOBIETBOPAIOT CHCTEME HEPaBeHCTB

x =0,
x* - 5x +6=0,
—x*42x+3>0
Bropoe HepaBeHCTBO BHIOAHAETCA NpPH X <2 ®iIm npn x =3, TpeTbe

HEepaBeHCTBO UMEeT MECTO 1JA BCCX X M3 RpoMexyTka — 1 <x < 3. Hrax,
MMeeM IBe CHCTeMbi HePABEHCTB:

x=0, x=0,
X2, x=3,
-1 <x <3, —l<x <3
ﬂepn:;u ciCTemMa BrinonHserca npu 0 << x << 2, a BTOpas CUCTEMA He MMeeT
pemrenuil.
Oms. [0, 2].

671, [anuas Qyuxuus onpejcaeHa [Iia BCEX X, KOTOPHE YAOBNETBOPAIOT
HepaseHeTBY | x| —2[x—1i>0, nm

x| >2lx—1}

Bossnimas o6e uwacTH nocneiHero HepaBeHCTBa B KBanpaT, noayuuv x>
>4 —12 1oe 3¢?—8r44<0. Tak wak xopHavu aesofl wyactm sroro
uepapcHCTBA cayxar uncaa 23 u 2, to

2B<<x<<2

Oms. Hurepsaa (23, 2).

672, <dyuxkuna onpexeneHa,  ecau x‘—x|x|+4ix1——-48ﬁ0, Ui
xlx](lxl—D+4(x1—1z£0, 1. e (lx]—D(x|x!44£0 Takum
o6pasoM, Xanuas QyHxuHa onpenesesa, ecan |lx 7= 1, x| x| % —4; U3 nepsoro
HePaBeHCTBA CHENYET, 4TO X7~ + |, a U3 BTOPOro HaxOUM X #—2.

Oms. WUnrepsann (— oo, —2), (=2, —1), (=1, D, (I, 40). .

673. OueBHIHO, YTO NOMKHO HMETb MECTO HEPABEHCTBO Sit X —Co0s x >0,

HAan l—/jg sin x —K2g cosx >0, uan sin <x— %) ~ 0. [locnennee BHMONHAETCA
rO1 1@ ¥ TOIbKO TOrla, Korla 2kn << x — % << 2kn 4 m, OTKYyla

T o << g opm,

Takum o6paaoM, naHHad (yHKUMA onpenencHa Ha OECKOHEYHOM MHOXeCTBeE
MHTEPBANOB

(% 4 2k, §41° + 2k1r.) ,

rae k=0, =1, +2,...
l674. dyuknua cig x onpeledeHa Ans BCex x, kpome X =nx, rae n=70,
=1, £2,...
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3uamenareap nccnepyemolt GyHxuuu onpeneagH M OTAMYEH OT HyIA npu
shx—cosx>0T e

%+2kn<x<57n+2kn, ()
rme k=0, +1, £2,...
Takum o6pasom, manHam Qynxuua oxgenenena, ecny ONHOBPEMEHHO HMEIOT

MecTO HepaBeHCTBa (1) W HepaBEeHCTBO X £ nr.
Oms. Bce uncna u3 NpoMexyTKOB

%+2kn<x<ﬁ+2k1ﬂ, n+2kn<\x<§4—n+2kn.

675. [oakHo Guith
— =4 —6xt+ 1],

T. € OOMKHHI ONHOBPEMEHHO BLIMOJHATLECA HEPABEHCTBA

{ 4x2 —6x 42 =0, 40
4x® — 6x < 0. )
Tak kak xopHamu nesoft wactu HepaseHnctsa (1) sBasorca umciaa

—1—V3 —14+V¥3 1

2 1] 2 ] ?

a4 KOpHAMH NeBOW yacTH HepaBeHcTBa (2) cAyXar ydcaa
3 3
- P 0, P

TO HepaseHcTBa (1) M (2) nepemuwyrca B BuIe

(x——_I;Vg)(x—-l_g‘/g)(x—l);-o, 3)

VDbV D e

Hepasencrso (3) suimonHserca Toraa ¥ TOAbKO TOrfa, Korga

—1—V3
2

sxsll—ii—ﬁ um  x=1, (5)

a HepaBeHctso (4) BhpOAHAETcA TOrga ¥ TOAbKO TOoria, Korma

xs—-l/_% anu Osxsy 2. (6)

W3 cooruomenuit (5) u (6) cnemyer, wrc mepaseucrsa (3) ¥ (4) BumoMHAWTCA
ONHOBPEMEHHO AMIUb TOrNA, KOria

-"'I—;—V—E-sxs—-l/_%, ua Osxsi';—vg, Han léxsl/i.

Takum o6pasom, uccrenyeman dyHkuua ompelenena Ha TpeX CermMeHTax:
s

=22 -y b= bV
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676, Tax xak 06aacTbio onpexexenna OyHKIHME arcsin z CayXHuT OTpe3vk
[—1, 1], TO ROMKAM ONHOBPEMEHHO BEINONHATLCA HePaBEHCTBA

—i<==3x4+5<«1 )
u
—l<sl—x<l (2
U3 (1) naxonmm .
—2=x<—, (3)
a u3 (2) caemyer, 410
0sx<2 (4)

fTockonbky cooTHowenus (3) u (4) MPOTHBOPEUMBH, TO AAHHAA QYHKUHA
He OnpenelieHa HU NPA KAKOM 3HaYCHMH X.

677, OGnactbio oOpemeieHUA HaHHOH QYHKUHMM ABASETCA MHOMECTBO BCeX
TeX 3HayeHHH X, KOTOpHE YAOBAETBOPAIT CHCTEME HEPABEHCTB

_ls_z___sl'
lx]—1
lx—4|< .

2
[Mockonexy m;ﬁo, TO MepBOe HEPABEHCTBO CHCTEMBI pacmaiaerca Ha
2 2

_1$m<0' 0<r-;l_————f

ABA
<l

wim |x|—1<s—2 |x|—1=2 wum |x|<<—], |x|=3 Hepasencrso
|x]<<—1 ne umeer pemenu#t, a 3 HepaBeHCTBa | X | =3 caegyer, uTo

x=3 mm x<-—3 )
HepaserncrBo | x — 4 | << | BuilOanAeTCA NMIUb NPH

3=mx =<4, (2)

W3 coornomennit (1) u (2) caeayer, yro 3 < x << 5.
Oms. (3, 5]
678, Jonxybl OQHOBPEMEHHO BHLUTOAHATLCA TPH COOTHOLIEHUS:

sin x > 0, cosx >0, cos X % 1.

Bce stn TPH HepaBeHCTBAa BHIMOJHAIOTCA ONHOBPEMEHHO TOraa ¥ TOJbKO TOrua,
Koraad

2kn < x < + 2km,

Takum 06pa3oM, uccaepyeMman GyHKUMA oNpejpeneHa Ha GCCKOHEYHOM MHO-
®eCTBe WHTEPBA/OB
©
<2ku, §+2kn),
rae k=0, =1, =2,..,

679. lonkHo Gbitbh log, cos (2nx)==0, u nockonbky — 1 <<cos2rx << 1, 10
MOXeT 6biTh TOAbKO PaBeHCTBO log, cos (2rx) = 0, KOoTOpOe BHIOJIHAETCS AKIIb
torga, Korga cos2mx=1, T. e. Korna 2nx = 2nk, uau x = k. Takum obGpazon,
061aCTbI0 OMpeneneHNA UCCACAYEMOR QYHKUMH CAYXKHT MHOWECTBO BCEX LenkX
ypce.

680, ®ymxknus arcsin (1 —x) onpepenera, ecoim —Il<<l—x=<<1, uan
O<x<<2 Pynkuua log (2x—1) onpeaenena, ecm xz#0, |x|#£],
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2x—1>0, 1. e. ecat x> l2 , ¥ 1. Takum o6pasom, AanHaa GyHKuma onpe-

aeneua, ecau —;— <x<l, I<xr=<2

Oms. [1/2, 1), (1, 2].

681. ®yuxuua 1g(x*— x—6) onpenenena, ecan x*—x—6>0, un
(x—3)(x+2)>0, 1. e. 1pu x> 3 uan Npu x <—2, a_Qynxnua ig (4 — x?)
onpenenena, ecam 4—x*>0, T. e npy —2<<x<<2. Tak Kak Kaxnan u3
cHcTem

{—2<x<2, . {—2<x<2,
x>3 X< —2
He MMeeT pelicHuii, TO Hccaenyemas QYHKIHA HE ONpejelena HH MPH KaKOM
3HAYEHHH X.
682, Pynkuun lg|4— x*| onpemcncHa, korna !'4—x*[=0, 1. e. JomKHO

6t 4—x2=£0, uma x*7#£4, wan x = x 2. Takum o6pasoM, Qyuxuus
lg|4—x®| onpenenexa Ha TpeX MHIEpBarax:

(_ Q, —2)1 (_21 2)! (21 +03). (l)
®yuxnna g (3% — 37¥) onpenenena, ecax 3¥—3*¥>0, mam ¥ > |, otky1a
2x>0,1. e

x> 0. (2)
Ma (1) u (2) caexyer, uro HAaHHAA QYHKUMA onpeleieHa Ha ABYX UHTePBanax:
©2), (% 4o

683. ®yuxuua )/ ig (cos Znx) onpeneneHa Ha MHOXeCTBe BCEX IEAbIX uHCE]
(cm. 3apauy 679). Ho mnpm UeaoM X nMeeM sin tx =0, 4 noromy dyhxuua

—— He onpenenena.
sin ©x

W3 manoxenHoro cielyer, Yro danHaa (yHKUUA He olpeleieHa Hu [pn
K3KOM X.

684. ®ynxaun 1g (x — 1) onpeldenena, ecnd x—1>0, 1. e. ecay

x>1 33
Dance, dyuxnua arcsin (1 + tg® nx) onpenesesa npu
1+t nx|<1l 3]
C ppyto# CTOpOHHL, ACHO, YTO
1 4tgfnx=1 3

NPy BCEX NOMYCTUMBIX SHaueHuAxX xX. W3 (2) u (3) caenyer, uro tg8nx 4 l=1.
lTocaennee coorHolieH@e BO3MOXHO, ecau tginx =0, 1. e. nx = nk. Cnexosa-
TCARHO,

x = k — moboe nefoe yucao. (4)

Wz (1) u (4) 3akmoyaeM, 4TO oONacTbiO ONpefeneHus NAHHOW (yHKIHH
ABIAIOTCA BCE [ensle wyucaa, 6oapiue 1, 1. e 2, 3, 4,...

685. Uucourenp nawHONM QYHKuHH onpelened, ecig x> 3. 3nameHaTedb
pccaenyeMoit QyHKUMM TOMKEH OBITh OTAMYHEIM OT HYAA. CrenoBatentyo, 10AKHA
HMEeTb MECTO CHCTeMa cOOTHollenuii

x> 3,
logs | x*—1]|>0, } 4)]
logs | #* — 1 }5£ 1,

Mockoabky npu X > 3 BumoJaHAloTrcA BCe TpH HepaBeHcrsa (1), To o6nacTbio
onpelencHus RauHoH (QyHKuMM ABAAETCA MurepsBaa (3, - o).
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686. O6aactb onpenernenusd uccrenyemoft (yHxnuy HAXOOMTCA M3 CHCTEMB
HEpaBeHCTB ‘
{sin x>0,
x>0,
nau
W <X < (2R 4 1) =,
{ x=0.

Takum o6pa3oM, o6aacrblo onpeleneHua NadHoll (QyHKURM ABIAIOTCA BCE
ypcna H3 MPOMEXYTKOB

e <<x < (2k+1)m,
rae k=0, 41, +2,...
687. dynkuma log, , | x| onpeleneua, ecan | x| #0, x—1£1, x—1>0,
1. 6. ecam x #0, x .—,t’é, x> 1. Takum ob6pasom, QpyHkuua log,_; | x| onpexeneda
Ha JBYX HHTepBalax:
L2 v @ 40

dyuxnpa V1 — x® onpenenena, ecaw 1—x*=0, 1. e. QyHKuuA Vi—4x®
onpenecneHa Ha OTpe3ke :
[—1, 1).

Mockoabry (1, 2) u [—1, 1] u take (2, 4-co) u [—1, 1] He nepecekaiorcs,
10 nauuad QYHKUMA He ONMpeNeNeHa HU NMPH KAKOM 3HAYEHHH X,

688. O6nacTbl0 OMpENENEHUA NAHHOH (YHKUUM ABAACTCA MHOXEC(TBO BCEX
pelieHuit HepaBeHCTBa

1 + 1
Vrit+2Vx—1 Vi—2Vx—1
lMepenuieM HepaBeHCTBO (1) nocneoBaTERbHO TaK:
1 1
+ ——— >
Vx—1+1) VEFx=1=1
1 1
e >2
V;TuH+Wde1—M
dyHKUA, CTOAINAA B N€BOH 4ACTH HEPABEHCTBA (2), ompenesesa npu x=1,

x#£2, 1. e upn l<sx <2 mm x>2. Ecan 1<<x<<2, TO HEpaBeHCTBO (2)
HepennILeTCA B CHEIYIOWEM Brie:

>2 hH

@

! + |
1+Vx=1 1—=yYx-1

> 2, orkyna | < x <2, Takum o6pasom, B pacCMaTpuBacMOM cayuae

>2

HIH
2—x

NOMKHA BHMOIHATLCA CHCTEMa HEPABEHCTB

{1<x<2,

l<x<?
OTKYna
Il<x <2

Ecan ke x> 2, To HepaBeHCTBO (2) mpuHHUMaeT BUR

>2

1 1
Vx—l+l+l/x-—l—l



Vx—1
unu _x_T>1' Ho tak xak x —2> 0, To nocregHee HEPaBEHCTBO MOXHO
mepenucaTh TaK: Vx--1>x-—2 nmg x—1>x"—4x+4, 1. e x> —5x +
+ &< 0, oTKyHa cncAyeT, YTO

5-V5

5+V5
2 2

<x<

5—V5

HO TaK Kak 2>—T, TO OKOHYATEABHO HUMEeM

5 5
2<x<—+2L.

Oms. (1, 2), (2, 5+——2L5—>

689. O6unacTbio onpefeneHun HaHHON (QYHKIUH ABIAETCH MHOXECTBO BCex
yucen, YI0BAeTBOPAIOMHX HEPaBEHCTBY

arcsin Ig x >0, )

k9 . T
[Tlo onpeneaeHuio — - =< arcsin lgxsi. Ho, yuntwsas (1), Hmeen

O<arcsinlgx<st=/2, mam 0 <lgx <1, oreyna 1 <x=<10.

QOma. Tlpowexytok (1, 10].

690. Od6aactei0 onpedeneHus HaHHON QYHKUWH CAYKHT MHOXECTBO BCex
yHCCan X, YIOBIETBOPAIOIWIUX HEPABEHCTBY

10¥ 4-2.5% — 4%~ 0, 1)

Tak kaxk 10¥> 0, To, pasneaus obe uvactu HepasencTsa (1) wa 10%, moayumm
P2BHOCHAbHOE eMy HepaBeHCTBO

By -] -1

Myerp % =2z, TOrna HEPaBEHCTBO (2) NPHUMET BuA z-—-zz- 1 < 0, unn, Tak

KaK 2> 0, nonyvaem 2° —z—2 <0, Ham (z—2) (24 1) <O, orkyna caenyer,
X

yro z2—2<0, 1. e. z<<2. CnaenosatenbHo, << 2. Jiorapudmupys obe

5
yacTu MCCAENHErO HepaBeHCTBA MO OCHOBaHuIO 2/3, nonyunm x> log, 2. 3uak
B

HEepPaBEHCTBA M3MEHHUACA HA NPOTHBOIONONKHBLIA, Tak Kak morapupmuyeckas QyHx-
LHA NPH OCHOBAaHHMM, MEHbUIEM eXMHUIbl, — yObiBaomas,

Oms. WUurepsan [log, 2, + oo

B

691, [lannan ¢ymkuus onpegeleHa Aas BCeX X, KOTOPhIE YIOBAETBOPAIOT

CHCTEMC HEPaBCHCTB

Vx—2—Vx—3+Vx—5>0, }
Vx+6—Yxt+1—VV2x—420

Caaraemble neBOft wacTu nepBoro HepaBeHcTBa cucTemm (1) onpenenedm coor-

BETCTBeHHO npu X —2>=0, x —3=0, *t —5=0, T e npn x=2, x=3,

x ==5. Taknm oGpasom, neeaa vacTb nepsoro HepasencTsa (1) ompeaenena,
ecan

1)

x=5, 2
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TMepenuisem mepBoe HepapeHCTBo cucTeMut (1) B caenyiomem BHae:
Vx—-24+Vx—5>Vx-3 - (3

Mockonpky 06e yactn HepaBexcTBa (3) HeoTpHUATenbHBI, TO, BO3BEXA obe €ro
YacTH B KBAIpaT, HOAYYdM DABHOCHIbHOE €My HepaBeHCTBO (KOHeyHO, YuHTHIBAA,
uto (2) ¥ (3) COCTABARIOT CHCTEMY)

2x—=T+2YV(x—2)(x —~5) >x—3,

KOTOpOE€ MOXHO mEpelnucCaTb B BUAE
2V (x—=2)(x —D) >4—x 4

M3 ycaosur (2) AcHo, 4TO B HepaBencrse (4) MeBad  yacTh HEOTpUNaTeldbHa,
a npasan orpuuarteasHa. CnegoparennHo, HepaBeHCTBO (4) BepHo npu AOGHIX
x =05, WMrak, pewrcHueMm mepBOro HepaBeHCTBa u3 cucTemst (l) ABaserca noay-
HHTEpBaA

15, + o). ©)

Teneps Haflnem pewenHe BTOporo HepaseHcrBa cucrems (1), Cnaraembie
NeBOft YacTH 9STOr0 HEpPaBeHCTBZ ONpeNeneHb! COOTBETCTBEHHO NpH x == — 6,
x=—1, x=2 Takum o6pasoMm, IeBasg YacTb PacCMAaTPHBAEMOr0 HEepPaBEHCTBA
onpeleneHa, eciu

x=2 (6)

Tenepb uHa#jem Te 3HaUeHHA X =2, NPH KOTOPHX He HMeeT MecCTa ypaBHeHHe

Vx+6—yYx+1—)Y2x—4=0.

Hneem
Vxtfb=Vx+14+V2x—4 x+46=3x—342Y+F1)2x—23),
9-~2x=2V{xF+1)(2x — 4). O]
Tak kak 9—2x>0, 10
x < 4,5 (8)

Bossena B kpanpar ofe uwactd ypaeHenua (7), noayumm 4x®- 28x — 97 =0,

oTKYyna
pm =T V6 ©

M3 (6), (8), (9) cneayet, YTO 114 BHIIOAHEHHA BTOPOrO HepaBEHCTBA CHUCTEMM
(1) HeobxomuMo, YTOOH

7,&1/14523—7. (10)

Tak xax x——Kl—46—71<5 10 u3 (5) u (10) caemyer, yro RNolyuHTepBan

(5, $oo) ABAALTCA o6nacn>10 onpenenexua paxHolt Gyskuun.
ms. [5, - oo).
HCaMTeNb NaHHO# (QYyHKUMM onpeneneH, eciu

x<0. ]
Homkno 6HITL
(arctg x)* —4arctg x 3> 0.

Pemaa sto KBaApaTHOEC HEpPaBEHCTBO OTHOCHTEIbHO arctg X, noayvaeM

arctgx>3 wam arctg x < L. @
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Tax ke umeem (mo onpeleeHHio)

© T
-——2—<arctgx< e 3)
MUs cootnomennt (2) u (3) caenyer, Hro—% <aretg x << 1, otkyha

—o<x<<tgl (4)

O6man uvactb (1) n (4) asaserca obracTbio ompefeneHUs KAHHOR GYHKUHH.
Oms, Tonynurepsan (— oo, 0] - ’
693. Jaumas ¢yuxuda onpeldefeHa IaA BceX X, KOTOPhe YIOBIETBOPAIOT
HepaBCHCTBY
6 —1gx —lg2x

g x >0
\HJIH N
lg~x+]gx-—6<0’
Ig x

KOTOPOE DaBHOCUABHO HEDABEHCTBY

lgx(lgfx+1gx—6)<0 (lgx=0),

11K

Ig x (g x +-3) (Ig x — 2) <0,
OTKYIa

O<lgx<<2 mm Igx <-—3,
T. e

| <x<<100 nas 0 <x << 0,001,

Q'ng. Vurepsaas (0; 0,001), (1; 100).
634, Mueew
y= 4+ (l—xfi=x'—D+(x -1 4 1=
=x—DFxt+x+h+x—Dx*-32+3x -4 1=
=x—DNEE—=2x+4+ =2 - —x+2) 1=

' =2(x’—x-}—l)‘—l=2{(x——é—>2+§r-l,

flcHo, uTo na@nHaa QYHKOMA NOCTUTaeTr MHUHEMYMa ONHOBPEMEHHO C (DyHKuMEH
(x? — x + 1)% Ho rak kak +®*—x 41> 0 npu nwobom X, TO NOCTaTOUHO HafiTH
TO 3HAaueRWe x, Npu KoTopom OGYyHKIEA x* —x - | pocruraer Muaumyma. J1a
QyHKUHA UMeeT MuHHMyM npit x = |/2. Cnenosareasto,

e

Taxum 06pa3on, MHOXKECTRO 3HauYeHul ZauHoll QyHKumH y =1/,
€95. MepBoe pemende [lepenuues nannyo GyHKIHOHAAbHYIO 3asi-
CHMOCTb B CJ€nyloweM Buie:

=) x+y41=0, )
oTkyla acho, uto y 7 l. U3 pasencrsa (1) Haxomum
oty
[ -y
14y
.CnenoBarenpHo, IOMKHO OblTh l__y;o, g (140 —-m=0 1 e
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1 —y'=0, nan y*<<1. 3naunr, ~1<<p<<1. Ho rax kak .
TedbHO HMeeM — | Sy << L. y#1, 10 oxoHua
Bropoe pemeHune Hueem

2
=< _
y X241
. 2
Tak kak 0<<x® 4+ 1 << oo, To Apobb YT MPUHAMAET BCe 3HAYCHUA Ha nony—
uHtepnane (0, 2}, a notouy — | <y<1

96. [Teproe pewenue [lepenuueM AaHAYO (QYHKUHOHANBHYIO 3aBU-
CHMOCTb B BHIE
Y — x4 ) — (4 x+1)=0,
w—-hxe—@w+hHxty—1=0
Eciu y=1, 10 x =0. Ecan xe y£ 1, To umeem

_y+lxV—-3"{10y—3

xl-E_ 2(_1’—1)

HIHA

[Jna Toro urtobe x G6n geRCTBHTeNbHbLM, HeOGXONMMO M JOCTaTOYHO, YTOGH
—3y? L 10y —3=0, nmm 3y>*—10y+4-3<0, T e 3(y —%—\ (y—3) =0,
/

OTKyRa caegyer, uTo !/, <<y =<3
Bropoe pewenue. [IpeacraBuM aHHY0 (QYHKUMIO Tak:

Xt —x4142x 2x
r= x2—x 41 =t x—x41°
Ecav x =0, 10 y=1. Ecan e X £ 0, To nepenunmem QyHKUXIO TaK:
2

)

1 1
Ecam x>0, To, KaKx H3BECTHO, BHIPaMeHUe x+722, T. & x-|-}—
1
nocTaraeT MuHuMmyma, pasHoro 2. Ecam ke x<<0, TO x+7<—2, T. €.

1
%+ — MOCTHI 3T MAKCHMY M3, PaBHOTO — 2. CnenosareabHo, AaHHaA QyHKUUA UMEET

Maxcmuyu (nauboabliee 3HayeHne) 3, a MUHAMYM (HauMeHblIee 3HaveHue) !/,
Oms. 'y << y<<3.
697. Umeem
1 i 4 4
y= +

sin®x ' cos? x 4sin®xcostx  sin?2x "

Tak kak 0<<sin 2vx << 1, TO acHo, uto y==4.
698. fepBoe pewmwenue. Mimeem

1(x, ) =2cos +ycos +2cos’ _;y-—l. (hH

Tak xax x-;—y n x;y He 3aBHCAT ApPYr OT Apyra, To, BHOpaB x-é—y n x__z_!.

X X —
TaK, 4To6H COS -é-y =1 n cos D) y=1. Haiinem wauboibliee 3HaYenne

Joa (6 M) =2:1:142.1" —1=3,
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YTO BO3MOXHO, Hampumep, npu x =y =0. U3 (1) caeayer, uro
. x4y, 1T x—y\F 1 ,x—y]
f(x,y)..?[(cos 5 +2cos 5 )—4cos—2-— -1

W3 sroro paseHcrsa cacayer, uro f(x, ¥) npuHumMaer HaumMeHbllee 3HaLEHHe,

pasHoe (——-—), npH

x+y 1 x—y)’_
(cos D) +2cos 5 =0,

I ox—y_ 1
i a8
Hrax,
fm[n (x, y) = —3/2.
fTostomy
—32=<flx, <3

Bropoe pemenue. Tak xax cosx=sl, cosy=cl, cos(x+=<1, 10
f(x, y)=<=3. PaBenctso JAocruraercsa, Hanpumep, Hopa x = y=0. [laaee, nmeen

/ (x,y)=(2cos’%—1>+2cos£cos<% +y)22cm2-g——2lcmg-l—l=

ol

2 4 9
X 1 X
rie paBeHCTBO JOCTUraercA MAPH cos—2— =3, cos|{ & -|-y) ==—1, 1. e nOpn

x =23, y=2r/3. Utax, —3[2<<f(x, V)<<3.
699, Taxk kak

X
Cos =

2

—l=<cos(x+y =<l
—l<sin(x—y) <],

To, CxknanbiBag S5TH HEPaBReHCTBA, [IOAYYHAM *

—2<cos(x 4y Fsin(x—y =<2
HJIa
—2<<f(x =<2

3HayenHe — 2 JOCTHraeTcA ApH X == =n/4, y=23n/4, a 3HayeHue 2 DOCTUracTCA
['[pH x=1ﬂ4, y=—11:/4. v
700, Uccnenyemyio GyHKUHIO ADEICTaBUM TakK:

o (xr—=x42)—2 =1 2 .
V=T x12 T T e—xi? -
=] — 2 =1]— 2
RO A R
4 4 2 4
I po6b e 7 locruraer HanGoabiiero 3uaueHua npu x =1/2,
(==3) +1

a oTOMY npd STOM XK€ 3HaYeHHH X NaHHaA (yHKnuAa NOCTHraer CBOEro Ham-
meHbitero 3Haveduda. CaMo HauMeHblnee 3HayeHWe €CTb UYHCIO

2 8 1
1_1_121.;1_.7:_ e
Oms. — 1/1.
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701, Umeewm

__2x*—4x4-9 —2. 2x® —4x 49 =9 (2x'—4x+3)+1
V= T FE T =48 T Y T o —dxgs

=2[1 +2(x’——12x+4)]=2{1 +3 [(x—ll)’+3]}'

ﬂcuo, YTo Yy IXOCTtHraer HauGoapliero 3HayeHua OJHOBDEMEHHO C llp[)ﬁbXO

M —TF F 3]’ [Tocaegnee umeer MECTO7HpH X —1=0, 1. e. npu x = 1. Urax,

HauboNbINEE 3HAuEHHE Y =2 (1 + %) =73.

702. Umeewm
X o4 (P — ()5 B 1 .
Y= T FEEmL =y e Tl

1
x41
1 1\ 19

— 5z = — ~
y=052—z41 5 (52 2) +20_

Bpenem obosHaueuue ==z Torxa

flcHo, uTo y NpMHMMaeT HamMeHblIee 3HAauewue, pasHoe 19/20, xorxa S5z=1/2
1
xXX31-10°
Oms Haumensuree sHavenue y= 19/20 (npnm x =% 3).
703. Umeen
1

unH xorxa z==1{10, unu ecan T. €. IpH x==*3,

Tak xak a4 %—22 npu a>0, T0 (x—3)+xi322 npn x> 3. Caegora-

TeApHO, ¥==2-+2=4, a noroMy HauMmeHbuiee 3HaucHMe (YHKUMH paBHO 4.
3710 3HaueHue XOCTHraerca nmpu x—3=1, 1. e. npu x =4.
704. ®yuxkuna onpenpeneHa, ecaH 1 —x2=0, 1. e. opn — 1< x << 1. [lycts

y=1 (x)=3x 44V T— x> lpn x>0 nmeen f(x)=3x+4YT—x*>3(—x)+
+4V1—(—x), 1. e f(x)>f(— x). Cnenorareapo, npy x<<0 dyHkuua

f (x) ne MoxeT nocturaTh Hauboapmero suauenms. Ocraerca orpesok O=<x <<l
MNpun 9thx 3Havenusx f(x)==0, m noromy HccaexyeMmas QYHKUMA JOCTHraer
yapbonpllero 3HAayeHHs INIPH TEX Xe 3HAYEHMAX X, 4TO M ee KBaxpar- Mmeewm

P=ExF4YT =P =924 16— 16x +- Ux YT —x* =
= —[16x2 —24x VT —2 +9 (1 ~ x¥)] 4 5= —(dx — 3 Y T—x°)* + 25 25.

Taxnum 06pasou, HanBoapmee sHauenne y = 25 =5, ecan 4x — 3 V' 1—x¥=0,
otkyna 4x =3V T— A% uan 16x* =9 —0x?, uan x =3,
Oms. HauGonpiee 3mavenne y =25 npm x = 3/5.
705. O6nacte onpexeneHds QyHKUMM HAXOXMM M3 CHCTEMbl HEPaBeHCTB
{ — x4 4x 4 12=0,
—x? 4 2x 4 3=0,
OTKyna .
—lSx=3 (1

MoxawewM, YTo xas BCeX X u3 obnacti onpepesenus (1) dyukuna y> 0. Qeit-
CTBHTEIbLHO, HEPABEHCTED

V=xF4x4+- 12>V —x*4-2x+3
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PaBHOCHIBHO
X > - 415' (2)

INockoapky Bce umcaa M3 npomexyrka (1) yXOBAETBOPAOT HepaBeHcTBy (2), To
y>0 (B obnactm czoero onpexeneHus). Mveem

=V +6—x)—Vx+HE—x]I'=
=V x+D6—x)—Vx+2)B—x) +3=3

Urak, 3 == 3. Ho nockoasky y>0, 10 y=V3. Takum o6pa3oM, HauMeHnhee

auavenue namuol Gymknun pasro V3. Jlerko y6eauTscs, uTO 8T0 mocruraercs
ants npuy x=0.

1
706. dyHrnMu ¥ u Ty* ROCTHra0T HAaHOONLLWIEr0 3HAUCHHA INIPH OXHOM H

TOM XK€ 3Hauenum apiyMenra x. Mueewm

1 1 1,

?yﬂz—_]—x‘(a*—xs):i‘x -%x’ (a® — x2).

1 1

Cymwa 5 x? 4 5 x? 4+ (82 — x*) = @° — NOCTOAHHAA BENUYMHA, TOITOMY (ryHK-
1 1

UHA T y* gocruraeT HavGoAbLIUEIO 3HAYEHHHA NpPH 7x’ =a®—x% 1. e. npu ¥ =

2

2a

3 Takum ob6pasom, Han6oIbumIEE 3HAYEHUE

_2a_’l/as_3a_”__2|a"’| o 20
_._—3 3 —-————31/.3_ npu -———:d——.

707. Mmcem sinx =<1, cos®x=C1. B cuay ceoiictea crenewuot diynk-
HH HMeeM

sin® x << sin®x, cos® x << cos® x.

Cn0XHE NOUNCHHO NOCTEIHME XBA HePaBeHCTBa, NOAYYUM
sin® x }- cos? x << sin®* x 4 cos®* x = 1.
D70 3HAUCHIE JOCTUrAETCA, HanpuMep, npu X =k=. Takum o6pasom, HanGons-

uree 3HaycHue QYHKIIK PaBHO |
708. Mimeem
9

y=3coszx—3]f3_cosx+4=(3coszx—3l/§ cosx+%>-{-4—E =
/ _ 3 2 7
:(\V3 Cos X — Tz') + 5.
OrTCi0na BHOKO, YTO HAHMeHbIUCC 3HAYyeHHe Y PaBHO T[4 U ZOCTHraeTcs, KojXa
V'3 cos x = 3/2, uan cos x = V32, 1e npu x=i%+2kn. flcwo, 4yr0 Hap-

6o1biiiee 3HayeHHE GYHKUMH PABHO
- 31\2
<—V3 — g_) +4=T+3VE

OHo JocTHraercs npu cos x = — |, T. e. npu x == 4 2km.
709. PaccmoTpuM (yHKUHMIO

. 1 I\ 1 2 1
y=( + >—cos“x+ BT

COS X siit x sin x cos x

1 2

4 4
T sin® x cos® x +sinxcosx_sm’2x+sm2x‘
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Kawnoe n3 BorpaxeHu Npy BO3PacTaHMM X OT Hyad 1o =2

5. B S5
sin 2x ~ sin 2x
Beger ce0a Tak: cHayana yGwBaer or 4 co no 4 (xorma 0 < x=<w/4), sarem
BO3pacTaeT ot 4 Xo 4 oo (korma wfd << x << =(2); ofa BBIPAKEHMA NPH X = xj4
OBHOBPEMEHHO NPHHUMAOT HaUMEHBLIIME 3HAYEHHMs, 3HAYMT, M MX CyMMa 6vyaer
UMETb HauMeHpul€e 3HayeHue npu x ==f4. Ecam x=n=/4, to y*=8. Taxkum
obpasoum, ecmm 0 <<x <=w/2, To *==8, a TaKk Kax COoSX M SiIX B NEPBOM KBal-
paHTe TOJMOXHUTENbUH, TO Y =2V 2.
710. Jdaunyo ¢yHKUMIO NEPeNMIIEM B CIE1YIOMEM BUIE:

y= [V2_ sin <x -}—%)T + Em—fi} .

k)
— T\ _
$ynKuNA [VQ sin (x +—4—)] NOCTHraeT HAUMEHbILErO 3HAYCHUA, pABHOro — 2 V2 '

- 4 3 4
npu sin (x - %):— I, . e. npy x=— Kn + 2k=. Pyukuus snio, Mmeer
: k
MHHEMYyM, paBHmil 4, npu sin®2x=1, . e. npm x=%+ —;—: 3amernm, uTO
ecny X = %_}—n, TO OIHOBpEMCEHHO Sin® 2x =1 u sin <x+ %) = — 1. 3uauur,

B 3TOl TOYKC OCTHraeTCA MMHHMYM NAHHOHM (ynxpuys. Vrtak, HaumeHpluee 3ia-

yeuue GyHKOUM Y paBHO 4—2V7.
711, U3 ycaosus (1 +tg x) (1 4 tg ¥) =2 caenyert, 4TO

l—tgxtgy=tgxt1gy,
gx+1gy
l—gxtgy

lgx4-1gy
Il—tigxtgy”

tg(x+y) =1

Cre10BaTe ThHO, HAHUMEHLIICE TOAOKHUTEIbHOC 3HAYEHHE CYyuMbl X -}-y ecTh =/d,

HIn

Ho rak kak tg(x 4 3) =

T
712, Tak kak arccosx=—2-—arcsin X, TO (ByHKUHHA

—-f—arcsinx— arcsi )2—-"2 i m\®
y=s5 (arcesin x =g aresinx— ).

) n
Slciio, 4TO YHKIUHA ¥ NpUHUMaeT HauGoaLIIee 3nayerue, Koraa arcsin x — - =0,
s .
3 n T T
T € Opu X = —5—, @ HAUMEHBLUEE 3HANENHE, KOTNA AICSin X — £ =—p — T=
L

—5» T & T x= -1
Oms. HauGoabuwiee 3suayenue @yHKumm paBeHo =216, a Haumewbilee paBHO

— n*/2,
‘;13. [TépBoe pemenue. Nueew

2
Xy

fryy=x"+3y+

=@ —yr+ 25+,

Ouesnano, YT IpH |x{==|y|=1 oba claraeMHX OXHOBPEMEHHO NPHHHMAIOT
HaumeHbmne 3Havenua. CregoBaTenbHo, HanMelbiuee 3HaveHue f(X, y) ecCTb

0+2-(14+1)=4
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Bropoe pemenue. Tak kak a+b+c+d>4;/abcd InA HeoTpUUaTeNbe
HHX a, b, ¢, d, T0

1 1 : 1 I
(% .V)=x’+y’+x—2y?+-?y—.241/x")”'w A7 =4-1=4

CnenoBarensHo, HauMeHbiuee 3HaueHue f (X, y) ectb 4. Ono JOCTHI aeTCA, HANpH~
Mep, npu | x|=|y|=1
, Vimeem

x4y K=y o xyy Xty
- Cos—5 -2 sin 5 008 —5—= =

=25inx;_y<cosx2_y+cosx42_y),

z=2sin

OTcoda ACHO, YTO

z<2sin +y<l+s:os +y> H

(paBeHCTEO RxOCTHraeTcAa npu Xx=<y). Tenepb npeacTasum HepaBeHCTEO )]
B TaKOM BHxe:

XY Xty x4ty
z2<<2-25in 3= « 2 cos? o
MM
XY X+
z=8sin 2 cos® ——=. 2
Tax kak Osxjys7, 10 sinxj_y> 0, cosxi_y>0. Caenoratensno, H3

cooTHOWeHAs (2) BHTeKaeT, YTo
x4y 1 x+ty

z x4y 1 1 x+y
SmSST T g st T gt gt = )

Mockoasxy cymma comHoXHTenell npaBolf YacTH HepaBeHCIBa (3) NOCTONHHE, T. e.

x+y+3 x+y+3cs!x+y+ COS!xj_y l,

TO MpaBasA YyaCTb COOTHOuIeHMA (3) HOCTMraeT MaKCHUMyMa NOpH pABeHCTBE Co-
MHOXHTEJeH, T. €. OpH

.,x+y 2 Xy x+y 1 x+y__V3'
sin 3 cos® — —=, I 1g? 3 uam  tg ___-—3-,
Orcwona cnenyer, YTO MaKCHMYM JOCTHTaeTcsd, KOCXa CO§s ——— x+y _1/2_3-
x+ .
sin 2 s T & IPH X ==y ==—, 4 CaM MaKkCuMym
5. L(V3V _3V3
=% g\5 | =75

715, PaccmoTpuM BHpaxeHHE
N=(a,—zx,)" -+ (a3 —2x5)" } ... 4 (@ — zxp)"

Bupaeune N Asaserca KBaApaTuyHOW @ynxumefi aprymenra 2z, xoTopas aMeer

BHI
n n n
N=z Y xj—22 ) ax;+ Y, a
fe=l il il
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fMpn nmobuix RefCTBUTEAbHHX 3HAYEHUAX 2, X;, 4; OYRxkuua N NpuHUMaer meor-
pulaTeAbHble 3HAueHMA, ITO 3HAYMT, YTO [PH MKGHX ACHCTBUTENBHMIX X;, g
IUCKpUMUHAHT 9TOro TpexyleHa He GoublIe HYNA, TOITOMY

n ] n n
(E a,-x,) —(2 xf)(z a;='>$0,
i=1 I=1 =1
1nan
(ayx; ... + apx,)®
x4y

< (¢ ... ap).

Takum o6pasom,
My =4a; ...+ a5

a a
npr L=, ,=-2,

Xy Xn

716. ®yuxnua onpenenesa Ha sced yHciaoBoll ocn. Ecim x <0, To nmaHuas
QYHKULUA [epenuIueTcH B CaelyiomweM Buie:

y=X—x—x+4+l=—x41L
Ecmn 0<<sx <<, 10 QyHKUHA NpuHUMaeT BUX

y=x+xX—x+4+1l=xI1L
Hakonen, ecan x> 1, T0 HCcclenyemas ¢yHxuus TakoBa:

y=x+4+x4+x—1=3x—L

I'padux nanHo#t QyHkumm u3oGpaweH Ha pHc. 19 cnnoluHol AuHuel.

717. $yuxuns onpenensesa ua Bcelt uyme-
nosofi ocn. BHavane crpoum rpagmk pyHKuui
y=|x| 3aTem caBuracM 9ToT rpauk BIPABO
Ha 1 (4T0 maet rpadux Qyukumn y==|x —1|)
¥ onyckaeM Ha | BRoAb ocH oOpaMHar (4TO
naetr rpapmk Qyuxkomu y=|x—1|—1).

v
1
T /] R B 7] 1 2z oz

Puc. 19. Puc. 20.

Haxouen, coxpaHseM Te yacTM NOSYYeHHOIO rpa(HKa, KOTOPHE DaCHONONEHb!
He HHXe ocH abcuycc, a Te€ YacTH, KOTOpPHE paclloNOXeHn HAXe och abcuuce,
OTpaxXaeM CHMMETPUYHO OTHOCHTeAbHO oCcH x. ['padux nawnoft GyHxuum noka-
saH Ha puc. 20.

718. dyukuus onpenedeHa Ha Bce#i uymcaoso# ocw, Xpome Touek —I, O,
1. Ecmn x << —1, T0 naunHas ¢yHKuuA NepenuIleTcd B CAeXYIOLieM BHje:

y=EE=D  xGE D b e ]

—(x+1) —@x—=1
wm y=—x-41—=x—x— 1. Hrax, ecan
A<—-1 10 y=—3xn 4))
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Eean —1 <x <0, 10 pynrkuun ameer Tako#l pum

_x(x-1) xx+1)  x=Dx+1)
=——_x T x 41 + —(x—1) !

g y=— x4+ 14 x— x — 1. Takum obpasom, ecan

J

—-1l<x<0, 10 Yy=-—2x "(2)
Ecmn 0 <x <I, T0 nannylo yHKuMIO nepemuuieM Tax:
Xx—= Iy  x(x+1) + x—D{x+1

Y X + x+1 —=x-1n
niy y=x— 14 x — x— 1. CnenosarensHo, eciu
I<x<l, 10 y=x-—2 3

Hakowneu, ecan x> 1, To xauuan QyHKUuA uMeeT BHX

v=x(x-——1)+x(x+l) + (x—D(x+1)

X x 41 x—1 '
win y=x — 14+ x4 x4 l. 3uauar, ecan
x>1, T0 y=3x 4

Yunrwsas (1)—(4), moxHO merko NMOCTPOHTH rpatgm( nauuno#t dynkuun. T padux
Mokasan Ha puc. 21.
719. ®yHkuma onpexeneHa Ha pcelt yucno-

< J & sofi ocu. Ecmm x*4x=0, . e ecad x=0
\ o
k<t > Y
\
\ ! 7/3
\ /
\ / 1w\
N \ / ) -
N \ / AN/ 1z
\N Wi 4 \
‘9\\ \/
R
=/ [/ A\ ] L
YN
TEY AN -7t
&ﬂ'
¥ ¥ =
Puc, 21, Puc. 22.

man x<<—1, 10 y==x. Takum o6pasoM, uacTy OucceKIpucH INepEoro M
TpeTber0 KOOPAMHATHHX YFJIOB HA MpoMexytkax (— oo, —1] u [0, 4- co) npunaxz-
AeXatT rpaquy.nccneuyemoﬂzgyuxunu. Ecan x* 4+ x<<0, 1. e. ecau —1 << x << 0,
To naHHaa QyHKuua y—— — X. 3uaumr, vactb mnapaboan y=— 2x® —€x
Ha npoMexyrke —I] << x <0 DpuBamnexnr rpapuky Aaumno# pyHkuun. I'padax
Ranpoft GYHKUMM TMoKasaH Ha puc. 22 CIUIOMHOY nuHAEH.

720, dyHkuus ompemeneHa HAa BCeff umcnoBofi~ocH, kpome Toyek —1 # O
Ecna x <<— 1, 10 napHaa (pyHRua nepeDuiieTcs B ClelylouieM Bume:

_ X (x4 1)*
y—f+:7+;ﬁiﬂ.
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nim y=x% — x — xr— 1. Wrax, ecan
x<—1, 10 y=x—2x—-1=(x—-12—=2 (4))]

Ecan —1 <x <0, 0 dpyHkuusa umeer Bux

x+1°
un y=x* — x4+ x 1. Takam ofpasom, ecan
-l<x<<0, 10 y=x*J1L (2)
Haxoucu, ecan x>0, To naHHan ¢yHKuMA TakoBRa:
_ x (x4 D)7

uan y=x* 4 x 4 x 4 1. 3naunr, ecan
x>0, 10 y=x42x+1=(x4 DA 3)

Takuw o6pasom, rpaduk cocrout u3 wactet napa6oa (1)—(3). 'pabux nokasan
Ha puc. 23 cnaouiHOH nuHAeH.

\\ ¥ !
\ \ /
Voo /
\ /
\ \ /
\ \ /
\ \ / /
\ / /
\ / /
\ \\\’ s II
N r /
/ / -
NLLX . ,/
E \
-3 -2 -7 \0\ 7 / Z
/
AN /
t Ne \\_/’
2k =7 !
Puc. 23. Puc, 24.

721. ®yHkuua onpenesena Ha Bcefi yucnoso# ocu. Buauane noctpoum rpa-
b PyHKUAH
Yy=x*—{x|—2 H

&yukupa (1) (a Bmecre ¢ Helt ¥ xanHas) 4YerHas, a noTomy ee rpaduk cumme-
TpHuYeH OTHOCHTE]bHO OCH OPAMHAT.
Ecan x==0, to ¢dyHknua (1) nepenummerca B ciexyouweM Bhze:

y=xz_x-2=(x+l)_(x—2)=(x——~;—)g—%. ()

CrenoBaTeabHO, B DacCMaTpHBaeMOM Cayyae (X =>0) rpagux (yHxuBu (2) nepe-
cexaer och afcuucc B Todke x =2, ®Pyukuua (2) DocTuraer MHHUMYMa B TOUKE
x==1/2, a cam muBuMyM paseH — 9/4. Ecan x==0, To y = — 2, touxa (0; —2)
NpUHARANEXHAT rpaguxy.

Temeps y HaC NOCTaTOYHO XAHHHX [IIA NOCTpoeHus rpauxa pymrund (1)
npu x=0. B cuny uetHocTd (yHuuy (]) Mn MOXeM NOCTPOMTh M Ty YacTb
rpaguxa, KoTopas COOTBeTCTByeT X <<, IIA Yero MOCTPOEHHYIO YaCTh rpaduka
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(npn x=0) crenyeT CHMMETPHUHO OTpa3uTe OTHOCHTENLHO OCH OpIuHat. [ng
noayuenua rpadwmka xawHoit (yHKuMM COXpaHAeM Te UYactTd rpaduxa (yHk-
una (1), KOTOpHe pacnojoxeHs! Hax ockio aGcumcc (T. e. neBee TOUKM — 2 u

mpasee TOYKM 2), a dacth rpaduka

¥ G yHKUMH (lé, pACIONOKEHHYIO MEXIY
1" ToyKaMM — 2 ¥ 2, OTpax¥aeM CHMMET-
PHYHO OTHOCHTEJLHO oOcH  aBcumce,

paguk mauHoO#t dyHkuMu MOKa3aH Ha
puc. 24 cnaowmHo# nuHueH,
=77 _7/2 71 e 722, dyukupa onpeiacnaeHa Ha Bcei
/ I‘ ypcaoBoit ocn. Ecnm x? 4 x=0, 1. e
ecny x=0 mam x<<—1, 10 y=0.
CrexoBatenbHo, NpoMexyTKH ocy a6c-
unce (—oo, —1} n [0, 4 o0) npuman-
nexat rpadpuxky oyuxkumu Ecam x* b x<c0, 1. e ecmm —lssx<<0, 1O
y=—2x* — 2x. 3nauuT, uacTh napaboan y==——2x? —2x, pacnonOKeHHAN
ne Huxe ocyu abcumce, CAYXHT yacTbio rpaduka uccaenyemoit pynkumu. Ipadux
({yHKUMA NOKa3aH Ha PUC. 25 CIAOLWIHON AMHHEH,
Yy 723. dyugnua onpeaencHa Ha Bcel uucnono# ocw,
f kpome Toyek O u 1. Ecam x <0, To nawHad dyHxuns
NepenuiueTca B CAEAYIOUEM BHIE: '

x— 1) — x?
y=—(-(7')1—) x !
unp y = — (x — 1)* — x% 3naunrt, ecanu
x<0, T y=-—2x*4+2x—-1. 03]
Ecan 0 < x <1, TO ¢yHKumMa uMmeeT BuR
— (x—1)® = x®
r yY=—x-ntx
n y=— (x — 1)® 4 x* CuexoBarensHo, ecau
O<x<!l, 10 y=2x-—1 2)

- HakoHey, ecam x> 1, To naHHas (yHKUMA Takoga:
-1 x

x—1 x?

nan y= (x — )2 4- x% Wrax, ecan

Puc. 26 x>1, 10 y=2x"-2x+1 &)

y=

Takum obpasoM, rpabmk ¢yHKuud cocTout u3 yacteil napaboa (1) u (3) u us
vacTd npaMo#t (2). ['padik mokasaH Ha puC. 26 CILTOWHBIME THHUAMM.
24, lNepenumem uccnenyeMyio (yHKUMIO B CICAYIOUEM BHIe:

y=Vie—ht2Va—1+1+Vix—n-2Vx—I+1=
=V Wx=1+0+V¥Vx=1-1)
y= VTl 414 V=i -1]
Bcmm 0<Vx— <!, T. e. ecin l sx<<2, 10
y=Vix—I41-Vx—1+1=2

aecm Vx—1>1, T e x>2 10

y=Vx—1414yYx—1—1=2yx—1
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W3 wusnoxennoro caenyer, 4ro (ywmkuMa onpeneleHa Ha NONyHHTepBane
[1, 4 o), a ee rpadux umeer Bua, NokasaHHbIf Ha puc. 27 cnAowHoi nuHue.
. PyHKuna onpeneneHa Ha Bcelt yucaosoit ocu. [lepenuureM uccaenye-

MYI0O (QYHKUMIO B CIeXyOL{eM BHIC:

y=x-x-(1 —x) y
Takum o6pa3oM, Kopuamu byHKuHK !
apasgores yucaa 0 w1, npuyem 0—
q
At
2..
\ /
|//
v I —
z 27
1/ 7 [ 313 z
o 1z 3z
\
-7
N
Puc. 217. Puc. 28.

IByKpaTHeH kopeHs. CnemoBateasHo, rpadmk uccnegyemo#t Qyuxumu xaca-
erca ot x B Touke 0, a B Touke | mepecekaer sty och. QueBHIHO, YTO Ha WH-
Tepeane 0 <<x << 1 dyukuua y>0. B cuny uanoxeHHoro AcHO, 4TO Ha MHTep-
Bane 0 <<x <l uccnenyemas ¢yukuma umeer maxcumym. Haltnem ero. Mmeewm

X X
y=4: 575 (1—x).
Hcenexyeman pyHxuna u GyHKuus .
x X
oy (1—x) M

ROCTHTAIOT MaKCUMYMa IIPH OIHOM ¥ TOM X 3HaucHuM X. Tak Kak Cydma
x X
7+-§+(1 — x)==1—nocToAHHaa BenuuAHa ¥ Ha uurepsaiae (0, 1) comwuo-

wutenn x/2 ¥ 1 — x nonoxuTeabHH, To QyHkuua (1), 2 BMecTe C Hell U uccne-
Jyemas IOCTMralOT MaKCHMyMa INIDM paBeHCTEE COMHOXHUTGNEH, T. €. Korna
Xx/2=1—x, orkyna x =3%[;. Cam makcumym pasen (*[;)® —(%/5)®="/s;. Haxo-
Hel, 3aMCTUM, YTO €CHM X — — 00, TO ¥ — - 00, 2 ecllM X — + 0o, TO ¥ — —co.
Ipaduk QyHKuum noxasaH ma puc. 28

726. [annan pyHkuua onpexenena Ha pcelt umcnosoft ocu. I'padmk dyHk-
uun umeeT aee obmue toukm O m 1 c ochio aBcumcc, Tak Kak IOPU 9THX 3HAvye-
HUAX aprymeHTa X Qynxkuma y=:0, a mockoabky x‘él——x)’ao, To rpaguxk
XaHHOW (yHKuMM PACnonoxeH He Hmxe ocu abcuuce. B cdny u3noxenHoro 3a-
knoyvaeM, yro $YHKUMA JocTuraet MuHMMyma B Toukax O ¥ 1, paBHoro Hymwo.
flcno, uto ecam x — * 00, To y— 00, TakWe OuCBMAHO, YTO HA HHTeDBane
(0, 1) dyuxuua umeer makcuMyM. Hafizem ero. Paccworpum hyHKumo

%.%.%.%(1—”(1—@. M

xl
“1‘6(1 ——x)!=
Tak kak cymma 1;— +% +—;— +%+ (I'—x) + (1 — x) =2 — nmocrosHHan  Be-

ntypHa, TO (yHKRuMA (1) KOCTHraeT MakcuUMyMa Mpu 3HAUYEHHH X, ABIAOULEMCA
KOpHeM YypaBHeHHa X[2=1-—x, T. €. npu x=2/3. [Ilpu 9TOM B3HaYEHHH X
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H naHHaA QyHKUMA UMeeT MaKCHMYyM, Tak Kak oHa orauyaerc? oT dyHxuma (1)
NNMb TIOCTOAHHBIM KoS(pduuyuenroM 729. CaM MakcuMyM paBeH

20 2 (10
16 3t \3/ 7
MonyyeHHHX NaHHBIX AOCTaTOYHO Ras nocTpoemns rpaduxa (puc. 29).
727, dyuxums onpeneneHa Ha Bceft qmcao-
BO# ocy, Tak kak 4x° -+ 1> 0 npu nao6om 3Ha-
4 YyeHuH X. PYHKUUA HeueTHas, MOCKOALKY

2(— x) _ x
=o' +1- g1 7

! ¥ oGnacte onpexefeHHs (YHKUMH CAMMETPHUHA
7 OTHOCHTeAbHO Hyaa. CaeloBaTeabHO, rpadnik Hc-
caellyeMofl (JYHKUHUM CUMMETDHYEH OTHOCHTEALHO
Hauyana koopxuHar. Ecam x=0, 10 # y=0,
a noToMy rpauk npoxORuT Yepe3 Hayalao Koop-
nuHat. Ecan ®e x 5£ 0, To nepenuiueM uccnexnye-

o N My YHKUMIO B cirexyiouieM BHKe:
g A T 2
3 —
X
y= 1 .
Puc. 29. 44 2

Tenepb BuRHO, YTO ecau X — + co, T0 y— 0, NpHYeM ecad X — + oo, T0 y >0,
a ecmn x ——o0, 10 ¥ <0. TakuM 06pa3om, ocb a6cuacc, CIYWHT NBYCTOPOH-
Hell acumnrotoit. Yepes Hawvano KoOpAMHAT U APYIYI0 DPOU3BOABHYIO TOYKY
(x; y) rpaguka npobexem cekymyio. [lycrh 9ra cexyuias ofpasyer ¢ OCbiO
abcuucc yron a. Mmeewm

4
7 / _3_ 2x - 2
/2” / ga X x(@x4-1)" 4x2 41"
7 7 o1 T Ecm x—0, T0 tga= —-—02— - 2
_/W 4x* + 1
CuexoBateabHO, npaMas  y = 2x
Puc, 30. ABIAETCH KacaTenbHOM rpagHka

8 Touke (0 0). Haxoweu, nafinem
9KCTpeManbHLe 3HaueHua QyHxuun. [lycts
2x

—,

4x% -1
lNepenuuieM 3T0 PaBeHCTBO B BHIe

dox' —2x 4 a=0.
Peusas 910 paBeHCTBO OTHOCHTENLHO X, NMOAYYUM
1y 1 —40?
4q *

PYHKUMA XOCTHrAa€T SKCTPEMYMa, KOTJHA Xy = Xy, T. €. korxa 1 — 4a® =0, orkyna
a= 3. JTu 9KCTPeMaNbHhle 3HAUEHHA (YHKUMH COOTBETCTBYIOT apryMeHTaM

Xy, g=1fda=x 1,

flcHo, uTo B Toyke x=='/; DyHKUNA UMeeT MAKCHMYM, 2 B TOYKC X=-—1/q—
MuHUMYM. MakcuMyM nccaelyemMofi (yHKuMH MOXHO Ha#Tn M uHage. Mmeem

y=————, llpn x>0 pysrUua 2x-|——1 =0, T e 3HaMeHarelp JaHHOH
1 2x
2x+_4
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GyHKUAR NMeeT MHHHMYM npn x=1!/;, a moToMy Hccrexyemas ¢gyHkuAa RocTH-
raeT MakcuUMyMa B STOH xe Toyke.

I‘glqu tdyHKunn nokasaH Ha puc. 30.

728, dynxuus ompefeneHa Ha Bcelt uncnoBof ocH. Tak kak |x|[==0, £* =0,
0 ¥y> 0 npn moboMm x, T. e. rpapak MaHHON QyHKuUM PAaCcHojioXeH BHILE OCH
abcunce. PyHKuAA ueTHas, a MOTOMY ee TIpadHK cHMMeTpPuueH OTHOCHTEALHO
ocy opaunat. [lepennuem nannyo (pyHKuno Tak:

x|+l _TxITTET
V=TT = ) L

Temepb BHIHO, YTO ecau X — + oo, 10 y— 0. CrenoBarensbHo, och abcunce —
acuMnrora rpajuxka ¢ynxuuy. Ecam x>=0, 10 maHHas QyHkuua samimerca
B cleaymomeM BUIE:

_x1
y—x’-l-l'
Myems
x+1 8y _
Fr=—% WA axt—x 14-a=0

dkcrpemansHOE 3HaveHUEe (QYHKQUN ONpEeAeNuM A3 YCHAOBUA pAaBEHCTBA HYT10
IIHCKPHMHHaHTa
1 4-4a — 40* =0,
oTkyaa B
1£V2-
¢=—3

1 2
Ho Tak xax a>0, To nuMmeem numib a=—+2—‘-{—. STOMy 9KCTpeManbHOMY 3Ha-

YEHWIO COOTBETCTBYET EIMHCTBEHHOE TONOMUTENbHOE 3HaueHue x=)2_—1,
Hnn groqnemm rpaduka onpeneauM HeCKombko ero Touek (maa x==0). Ecam
x=0, 10 y=1; ectu x=1, 10 y=1; ecan x=2, y=>3/,. Hakoneun, 3amerny,

11V?2
p)

yTO €CTh MaKCHMYM (YHKLMM, TaK KaK B OKPECTHOCTH Touku V2 —1
_ f
14+ V2
dyHkuns y<—L5—. Tenepb Ml HMeeM NOCTATOWHO NAHHHX LAA MOCTPOEHHA

npaso#t (x ==0) vactn rpaduka. Jlepaa vacTh rpaduka CTPOUTCA CHAMMETPHUHO
npaBofl OTHOCHTENbHO OCH OpIHUHAT.

MakcumMyM wuccrenyemo#t OYHKuWM MOXHO HallTh H JIpyraM cmocoboM.
Hnmeem

x4l x+1 = l =
YRR GF 2 GFD 2T 2,
x 41
1
= x4 1 | £ )_ '
_ v+ )

3HameHaTelh NPUHAMAaET HanMMEHbIIGE 3HayeHme (paBHOE 2)2—2) npa
11 HU. X, Cesammnrcxril ) 21



1 ) =1, 1. e. npu x=)2— 1. 3uaqnr, GyHKUNA ¥ NMeeT MaxcCH-

V2 x+4+1 _
M¥M, paBusiit _l = L+V2 .
2y2—2 2
I'paduk nannoit pynxuun Asobpawes na puc 3L
Yy Z+1

/4

3 2 ci-Bidbs 1 2 J=%
Puc. 31.

729, Viccnenyeman dyHkuua onpeleaeHa Ha Bcell wncaoBolt ocu. PyHxyua
yeTHad, a MOTOMy BHayane NOCTpouM rpaduk aaa x=0, a 3aTeM goCTPOMM TY
yacth rpaguxa, KOTOpad COOTBETCTBYeT x <0, myrem CAMMETPDUYHOrO OTpaxe-
HuA vacTu rpadpmka ana x =0 orHocuTeabHO OCH OpaHHaT. Ecam x — oo, 10
y~0, npuuem y> 0. CrenoBarenbHo, 0Co X ABAAETCA FOPH3OHTAALHON acHMI-
Toro#l. Jlannyw ¢yrxkuuwo (1aa x =0) MoMHO mepenucath Tak:

y__x’—l—l—x’-}-?x—-l —1 (x—1)?
x? 41 - 11
Orciona BuaHo, 4T0 (YHKUMA LOCTMTae€T MakCHMyMma, paBHoro I, npu x==1,
B cuny vernocru dyHxunn bysxuug UMeeT TakKe MaKCHMyM B Touke —I, pas-
umift 1. Temepp Hallnem KacareabHyw k rpaguxy B Touxe 0. Vmeem
y 2
X x241°
flcio, uto ecnm x — 0, To OTHOUIeHHWEe y/x — 2, T. e. ypaBHeHHe KacaTembHOM
B rouke 0 ectb y==2x. Tak KaKk QyHKuHA YeTHaA, TO MPAMaA y = —2x TaKKe
ABNAETCA KacatenbHolt rpagmka B Touke O (11 meBo wacTu rpaduxa).
Ipaduk QyHkuun n3obpamken wa puc. 32,

Puc. 32,

730. Tax Kak JUCKPUMWHAHT KBaAPaTHOro rpexunesa x? — x - 1 orpunarenen,
10 x* — x-+1>0 npu mp6om x. [losTomy uccnenyemas GyHKuUA onpenenesa
Ha Bceit yucaoBoOft ocu M ee rpaduk pacro’rodeH Buime ocu x. [loCckoasky mpw
X — 2400 dyHkuua y— 0, 10 oCb x ABIAETCA rOPUBOHTANLHOH acUMNTOTOH rpa-
¢uxa ¢ynxudu. Tenepp HafineM sKkCTpemafbHoe 3Havenue dyHkumu. ficwo, wro
dyukuua xf —x-1- 1 HMeeT MHHHUMYM, a [OTOMY HaHHaAd (YHKUUA AMEET Max-
CUMYM, NpUYEM STOT MaKCHMYM HOCTUraercAd B To#t e TOYKe, 4TO W MHUHHU-
MyM GyHEunu x* — x -} 1. MsBecrHo, yro KBaxpaTHuift Tpexuned ax® - bx ¢
NpUHAMaeT SKCTpeManbHOe 3HaueHne B Touke x = —b/2a. CaenoBareanbHo,
ncenegyeMad (yHKuHA DOETUraeT MaKCuMyMa B Touke 'fg, a caM MaKcAMYM

2
ymu= l 2 l =_‘5'
(z) -7+
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Bnpouem, makcumyMm ucciaenyemott hyHkunn mowHo walltm m umase. [ycTh
2
Foxf1 &
llepenuinem 970 paBeHCTBO B CrefylOLIeM Buie:
ax® — ax (6 —2)=0.

Peman 310 paBeHCTBO OTHOCHTENbHO X, NMOAYYHM

a+ VY 8a—3a°

X1,8 = % .

Ranmas dyunkupa gocTuraer cBoero MakCUMyMa [pH Xx; =X, T. € Koria
8a — 3a°=0. Tak kak a£0, 10 a==2/, T. €. y .. =8/, DToMy 3HaYeHHIO y

COOTBEICTBYeT X ="'/, das yrouyHe- Y

HHA rpaduKka Haillem HECKONbKO €ro 21T

TOYeK: 2
x| =] o | 1] 2

~a
T

y|2/3l2l2l2l3

z 7 0% 7 7 4 z
Puc. 33,

Haneca Bce monyuyeHHmie JaHHBE HZ KOOPAMHATHYIO MIOEKOCTh, MONAYYUM rpaduk
uccaenyemoh ¢yHxuuu (puc. 33).

731, Ilepernuinem Xaunyo GOYHKUUIO B Buie
y= 4] x|
GFD@E—9"

Teneps BHIHO, 4TO GYHKUAA ONpeAeldeHa Ha Tpex HHTepBanax: (— oo, —Il),
(=1, 2), (2 +-o0), a cremoBatersHo, rpaguk coctomr n3 tpex sersed. Ecam
X~ —1 cneBa, T0 y-— -}-00; ecau x — —I cnpasa, 10 y— — 0O, ecan x -~ 2
c1eBa, T0 y — — CO; ecay X — 2 CupaBa, To y — -k co. TakuM o6pasoM, mpAMbie
x=—1 u x=2 ABIA0OTCA ABYCTOPOHHUMH BePTUKAIbHLIMYU acuMnroTamu. Ecam
x=0, Ton y=0, T. e. HaYaNo KOOPAMHAT NPHUHAMNEKUT rpaduky dyHKuuA.
OueBugHO, uTo Ha HHTepBane (—1, 2) BETBb IrpaguKa pacnonokeHa He Bhlllie OCH
abcuucc, a Ha upTepsanax (— oo, —1) u (2, J-co) BetBu rpadimKa pacnonomeHnl
Baue ocw abeumcc. OnmpeneanM kacaTenbuote kK rpapuxky B Touke 0. Ecam x <0,
TO uMeeM .

y _ —4

x xt—x-2"
flcro, uto ecnam X— 0, TO y/x— 2, T. €. YypaBHeHWe ne€BOH KacarenbHOH ectb
y=2x. Ecim x>0, 10

y___ 4
X B2 —x=-2"

B srom cayuae, ecam X — 0, T0 y/x — —2, 1. e. ypaBHeHne NMpPaBoOfl KacaTedbHOH
ecTh mpamaa y = —2ux.
Paccmorpam pasHocTs 2x — y npn X <<0; nmeem
4] x| 4x 2x (x* — X)
=2 = .

xt—x—2 x+x~’-—x—2 x+Dx—2

Hafinennan paauocth Ha murepsane (—1, 0) nonownreasna. CuenoBarensno, Kaca-
TenbHan y = 2x (nposeneHHad B Touyke 0) pacmonomeHa BhilUIE COOTBETCTBYOLIEN
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BeTBH rpabuka. Tenepb paccMOTPHM pasHOCTh —2x — ¥ npA X > 0; umeem

4x . —2x(x* —x)
X —x—-2 (x+D(x—-2) °

OveBulHO, 4TO MOCHEAHAA PA3HOCTL oTpUUATeNdbHa Ma uHTepBane (0, 1) u momo-
WuTeabHa ua uurepsane (1, 2). 3naunt, BerBb rpaduka Ha uuHTepBase (0, 1)
pacnonoxeHa Bhille KaCaTeAbHON y == —2x (upoBselleHHo#t B Touke 0), a Ha uu-
tepBate (1, 2) mume srofi KacaTenpnoil. Orcioma cnedyeT, uTO KacarenbHas
y = —2x nepecekaer rpaguy ¢yHxkuud B Touxe (1, 2). ['paduk noxasaH Ha puc. 34.

— —

4
I E ]
: |
poIr ,’
! ' '

! |
I
A |
i i
12} !
| ]
' T
| -//,‘,\' )

R, A
-5 -5 -4 -3 -2 -1 77 d 4 5 & 7z

I 4 1
/ 3
L\
WA -
i \\N:
:-3. \"~"*I
] 1
1 -4 !
i |

Puc. 34,

732. Nanuywo ¢yskuuio nepenHiueM B CleiyiolleM BuLe:

_ 2x?
Y=G-Dee—x+1) "

Tak kKaK KODHHM KBaxpaTHOro tpexuaeHa 3x* — x 4 1 xomnnexkcHole, T0 3HaMeHa-
Teldb (GyHKuMA paBeH HYMO Auitb Npd x == 1. TakuM o6pasowm, TaHHaA Gyuxuus
onpejnefeHa Ha ABYX WHTepBanax: (— oo, 1) u (1, +c0). Ecnu x =0,104 y =0,
cleZoBaTeNbHO, rpaHK QYHKUMH NMPOXOAUT 4Yepes Hayalo KOOpAHHAT. Kpakpar-
Hbufl Tpexunen 3x* — x-+1>0 npy no6om aHauenuu x; M0o3TOMy, ecau x — 1
cnesa, T0 y~ — 0o, 2 eClid x - | cnpasa, To ¥ — -+ co. 3HAUHT, npaAMas x =1
ABIRETCA NBYCTOPOHHEl BePTHKANLHOK aCUMOTOTOW, NpHYeM 1€BaA BETBL yCT-
peMAseTCR BHH3, a mMpasas — BBepX. [lepenuiuem nccieqyeMyio OYyUKuuio B BHIE

2

4 2 1
S-xtw e

y=

fAcHO, uTO eCam X — OO, TO y— %/, & MOTOMY npaMas y="1*/; CIyXHUT ropmu-
80HTaMbUOM aCUMNTOTOM, MpUYeM ACHO, 4TO leBan BerBb tpaduxa (pynkumm pac-
N0AO0XEeHa HMXKe acCHMMOTOTH, a npaeas — puiue. HakoHen, nokaxewm, yTo B Hayane
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KOOpAMHaT oCb abcumcc KacaerTca rpaduka dynknnu. Uveen

2x%

x 3 —4xF2x—1°

ficuo, uro ecan x— 0, 10 y/x — 0. CremosarensHo, och abCyuce CayxAT Kacae
TeabHOM rpaduka dyHkuum B Havane Koopausat. T'paduk MokasaH Ha pac. 35,

q !
|
|
|
—————— /) I
\ !
;3 -é = 1/ i7 2 Jz
|
|
|
]
]
I
Puc. 35

733. dyuxnua onpenenena AnA BCeX X, Kpowe Hyas, flcHo, uwro ecau x— 0

cnpasa, 10 ¥~ -}-00, a ecay x— 0 ciesa, T0 y~— — oo.

Takum o6pasom, och

OPAMHET ABIAETCA NBYCTOPOHHeH acHMNTOTOH, Npuuem rpadmuKk YXONMT BBEpPX

efnpaBa, a cieBa — Buu3. Ecan x— + oo,
10 ¥ — 0. CregoBarensHo, OCb X Cly-
MUT ropu3oHTanbHOR acamnroroit. Ecin
x>0, 10 byHknua yOwBaiomasn, a no-
ToMy npn x>0 ¢yHkuna He nmeer
SKCTpeManpHbix 3HaueHn#. Tenepb pac-
cMoTpHM dynkuuio npu x <0. Brenxem

o6osnaverne x= —lJz, rme z2>0.
Hnmeem
y=21(2"—28)=27-22(l —2)=
z z
=27-4--2—-—2-(1-—z).

SIcHO, 4TO y [OCTHraeT SKCTPEMalb-

HOr0 3HaueHHA ORHOBpPEeMEHHO € QYHK-
z z

nuelt —2—-—2—(1——2). Tak kak cymma

_g_+_2z_+(1 — 2) =1 — nocroauna,

z oz
TO TpOH3BEdEHAE o - —2—(1 — 2) moc-

y
H.
-7_
é’_
j..
4-
3.
2_
pl
EEEEAI 773456z
_Z_
_J.
L
Pac. 36.

TUraeT MaKCHMYMa DY PaBEHCTBE COMHOXMTeded, T. e, MpH 2[2==1—2 oTkyna

z=2);. Ho mockonbky x = —1/2, T0 uccaexyemas ¢GyHKUHA HUMEET MaKCHMYM
npu x = —%/3, @ NOTOMY MaKCUMYM QyHKuum paseH 4. Ecany=0,10 X 1=0,
oTkyma x= —1, T. e. rpabmk (yHkuAu nepecekaer Ocb x B Towke —l.

IFpagux nccaenyemot byHkuan mnoxkasan xa puc. 36.
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734, Uctnenyeman ynkuna onpeseneHa Ha Bcelt uncnopoft ocH, KpOME Hyns.
flcno, uro ectn x — 0 caesa, T0 ¢pynkuma y-— — oo, a ecan x— 0 copasa, T0
dyHknua y — - oo. CnenoareabHo, oCh OpPAUHAT CIyXUT NBYCTOPOHHeH BepTH-
KanbHol acumnrorof. Tlockoabky uccilenyeman (yHkuus HeueTHas, TO BHayane
nocTpouM Ty uactbh rpaduka @yHKuuu, KOTOPaA CO@TBETCTBYET MONOKITENbHLIM
2HaueHWSM aPryMeHTa X, a 4R MoAyvYeHuna BeTBU rpaduka n1a x <0 oTpasum
Y¥e HOCTPOERHYI0 4aCThb (AnA x> 0) oTHocuTensho Hayama koopauHat. ilepe-

pullleM TaHHYIO (QYHKUHIO B CIEIYIOLIEM BiAe:
q

3 1 i 1
[— .1 Ea—_— 1 —_— —m
y=x+ 6x "~ +l6x+ 16x+ 16x °

Tak xkak npoussenchue
LI .
16x ~T6x " 16x

€CTb MOCTOSHHAA BCAWYHHA, TO HCCHefyemana (YyHK-
IUUA JOCTUraeT MHHMMYM2 OPH YCIOBUH

]
3 —
* =76

i
—TSTE' T. €. x——2—.

Munumym QyHKuau pased
16-(Ya)'+3 1
1 -2

16 - 5

-7 1 1 z x3

TlockonbKy rpadwK QyHKuHH cHMMeTpuued OTHOCH-

Puc. 37. TeAbHO Hayala KOOPIMHAT, TO (YHKuUA HMEeT Ma-

KCHUMYM, pasHbit —1/, npu x = —'[;. HakoHen, sa-

MeTHM, 4To ecay x— -}-co, T0 ¥ y-— -} CO, @8 eciH X — — 00, TO y->— OO,

I'paduk dyHxnuu nokasaw Ha puc. 37.

735, l/?ccnenyeman dyHxnua onpegeneHa Ha BCel§ yucaoBoit 0CH, KpoMe TOUKH

= —1. PaccmoTpum nopegenue QyHkumu npu x— —1. Eciu x— —1 caesa,

TO yYuCautelb CTPEMATCA K MOCTOAHHOMY wuucay 6, a 3HameHareab x4 1 —0,

npuveM x -+ 1<<0. Ecam me x— —1 cnpasa, To yucauTenb CTpeMurca K Tomy

Me MOCTOAHHOMY yucly, Kak W NpH CTpeMiaeHuw x K —1 cneBa, a 3HaMeHarelb

x 41— 0, npuvem x - 1> 0. CaegosareasHo, ecan x — —1 cneBa, 10 y— — co,

a ecnu x— —1 cnpaBa, 10 ¥y — 4 co. Tak kax B Touke x = —1 QyHKuua He

onpeseneHa ¥ npu x— —1 OYHKuHA y — 00, TO NpAMad x=--1 ABaAeTCA

NBYCTOpOHHeH BepruKanbHOM acumntoTod - rpapuka ¢yHxkuud. Temepb Hahmem
acHMITOTY, He NMapannenbHyl® OcH opauHaT. Kmeem

xF=N@Ex—=2 _ (1’31?)0’32?)
x4+ x (1+7]€>'1 .

OueBuIHO, 4TO echd X — oo, To y[x— 1. Takum o6pa3om, 11R acHMOTOTH
y=ax 4 b Kosppuunent a = 1. [lanee,

B
X

2
Bodwg2 . —axq2 %
x 41 FETIFRL l-}-—l— ‘
X

fICHO, 4TO eClM x — OO, TO PACCMATPUBAEMAA PA3HOCThH CTPEMHTCR K uuCary —4,
T. €. b= —4, WUrak, ypaBHetine acnMATOTH (HaKaOHHOH) ecfb

y=x—4
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Tenepb mccnexyem noromenue rpadmka OTHOCUTENBHO HaftxemHO# ACHMUTOTHL
Paccmorpum pasHocts

x' —3x+42 6
~ = —_ )=
xF1 = =SrT
Bunuo, 4Tt0 ecmn ?i—l> 0, 1. e. x> —1, TO rpaduK pacnonoWeH Hal ACHMI-
rotoft. Ecan xe xj-l <0, 1. e. x<<—1, TO rpadux pacmomoxkeHn MOx acumil-

ToTo}. [lepefiieM K HaXOMHAeHHIO TOYEK 3KC-
rpeMyma dysxunn. [lycre

X —3x42
x4+ 1 -
x—(@a+Nx+2—a=0.

B Toukax SKcTpemyma JOmkHO OnTh X, == Xy
a caefoBaTelbHO, AUCKPUMHHAHT

|
(@4 3)* — 4(2 — gy =0, !
I
a* 41024+ 1=0, : k4
14

g

nan

Ui
v
OTKy;a MONyyaeM SKCTPEManbHbE 3HAYeHUA R -4
QyHKRUMI: L 1;
0,=—51+2V6, g,= —5—2V6. ° il W
v
4 .
' &

x1=V6 —1, xa=— (6 +1).
Tak kak Ha uRrepeane (— oo, —1) npu

x#— (6 +1) pynuun y<—5-2V6

W IOCKONBKY Ha uHTepsaie (—1, 4 co) QyHk-
uMa y>—5+4+2V6 npu x£Y6—1, 10 8 Puc. 38.

rouke — (V6 +1) dyskuus nocturaer max-

camywva, a B Touke x =16 — | — MunuMyma. Makcumys u MUHUMYM HCCaenye-
Mol GYHKUHA MOXHO Ha#tTH ¥ MO npyromy. Mweem

xf—3x+2 (x+DP-5x+1H46 —

y= x+1 x+1
- 6 _ x+1 ﬁ)
x4 1

=1, 1. e. npu x=)6 —1, paccmarpuBaeman
Ve P 14 P P

1
@yHKUAA DOCTHraeT MUHHMMYMa, pasHoro 2}/6 — 5, a npn x{/z_ =-1, T

|
|
[
i
i
[
CoorsercTByolUINe UM 3HAUEHHA apryMeHra; ’, f
I
|
|
i
I
1
)

Orciona BHIHO, 4TO NPH

npn x= —1 — V6, — makcumyma, pasworo —5— 2} 6. Haxonen, 3aMerum,
yto rpaduk QyHKuuu MepecekaeT ocb x B TOWKax 1 U 2, 2 ocb ¥y — B TOuKe
o 2%. I'pacduk nmokasad €Ha puc. 38,

36. ®ydxuua onpegeneHa sa BCefl yMcaoBo# ocw, kpome HYJR. Tak kak
OyHKkuua HeyeTHas, TO ee rpaduKk CHMMeTpHYed OTHOCHTENbLHO Hayala KoOpIaH-
Har, [lostoMy BHayane HocTpoum rpaduk maa x >0, a MOTOM CHMMETPHUUYHLIM
OTpaMedueM NOCTPOCHHOW 4aCTy OTHOCHTEAHHO HAyaAa KOOS}IHHBT nonyyum Ty
yacTh rpadmka, kKoTopaa coorsercrByer x<<0. Ecanr x>0, 10 y=x'—x
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Nockoabky ye=x?(x+1)(x—1), To TOuxka x==1 och aBcuucc NpHHALAEKHT
rpabuky ¢ynkunn. OuesnaHo, uto ecaum x>1, To x*>x% a moromy y>0
mpu x>1. Ecmn xe 0<<x<<l, To x*<<x* m, cnexoBatennto, y <O mpn
0 < x<<1. Hanee, nyctb x* — x*=ga. PemuM 9TO YpaBHenue OTHOCUTEALHO X:

smg L2V IR
Orciona BHIHO, 4TO KOpHW OYAYT kpaTHHMM OPH @=—'j, # npu a =0. Bcau

=1, 10 x=-FV2]2, a ecnt a=0,10 x=0. Ho Tak xax x=£0, T0 umeex

auib o = —4f, npu x =+ Y2/2. Tak xak 8

¥ oxpecTHOCTH Toukd V2 /[2 pyukuus Goabite

(B anre6panyeckon cuicae), vem —'/,, 1O B

Toyke x=V'2/2 wnccaexyemas dyuruusa
HMEeT MHHHUMYM, PaBHbIt —!/,.

Bupouewm, uccaenosaHie HyHKRUE MOXHO

- 74 nposecTd ¥ TaK. KmeeM y=ux'—x*=

1 ]

—— —_— - S R, -

- _/Tz = (x 2) 7 » OTKYZa BUIHO, 4TO y IO

CTHraer MHHUMyma (npu x> 0), xorma x*—

__é.=0, 1. e. npn x=1/V2, npuuen stor

MHHUMYM paBeH —!/,. B cuay HeueTHOCTH
dyHkuuy, B Touke x== —V'2/2 dynkuua Ko-
cTuraer wMakcumyma, pasHoro !/, Taxxe
Puc. 39. 3aMeTHM, 4TO0 eclid X — - o, TO y — -~ 00,
a ecm x——o00, 10 y——0co. [papnk

(dyHKUMK mokasas Ha puc. 39,
737, dyuxuus onpegenena Ha otpeske [—1, 1]. Ecanm — /2 << arcsin x <0,
T. e. econ —1<<x<<0, 10 signarcsinx= —1. Ecan arcsin x=0, 1. e. ecau
x=0, signarcsitx=0. Ecmn O<<arcsinx<<r/2, 1. e. ectu 0<x<1], 1O
sign arcsit x==1, Taknm o6pasom, rpaduK (YHKuAW cOCTOMT U3 NBYX NPAMO-
AuHe#HBIX NuHA ¥ M30NMPOBAHHON TOuUKM (Hauano xoopausat). I'padux naxHoil

®yHKuMu mokasaH Ha puc. 40.

y g
S e 7k
- O~ T z
—_—— 7 N\
1 7] 1T T , \
’ \
~7 -
_——-’u~’
Puc. 40. Puc. 41.

738, dynkuus onpeleneHa na Bcelt yucaooit ocu. Ecam 1—x2 <0, 1. €.
ectn x <<— | uam x> 1, 10 sign (1 — x?) = —1. CaemoBareasno, npu x <—1
Aaan x> | nauHaa QYHKuHA UMeeT BHJR

~ y=—lxl.

EBcan 1 —x*=0, T.e. ecam x =+ 1, 10 sign (1 — x*) =0. 3uaynr, npn x = = 1
JAauHan ¢ynkuan nepenumierca rtak: y=0. Ecm 1—x?>0, r e ecan
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—1<x <], rosign(l —x* =1, anoromy npn — 1 < x <1 pannas dynkuna
TakoBa: y=|x|. Taknm o6pasom, rpaduk KaHnoit GyHKUAN COCTONT M3 uETHIPEX
npnmznnueﬂuux IMHMA A OBYX M30AMPOBAaHHHX Touek. [ pabuk nNOKasaH Ha
puc. 41.

T
739. ®ynxkuun onpeneneHa Ha BCelt uMCTOBOR oCH, KpoMe TOYeK 5 -+ km,

cme k=0, +1, +2 .. Bou tgx<<0, me ecnn—g 4k << x < km, TO

signtg x=—1, a noTomy B 9TOM cayuae faHnas QyHKkuua umeer Bua y=1l.
Ecnm tgx =0, 1. e. x=1kn, 10 signtg x =0, 2 naHHaA QyHkuua Takopa: y=2.

Ecau tg x>0, T. e ecnn km <x<% -+ kr, To signtgx =1, u XaHHag QYyHK-

uuA 3a0dterca Tak: y=3. Takum oBpasom, HuccaedyeMmaa (yHKu¥s COCTOMT M3
OTpe3K§B (6e3 Hayan # KOHLOB) M M30AMPOBAaHHHX TOUYeK. ['papuK NokasaH Ha
puc. 42.

g\
- - - e - - -—
. * * Z * [ ] [ ]
— e g Lns V) f—ye i i
- -oxf on-F O F Lo onz

740. ®yuknua onpefeaeHa Ha Bce#t wucnosoA ocu. Ecam cosx <0, T. e
ecau —’—2:— + 2kn <x<?—2’—:+2kn, T0 y=signcosx=—1, Ecan cosx=20, 1. e.

ecau x=l2‘-+k-u, 10 y=signcosx=0. Ecam cosx>0, 1. e. ecau 2kr —

T
2
byHkuun cocTouT U3 OTpe3KoB (6e3 Hayal M KOHUOB) W H30AHPOBAHHMWX TOYeK
ocn abcumncc. I'pabuk nokasan Ha puc. 43

<X < % -+ 2kxn, To y=signcos x=1. Takum o06pasoM, rpadux nanHof

9
f—— : R e e fe—
T —.éa?néﬁ—;z _fz_ﬂ f;g” %zzézz’ézr Jh’fz-
-1
Puc. 43.

741, ®ynxuua onpefpeneHa Ha Bcell YHCIOBOM OCH, KpOMe TOYEK X == k=, rje
k=0, +1, + 2 ... Pyskuua 4YerHas, a NOTOMY ee rpaPMK cCHMMeTpHyeH OTHO-
cHTENbHO OCH OpRMHAT. PaccMorpum dyHkuuio Ha unrepsane (0, 2x). (Ha unrep-
Banax (2=, 4=), (4=, 6r), ... anayeHUA OYHKUMA TaKHWe XK€, KaK COOTBETCTBYIO-
mue 3Havenna (Qynxudu Ha unrepsane (0, 2n).) Ecam cosx=0nm x>0, 10
naHHaa (QYHKIAA TepenuileTcA B CAENYIOLleM BHJeE:

2 cos? =~
_14cosx 2 —ctg X,
o osinx —2s'm£c0s£— 7
2 2
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ecn xe cosX=<0wm x>0, 10

pg X
_l—cosx __ 2sim! 2

V=" x

2sin = cos =
2 2
HMrak, na npomexytkax 0 <x<<n/2 wan 3n/2<<x <<2n onemenTaMmu rpacduxa

X
ABAAIOTCA yacTH rpaduka PyHkuun y = ctg 5, 2Ha MPOMEXYTKAX n/2 < x <<mH

4

| § ! |
| | | |
I I 1 1
| ! | I
| ' | l

! [ I
i | I l
] ! | '
J ] —+pp— I |
1 ! ! I f |
-3l -f g ?Z ;J’Z' pzr/z 7z z
( —_——d e -4 —— == :
| ] | '
! | | !
) ! | ]
| | | |
' ' | |
' } | |
! { [ I

Puc. 44.

n << x << 3n/2 oNeMEHTAMM [PaQuUKa ABAAOTCA yacTH rpaduxa GyHknun y = g %.

Tpaduk maHHO bYHKuWM NMokasaH Ha puc. 44.

742. ®yHKuMA ompeneseda Ha Bcell qucAoBOl ocH, KpoMe HYas. PyHKuuA
yetHan. Tak kag log, x* =2 log, | x|, TO RaHHy©O QYHKUHIO MOXHO nepenucarb
TaK:

y=|logs| x|l

Buayane moctpoum rpaduk OYHKuH v = log, x (x> 0). 3arem cTpoum rpadux

Puc. 45,

®yHkuuu y=1log, | x|, T. e. coxpanseM rpapnk ¢ysxnuu y=Iog, x 1 Aonoi-
HAeM 3TOT rpaguk Kpusolt, cHMMeTpHuHOM rpadury y=logsx OTHOCHTENLHO
ocn epauHar. Oaa nocrpoenua rpapuka @ywxknuuu y=|log,|x || coxpaHaeM Te
yacra rpaguka Qyuxkuny y= log, [ X[, KOTOphie DPaCHONOMKEHH He HHNKE OCH
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alcuuce, a Te YacTH storo rpaduxa, xoToppie paCHONOMEHB HuXe ocH abcuuce,
0TpaxaeM CUMMETPHUHO OTHOCHTENBLHO OCH a6CLHMCC. 3aMeTHM, uTo ecad x — 0
KaK cnpaBa, TaK 4 cleBa, 10 ¥ — -+ co. CnenopaTelbHO, OCb OPNHHAT ABAsETCSH
IBYCTOPOHHEN BEPTHKanbHOM acHMnTO-

ToN. 'padux nawHo# QyHKuMM mnoxa- v
3aH Ha puc. 45. : /
743. ®ynxuus onpemeneHa vascet -3 N\Z -/, 0 7 Y 3z
uncnoBofi ocH, Kpome Touex x 1. Pynx- ) '
UHs YeTHas, a nOTOoMy ee rpadux 1
CHMMETpHUYEH OTHOCHTENBHO OCH OpIH- |
Har. Jlawnyio &yHKuWio nepenHmeM :
l

TaK:

)
1
!
]
]
|
|
|
1
]

y=log.||x]|—1|

Ecan x — x| Kak cnpasa, 12k 4 cne- Puc. 46.

Ba, To ¥ — — co. CaenosarensHo, nps-

Mble X== | ABINIOTC NBYCTOPOHHMMH BepTHKaTbHbIMM acuMmroTavu. Ecam
X — & 00, T0 y— + co. HyXamu @yHxuuu caymat uncsa 0, + 2. Ha unrepsa-
nax (—oo, —1) u (0,1) Pyuxuus )Owbawuias, a2 Ha wHTepsanax (—1,0) n
(1, 4- 00) dyuxuna soapactarowas. [padux gynxunM WaoGpaxeH Ha puc. 46.

§ 14. Ipeneaw -
744, a) Vimeem
im VT R—d= tim YIT2—00 T+

X 4 oo x> 4 oo V1fxt4x :
_ li - =0
x—»lr-?—ool/ 1+ x24-x
6) Mmeem .
im (YTI+2—x)= lim YTFx24|x)=co
X = — CO X —»—0c0

745, Vimeem

i WEFa—VDWVxtatVe) _ 00 ¢ 4

x - Vx+a+Vx X - 00 Vx+a+l/7c

746. Vimeem

= i VIEL=DVTFE+1)
x=0 sVTF 1)

= lim

S | P S|
s=0x (VT4 1) x-0Vidtxfl

lim
x—=0

Y1i4+x2—1
x

747, Viveem

xB—VT\C__ lim VTV(XV}—])=
x—»lﬁ—l _x—>l V./_\f—l

= lim W(V}‘V‘%(:TV’_‘““ 1)=Ji3‘| Vix+Vx+1)]=3

748, Nycts 23 4 x =22, rorna x =2z — 23. Ecam x — 4, 10 2— 3, 12K Kak

z=-"’/ 23 4 x. Vimeem
x—4 . 2227
im = lim ;
x4y BFx—3 2-82—3

= lim (z® 4 3z 49 =21
z2—3
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749. Vimeem

fim ViFx—DWTFx+1) — Tim x
x =0 2WT¥x+1) x—»Ox’(Vl—x-}-l)

= T

750. Vimeem

i Y11 i VEEFT=—DVEFTLDY EFT64+4)

x-»DVx’+16—4 -0 (VELB—)VEFI DY T F16-44)
— lim £V FF1644) lim VE2Fi64+4_4+4
x—0x? (Vx‘ +1) x=0 Y xi4141 1+1

=4,

751, Umeem
limm[x(lfx’+ T—)l=lim[— x| EFT+1x)]=—co.

x—>—

752. Nmeem

x -0 Vxt414x x»oOVx’+l+x

= lim !

1
X = oe l -7.
]/1+;5+1

753. Umeenm

lim (VLI —Vr—1)=
X = 00
— jip 2RV FFTI—VEDYETFTIHVE—D) _
tooo Va+il+Ve—1
= lim 8/2(xs+1—x8+1) lim 2 /2
oo Y14+ Yrr—1 x>0 Vx"+1+l/x’—l

- = lim

"”°°]/l+xa+]/1——

wlto

754. Viveenm
lim (V xFa)(xFb) —x)=
X = o0

- i VEEDGED DV GTOGER +2) _
x>0 Vix+ay(x+b6)+x
(x-+a) (x4 b) — x° = lim (a-+-b6)x-+ab —
sV (xFa)y(xF8) +x x-0VEFr(@Fb)x+abtx

a+b+a—b
= lim __aT_
‘””]/Hr 2+ S+

—2tb




755. Myers Y (X F1E — Y/ (x — 1) = £ (x). Uneem
fx)=
VTPV =DV EEY VD =+ Y — 1)) _
VeI 4+ vV F D =)+ (x—1)
— (x4 12— (x—1)2 o
Vo +V e+ DPE—- D+ V=1
4x
‘;”/(x+1)°+i’/(x+1)’ x—DF (k= 1)}

[/( (x+1)+]/1+ 1—— (x—1)+1/<1—- x—l)

Tockoabky
) R e B 3r 3
lim (1+ ) (x+1) =00, nmm]/ (1+71v-) (1——1;)(,\:—1):00,
S
limml/(l—%> (x—1) =co0, 10 lim f(x)=0.
756. Vmeenm
im /1+x —1_ iy VTEFRA DGO VTEE 1)
ol . £ 0 x’(/<1+x2>ﬂ+;/1+x*+1)
=x»ox=(;/(1+x*)*+;/1+x'+1)
1
x—» 1 8 % =3
757, Vimeem 0 Va+s +;/l+x +!

V1—x—3 _(VT—x—3)(T—x4+3)(@—2Vx+V*)_
24+ Vx Q+ vV —2vVx+ V)WV T—x+3)

_ (I—x=9) (=2 x+¢y/¥F) 4= x4y&

B+x)VT—x+3) - Vi—=x+3
TakuM 06paiom,
im YI=*=38 _ _ un 4-2V x4V - 44444 0
x>—8 24V x x>—8 VYIi=x13 38 — -
yro ¥ Tpe6oBanoChL -NOKa3aTh.

758, Vimeen

3 r
A T I
tim V2 i T ER— lim —
n = 00 n—2 R — 0O ("_2) n—> oo (ﬂ—2)(l—£)
n

R 2
MNockonbky lim (l+l)=1, lim ——IL_O lim (I—Z) =1, 10 nc-
n - oo n n

n—;oo 2 B — 00

KOMWH npenen paseH HYMIO.
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759. Nmeem

lim 22272V 2% _ jim LE VY2 — fim (x+Vax+0a)=3¢, uton

x—»a‘ Vx—Va x-a Yx—Va X—>a

Tpe6oBanoOCh IOKA3aTh.
n—
769. O603Hauan 1/n— 1 =2, rae z> 0, HaXONHM

n—(l+z)"—1+nz—|— 1)z="+ . 427

oTKyna ( h
nin—
">
2 < <i (ﬂ>2 T. € 0<Z<—'2_
z n—1 " n ) e ]/n'
Hau
0<]/ —1<——-
CnenosateanHo,

lim /7 =1L

n =

761, Umeen
Vit VetV —vi=
(V’“*‘V«H—V\f — )(VX+VX+V}—+V7)=
VeVt Va+vz

——F
]/x +Vx ]/1 + ]/_
Vx-l-Vx-}-Vx-}—Vx ]/1+V _I_V +1
x8
Taxkum oGpaso,

sim (Ve Vet vVa—vF)=
VATSTE
= lim
""°°l/1+]/ +]/x,+1 TF

=1
=2

yro u TpeboBanoch A0Ka3aTh.

762. Joxaxem, 41O
2:2" > pn? (npr n=3). 1)
INpu n=3 HepaBeHCTBO (1) Bepuo. JonmycTum, 4YTO HepaBeHcTBO (1) BepHO mpH
Hexoropom n=£k>3, 1. &
2.2F > k2, 2
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Torna mpy n==Fk+ 1 nmeex

2'2k+1=2-2-2k>2k’=k‘+k‘. 3
Janee, Tak Xax NpK aw6om 2==3 uMeeT MeCTo HepaBeHCTBO (R —1)2>2, 1. €.
B2 41, @

To M3 (3) M (4) caeayer, uro
2.2kt1 > k2 4 2k -1, T € 2. 260 > (R4 1)

Caenomareasno, HepaseHctso (1) BepHo npw sBeex nz=3. Orcioga cieayer,

410
n® 1 2
!> 0<m < 5.
n 2
YwHoman ofe uacTy TocnegHero HepaBeHCTBA HAa A, TNOJIyuHM 0<?<7}_'
0TCI0a 5
n
0< lim 5; <lim —,
nsco 27 n—+oa It
Tag xak lim z=0, TO
n—»co
n
lim 57 =0.
Ao 2%
763. 1) Ecaw 0 <<a <1, 10
Q¥ —a* a®*—1 0—1

Aperer = eT T oF1T

2) Ecan a=1, 10

1 a*~—a’”_1~—1__2_0
x‘_r,nma"—{—a"‘—l 1— 2"
3) Ecan ¢ > 1, 1O
lim ax_._a—x_hm l_au ——1~0—1
@ a* I 140
X — o0 + X 00"_*__0T"E
764, Vneem
o FP L g DO g g D)
Py Wl P Y P )
— lim xm L em 2L 4 x4+1 m

x—1 x"“+x"“’+...+x+l_7-'
765, 1) Ecam 0 <a <<, 10
a* 1 1

i — 1 0 lim o 0.
x1—>mool+ax x—l»rgwa xli,mml—{—a" 0 140

2) Ecau a=1, 10

=0._.

im & _—_1 _1
rowlFa* 1] 1~ 2
3) Ecan a > 1, 10
lim ~% —tim -1
rowl 0¥ yix | —o041" °
ot



766. Vimeem

2—1_1.7

2+17 3.3

¥ 1 2.13

1 47T
(n—1p—1 (n—=2)(n*—n<+1)
(n—1pP+1 "7 n@*—3n+3 °

n—1 (n—=0D(Rr"+n4+1)
n+1T (nF )t —n41)

[TepeMHOXNB HOYNEHHO BCE 9T PAaBEHCTBA, MOAYUHM

P Pt @l 123 (a—1) T-13:2 . (@ fat) _

FFLFIIAFI 3453 ) 3T B m—nrl
. 2 .n”—}—n—}—l__z n’+n+l_2<1+ l
e 3 T3 " nxrn T8 n'-’+n)'

Taxum 06pa30M, JOKa3biBaeMoOe PaBeHCTBO MOXHO Nepenucars B BiAe

. 2 1 2
Jm [ ()=
767. Buayane samerum, yro
2

N

2 | 2 |
23T 73
2 1 2 1
534—2 3714
2 | 2 I
5453 475
2 _ 12
(n—Dnr+) " n—1" n "nE1’
2 | 2 1

nntH(r¥2)" rn nt1l +n+2'
Ci10XWB NOYNEHHO DTH M PABEHCTB, NMORYUMM

2 2 2 2 _
Tostrsatsast YT heEn =
i 1 2 1 | 1
Sl By fagrng e pw i Rk Rl /gy Py T

Taxum o6pa3soM, NeBYIO HaCTh A0OKAa3LBAEMOro PaBEHCTBA NMEpemuuleM B Buie

L lim (1———2——— ==—1—
2 naoo R4 3n+42 2?

Tak kaK lim 0,

2
neo BP-+3n4+2
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768, Ilyctb @ —npou3soabHOE HATYPaAbHOE YHCNO, YNOBAETBOPAKIlEe yCAO-

10
BUIO 1 =< a=< 100. Halizem xlln:o % . Vimeem

a 10
fim ot o QE)__ 1
X 00 x10+1010—x_’°°1 (1__0 10-—T— .
+(%)
Hocxoasxy
DO+ (9 (x4 3)10 L 4 (2 100)0
X0 L 10% -
l 10 2 10 3 10 100 10
= )(‘foi 1)010 + ifo—_l;_ 1)010 + i)fo-:_ 1)010 + e + _g_cx%o-*—?i.—l)r ?
TO
fim EE DL OA OB+ 000 00 o
%00 X104 [0t
769. Vimeem
. 1 1 1 1
Jim [r.7+r3+‘e:.‘z+ +—(n—1)n]=

- [0— -8+ -2

770. Umeenm
0<(n+‘l)k—nk=nk[(1 —|—~:;—)h—1]<nk [(1 +%)—1]= .

Tak xax lim ;-1177;=0, TO W NOxaBHO
u—rm"

lim [(n+ 1)¥ —nk]=0.

771, 3amerum, uro npun a=0 noka3biBaeMoe COOTHOUIEHHe OueBHIHO.
B naanHeftmuem Gynem cuumtarh, yro @ % 0. [lyctb a=1/b. llockoasky |a| <1,
10 | 6| > 1. Doxaxem, uro

loi*>1+n(bol—1) (n>1), M

Oycts |bj=1+4a, rne a>0. Torpa HepaBentro (1), Moniexauiee NOKa3a-
TeNbCTBY, MOMHO 3anucarb Tax:

(14+a)*>14ne rne n>1. )

JoxasaTenscTBo NPOBENEM MeTOLOM MHIYKUIHMH.
1) llpn n =2 nepaBencrso (2) BepHO, TaK Kax

(1+4af=142a+40a*>1+2a
2) Ilycth HepaBeHcTBO (2) BepHO NpH n=<R&, T: €.
(1 +a)k>14 ke 3
torna np¥ n==~ 4 1 umeem, yuutninaa (3),
(1 4 @)ttt = (14 )% (1 + a)> (I + ka) (1 4 ) = :
=1+(k+1)a—|—ka’>1—|—(k+l)a,
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CnaenoBaTeabHo, CormacHO Me¥ONY HHAYKHHH HepaBeHcTBO (2) BepHO, T. € BEPHO
Hepasencto (1).

Torpa jaf?* < a cnenoBaTenbHO,

1
TFr(b—10)°
lim a*=0.
n -0

772, Tlycts k—uenoe uucro, ymoB1eTBOpAKOUEE YCAOBHIO k<<a <k i,

TaK uTo k-T-1<l' Ilpn n>k umeem
@__ et _ a_ _a_ @
Al= 1.2:3...%8 E+1 EF2"" 7"
Ho
a a a a
EFe k¥ W SkEI’
Iostomy
a ak a n-k
Al <H(k+1>
a a n-k
Ho mocxoabxy k-|—1<1' TO (k'i'_l) — 0, ecam n—oo, a MO3TOMY HUMeeM
lim ﬂ_o.
neco Nl
773. Umeem
fim (c—Ve=1"+(x+ Yy —1)"
x40 x"
\]" 1\]"
=V =3+ [+ V2]
lim - 7 —3
* >+ o0 X
. T\ r\"
= 1o 0=V =5 + (V1 =F]-
=(1—-1" 14-1)y2=2n,
774. Uneen ( Y+a+h
lim V;~—VF+Vx—a= tm 1 Vx—Va+4+Vx—a _
x—a x1—a? x»a\Vx+a Vxx—a
= lim ! p YE Ve
X = 0 ]/x+a Vx—a

: 1/ Vi—Va ﬂ
= lim 14 — — — = ||=
[V \ V=V Wz +Va)
el T )
Veta Ve+Vall Vo’
yTo M TPeGOBanOCL AOKa3aTh
264)771-56 Tax xak 1-1042.214-3.314-... 4z -nl=(n+ I)I —1 (cM. 3arauy

L2243 8 e nenl (e DI—1
lim —= Ry oy )

n -0 (n4- 1)
H l —
= im (1) =

= lim
X—a
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776. Umeem
Vi WaFT—vV)=y; 1 =Va) WV nti+Va)_,
VitT—Va)=V= VT Ve
S N !

a notomy

lim Vi (YnF1—yn)= lim 11 =1i1=%
i V1+‘;+1
777. Umeem

fim VARV ]/1+n’+]/_
R0 yntdn—yn n—»oo T
Vitn—vn T Y1

778. Umeem
nlin:o('l/ n4nt —n)=
Y FERE )/ 4 oy ]
_n_.oo (]/n +n"‘) —I-n-;/_n + nr® 4 n?

n—»oo (nt 4+ n2)'lo 4 n(n’—l—n’)ll’—l— s
1 1

30

i i

779, Bsemem nonmcraHoBky x=y"-—1, Toria ucKkoMbifi mpenel cBegercd K
HaXOoWACHHIO

—1

y—1 1
o ==l = sy oty T

1
1 YTy Lty

= 1|m

1
=%
780, 1) Bnayane mnokaxeMm, YTO YyTBepwkiIeHHe BepHO, KOria R -— HaTypaib-

- X
HOe YHCAO B a==2. PaccMOTpMM OTHOLIEHHWE —z- NPH HATYpadbHEX x=<1, 2,

"]

3, e0sy My ... U yOemuMCH, YTO
2n
lim —f = +co.

R —+oo

HetictaurenbHO, Npn 1> R UMeeM
28 (141 1+c1 +Cl4...4CE c;g+l (n—1)...(n—k)
WE T T nF n¥ P S N I N §
12¢ 339




Mockonsxy

Jim (n—l)...(n—k)=
oo AL (R4 1) . ,
RETES] ,.lem["‘—”(‘_7)'"<‘—7)]=,+°°'
TO HMeeM TaKike
. 2n
lim — = oo
n—»oo
Teneps mnycrs x — mpowaBoSbHOE JOCTATOYHO GoabLioe TONOXHTEALHOR
N . Nmeem Iim n=
X -+ 00

YHCHo; 0003HAYNM Yepe3 n €ro ueRyl0 HacTh A= X <<n-1

1 2n+1
=2 T nE T TS

=-4omu
2% n
L AT

a To9ITOMY
lim —27,— -+ co.
x-0+00

lanee, npeanosoxum, YT0 2 — Opou3BoRibHOe NONOXHTeNLHOe IeficTBHTenb-
HOe yucao, MycTh 22— no6oe HaTypaabHoe Yucno, Gonbwee R Tax xax mpu x> 1
2+ 2% 2
+oo, 10 M lim —= 4o
X =0

xk— = ;n_ —
Hakoweu, mnonaras y=ax, rxe a— Opou3BORbHOE IOJAOKUTERbHOE HHCIO,
HMeeM

. Qux lim ak .2y n
m = H e e 0.

x>+t xkF  yadoo Y

xlog.a
By ; noxnarad

Ecau a> | —npousronbHoe ocHoBaHue, TO UMeeM a¥ =2
a==1logsa, TOAYYNM B CHURY H3ROXeHHOTO

lim ’T ~+ oo,

x—>+oo

yTO B TpeGOBanOCH NOKA3aTh.
2) Tlpn a>1 u 1pu mob6om k> 0 nmeem

xh 1
lim - = lim -_.?=0'
x—>4oco0 @ x>t @
xk
ax
TaK kax lim — =co,
X—>00 X
3) MNpu 0<<a<<1 u npu n0bom k>0 umeem
. x*k
lim (e*x%)= lim = =0
X =00 X =40 (_l_)
a
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781, 1) Nonoxum log, x=y, 1. e. x=aJ. Torna
(log, x)* »*
- =0

im 286l — g 2=
ot X Yyt 6V

(CM. MPeRBIAYWIYIO 3afauy), uT0 # TPe6OBANOCH AOKA3aTh.
Hanpumep, npu k=n=1 umeen

Iim E_g_a_x_ =0,

X —>-f-c0

2) JlelicteuTeabHo, nonoxcuny=lx, HMEeM 1im0y= +con
x—

1 &k
log, ->
. . . —log, y)*
lim [x» lo X R = 1 L—y_._ = lim "(————
x-»()[ (loga x)7) y-l.r-n|-oo yr y—++oo y

YTO I Tpe6oBanoCh XOKAa3ath.
782. Jlanuas mochenoBaTeNbHOCTb HMEET BHX

'—1; +l| _l: +11'-°r-(—l)nr---

Ipexnonoxum mnpoTHBHOE, T. e. UTO HCCIeXyeMas IOCAeNOBATENLHOCTh HMEET
npenen, pasHLIH HeKOTOPoMY IIOCTOSIHHOMY 4YHCAY ¢. DTo o3HayaeT, YTO AIA

mo6oro e>>0, B yaCTHOCTH M aag e=, Halinerca takoe N, uro | X, —c¢| <
1
<7 naa n> N. Ho tak kak x, IpHHMUMaeT monepeMeHHo 3Havewua l u — |,

TO JOMKHO GBITh

|1—c|<—l-, a Takixe |(—l);c|<17.

YuyurbiBag, YTO MOXYAb CYMMB He IIpeBHINAeT CyMMmY mOAyAeH CiraraeMHX,
HMmeeMm

2=|l—cte—(—DI<|l—el+le—(=DI<5+5=I

VTak, B CHIY Haulero mMpemnojoXeHUs Moayyuaochb, uro 2 <<1. Cremosareabho,
TOCAEN0BATENbHOCTh Xp==( — 1)* He MMeeT npenena. i

783. Vineem
L __,n+l—2n-—-3 _ n+-2 l__
2n+ 3 = onF3 _|—2n-{-3 =
__n+42 n+2 n-4-2 =l
i PR gl Ay R F P ) Sl

TaxkuM 06pa3oM, M TIOAYYHAH, YTO MOAYSb Pa3HOCTH IIPH IIPOH3BOAbHOM Haty-
panbioM n GoabiIe MOCTOAHHOFO yHCAa -, CuaenoBaTedbHo, CYU[eCTBYeT Takoe

1
e >0, wnanpumep 5 YTO Raxe I n1060ro HaTypalibHOTO 7 HMEeT MeCTO
d

n41 1 n+1 l 1

PR S — ————'—l S .

3 1> > WUrak, nna aoboro n> N uMeeM 3 > 5
_n41

3uauur, 1 He ecTb Npexen x,,-——m-.
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784. Tlyctb arcsin X ==a; TOrga X ==sina. 3amMeTuM Takwe, 9ro ecnu X — 0,
70 N a— 0. Takum ob6pasoM,

lim 2arcsinx tim (_2_ a )___2_ 1 2 1 _2
x=0 OX 20 \3 sina 3 lim S0L° 3 1 3
a—0 a
785. VmeeM
9gin L2 EODx o G—a)x
. cosax—cosbx . 2 2
lim ———————— — lim ==
x—-0 x? x—0 X2
P — sin_(gﬂ‘: sin—(—b_—zali
=2. lim » lim
4 o0 (atbx Lo (b—a)x
2 2
b — at b —a?
=g b=
YTo M Tpe6oBanOCh NOKa3aTh.
786. Vmeem
sima®
22
sin a” . al
T m lim o .
a—0 (Sill a) a0 [Sina -
a
. sina? _/sina\m
Tax kax aIer(]) s";na =1, :er(l) <Sl;a> ==], To HCKombl{ npelXea paseH

lim o™, fcyuo, uTO eca n > m, T0 lim o ™ =0 ecann<<m, 10 lima" M =co,
a—0 a—0 a—0
H ecat n==m, 10

lim a* M=,

a=->0

787, ViMeeM

1—cosfx _(1—cosx)(l J-cosxd-cosx) 1-—cosx . 1 - cos x 4 cos® x

X sin 2x 2. sin X Cos X — 2xsinx cos X *
2
Tax kak lim I t-cos x + cos* x =3, 10
x =0 cos x
_—
l—cos?x 3 1 —cosx 3 2 sin 2
xo0 Xsin2x ='2—x—»0 X sin x =7}-’°2x m£c0s£=
sy 859
sin-f- sil fad
——-3— 1 lim 2 ——3—hm "2 ==
—2x->0 OOS—‘E x=0 X _2_x->0 X
2
*
=—3—1i 2 —_3_.l.1__3..
ZTi00 4.2 22777
2



788, Tak kak X~ 0, To GyleM paccMaTpuBaTb X B HHTepBaide (—%, Tk

Wmeem, yyurniad, uro x[2 npuuagnemur untepsany (—=f2, =/2),

1/2 cos’—g VQ——Vi'Icos—gl

sin? x

4
=]

V2 —V1Fcosx _ vz —
sin? x -

[y

sin® x
ﬁ(l._cosg-) 2V7 sin? &

sin® x - X X
4 sin® = cos® —
2 2

g X
2}/73"] ) _ ﬁ

f—

'Si B:""_ s
16 sin 4cos 4cos 5 7

Takum o6pasoM,

x X
8 cos®* = cos® —;—

im V2 —VIifcosx V2 fm 1 _VZ 1 V2
X =0 sin® x 8 40 e X g X 8 1.1 [
cos? — cos® &
4 2
789. VimeeM
QSlnicosﬁcos—x— cos—cosf—
cos % coe & cos £ b i i oSt S 3
5 oS 8"'c°871-_ " =
sm-ZT
in % X x X X
Sn—2F_TCOS§,T_—,'COS-2—F;...COSICOS-§-
251n-2i‘;-
N 1 X X X
SIHWCOS_QT—_?"‘COSZCOS?
2* sin -
’ X sinx sin x
. sinx 2% X X
2n sin—;; sin-;,,« sm—2'£,,-
X
or
Urak,
sin x sinx
lim (cosxcosxcos cos lim d £ _snzx
1 5 - aee == = 11 == = .
B -0 2 4 ['] 2 ) n—-co Sm__x_ 1 X
28
X
BHn



T

790. Iycts x—%-_—_—z; ToI'na x=z+-g—. Caenosareabdo, ecid X -— T
10 2— 0. Vimeem
m[s—3)
s { X ——- ;
: 3 ; sin 2
Im Tz — M AN
P "’01——2cos(z-|——->
3 3
z
oS -
i 2 V
= lim Sz = lim =T

zl—-ol—cosz—*-yrii sin z 20 o 2 T e 2. =V§
sm2-|—1/.3cos2

791, Mycrb sin x = z; toria, ecan x — nf6, To z— */5. Vimeem
2sinfax4snx—1
_,_1,,._,5 2sinfx—3sinx 41~

3
o 22—zl . ozl 2 "
llml ————(22__1)(2_1) = 11ml 721 ___L_ .
) iadr) 2
792, Vmeen
lim cos(a+x)—cos(a—x)____ lim — 25in a sin x —
x =0 X X —0 X
=—2sina. lim Smx=—2sina-1=—25ina.

x—0

793. Beenem o6o3nauenue x—2=—2 T. e. x =2z 2. Torna, ecau x— 2,
10 z— 0. Takum o6pa3om,

__
x—2 cos + x 20 cos—4—(z+2) "’o—sin—4—z
i
T a0 % _gnT, Tes0 gn T, 20
4 4
=18
794. Vimeem
sin (3= — 3x)
sindx __ sin(3x—3x) dn — 3x . 3n— 3x
sn2x~ —sin (2z—2x) ~ _ sin (2= — 2x) 2n —2x"
2n—2x
Taknm 06pazom,
lim sin (3= — 3.x)
sindc«_ 3 x-= 3—3x 3 | 3
xeg SN2% 2 . sn@m—2x) 2 1 2°
lim ————~
x> 2rn—2x
795. Vimeem
; sin x ; sin (x — x) . sin (m—x) . n?
lim ———= lim ————— = lim ——————= lim .
\'t—;'"l-——%- Xz ("_x) “:;x xX—>r T—X x—+z T+ X
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Tak xak

. sin(n—x) . m
xh_.m, ®— X L ,‘11_121,1:-|-x =2
TO
lim 25—t
XX x! _: 2_2.
=<
796. Vmeem
1 —cos2x 1 — cos 2a
i sin’x—sin’a__], 2 - 2 .
.t—r—nu x* — a? _xl_r.ng x? — ot -
cos 2a — cos 2¢
o 2 g SiD(xfe)sin(x—a)
o ;Ta X — of - Jx_r’nu (x4 a)(x—a
= 1im sin (x + @) . lim sin (x — a) - sin 2a = sin 2a ,
x—oa X—+a ¥oag X—a 2a 2a

4To M Tpe6oBarOCh NOKA3aTh.
797. [ycrb (% - x) tg x == f (x). Umeem

-—x
5 —
Taxkum o6pasom,
lim f(x)= lim cos(—;——x) lim ! .
L3 = - X osin{o—x
X — ] X = ) X ) 2
-—X
2
Tak xaxk lim cos(7 >=cos 0=1, a
T
x>
sin (7 ") 1
lim _—E—_=l' T0 lim f(x)=l T=l
x—.—;- 7—-.}4' x-»—;—
798, Myctb
tga—a—sma £(a).
Numeenm -
.8 & . sin —
tga(l—cosa) 218285 o 1, 1 sine 2
f(a)= aa -_ GE == .T. sz a P -
2

g



Takum o6pasom,

.oa\*
. 1. 1 . fsina) . sy 1 1
ulTof(a)=_2-JTom.ullf.no( a )uh_lpo e =gz -1 P=7.
2
799, Mycrb
V1 x sin x — J/ cos 2x —A
1g’f— .
2
Hmeem

A=(V1 + x sin x — V/cos 2x) (V' T+ x sin x + }/cos 2x) _
Ig*%(]/l 4 x sin x 4 Y cos 2.x)
1 4 x sin x — cos 2x
tg’% (V1 xsinx + } cos2x)

2sin? x+ x sinx

_-( sin x

m)s(vl +x sin x —|—VCOS2X)_—
— _Sin x (2 sin x 4 x) (1 4-cos x)*
sin?x (V' T+ x sin x - }/cos2x)

[loneaus yucpurTenb M 3HameHatTeldnh Ha sin? x, noayuum

X

(2-|- P ) (1 4 cos x)?
T Y Txxsmx+ Y cos2x

Takum oGpasow,

(2—'——5'1{7) (1 —|—C0§x)’
lim A= lim .
x50 x-0 V14 xsinx 4V cos2x

Tak xak .
lim ﬂ—-——l, lim cosx=1, lim cos2x =1
x>0 X x =0 x—0
H
3 .
Iim (xsinx)=0, 10 lim A= (2+1)(1+l)_ = 3-4 =6,
x-0 x-0 YT+0+4y1 2
4yro M Tpe6oBanoCh NOKa3aTh.
800. ITyctb
1 —cos(l —cosx
(%) — fx).
Nmeem
1 —cos (2 sin’%) 2 sin? (sin’ —g—)
fx)= Py = 7 =
P G X AN s X
2 sin (sm 2) sin 5 1 [0 5 sin (sin 5
= e X\T e =7 Tx g X y
(sm —2—) 1 (5) 5 sin® 5
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Tocxonnky

X s e X
) sin—z- ) sin (sm 2)
lim =1 # lim =1,
x-0 X x=0 sin? _f_
2
TO .
1 sin % sin (sin’ %) 1
lim f(x) = lim { =_.11
x=0 x=0 8 i sin® i 8
’ 2 2

1
8

1=

801, O6o3naunM nesyio wacThb nOKa3blBaeMoro paseHcTsa uepes A, Mmeew

A= lim _2_.sin2x . 1 . 1
- xl_,o(S 2x sin5x cos2x |°
5x
Tax xak o |
sin 2x . .
}'_’."o oyl l]_r.no sin 5x =1 _ll_lPo cos 2x =1,

5x

10 A=—§--1 - 1. l=—§-, YyTO M TpeGoBaloch NOKAa3arh.

802. O6o3nayuM neBy0 waCTh JO0Ka3bipaemoro paseHcTBa uepes A. VmeeM

Yz
=72

sin ax
. ax a a .. sinax . 1
A= lim /—.——-—— == — lim lim —
x-0) Simbx b b xo0 ax ,_o sinbx
\ bx bx
Nockoabky
. sinax . I
lim ——=1, lim ——==1, -
x>0 ax x —0 Sin bx
bx
a a
TO A=7-1 . l=—5-, uTo M rpefoBanoCh A0KA3aTh.
803. OGo3uauuM meBYI waCThb AOKa3biaeMoro pasencrsa uepe3 A. Mmeem
; k sin kx . sinkx .
= lim ————==Fk lim ——— lim ———,
4 J}_,ok,\ccoskx xino Ex g0 COSkx
Tak Kak .
tim SLEX 1 tim =
x—0 - kx ' gepCOSEx '
10 A=Fk-1.1=Fk, uro H TpeboBanoch Roxaszarb.
804. Tax xax cos 2x ==cos® x — sin? x, 10
€os X — sin x . 1 1
lim ———5——= lim =
cos 2% cosx+sinx Y | 4
X — A X - 1‘ + —g- +—2—
3 4 9 2

u7



805. Vmeen

sin(x—

6

1\:)=

2 sin (—g—

X
12)“’5(2

1

) _

Y3

—5— — COs X
2

cos — — Cos x
6

2 sin (i

2

2 sin (% -+

X
5._..
)sin(.x_._. d
2 1

12 2)
Takum oGpa3som,
i T cos(x n)
T W ) A 2 12)_ cs0 _ 1
_._1!__]/3 __’i,x n o 05
6 5 Cosx L sm<7+T2—) sin ¢
wro ¥ Tpe6oBanoCh 110K338Tb
806. Nycrb smx tg 2a =f (x). Umeem
sinx_a
cos [ & X 2
2 20) X —a
. X—a i X\
f(x)=sin 5 c1g(7 20) W
M3 2a =
e (3)
27 2a
[ockonbky
X
lim cos |+ — =cos0=1,
xl——a (2 2“) o
. xXx—a . XxX—a
 sin—5 . sin —
lim = lim =1
xoa X —0@ x—a o, X—0¢
2 7 9
H
., [ nX [ = nX
, Sm<7—2a) . sin | 5 — 55 )
lim = lim =1,
x»a T __ X ™ _ mx r__mX
2 2Za (F-%)" 7~
TO
1.1 a
I1maf(x) p- = =
: _7>
807, Myctb
sin(@4-x)—sin(a—x)
gatn—tga—n &
Hmeem
2 cos a sin x cos (a - x) cos (@ — x) cosacos(a+x)cos(a—x)
fx)= psT
348
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TaxuM o6pa3om,
cosacos(a-- x)cos(@a—x) _ cosacosacosa

. o -
hm f(x)‘_ “mo P w50 == cos® a.
808. MMycrs (l—x)t =f(x). UMeen

2
k] X ® X 11
f(x):.(l-—-x)ctg <§—_2_-)_COS(7——_2—)._——_—i - g
5"(7—‘5‘)
= X
2T 7
Tak kax
lim cos(%-———"z—x)=1,
x—1
N 11 X sin 1 X
. S"’(?‘T) . 7779
lim ————— L = lim —_— ],
*-1 T _ X ) o, I_TX
2 2 (2 2)" 27 2
TO
2
. _ 2
JT:f(x)_—l T =
809, Umeem
sini sing—sin-—a-—-
n 9 \pe= n n41 o
in—L sin—a—
| A1
2 cos 2n+41)a sin a
Zn(n-l—l) 2n(n-|—1)
nn-l—l
sin a 4
2t a T WEEy Al
=co 2n(n+41) a sin —2
2n(n+1) n41

Tak kax .

im 2ntbe _——-——(2+—"—)a =0
n—co 2”(""‘1) n—o 2(’l+1) ?
A T =0 =0

TO

L
. 2n41)a i 2n(n+1)
nllrmoo cos 2n(n41) ! nleoo a ’
2n(n41)
a
lim -—nj_—&l—=1.
.
smn—[—l



CaenoBarenbHo,

sin% \
lim | ———— — 1 ln=1,

n — o0 a
sin ni-1

uTo ¥ Tpe6OBAaNOCh NOKAa3aTh.

§ 16. Pasubie 3agauu

810. PaccmoTprM pewaemoe ypasHeHHe B OTHeJbHOCTM Ha Tpex Ipome-
HYTKAX: :

a) x <<—2. B otom cayyae |2¥H! — ] |=] —=2¥ (x4 2|= —x—2, 2
TIOTOMY JaHHOE yPaBHEHHE nepenuuIerca Tak:

2—x—s _|_ 2x+1 —_ 1 — 2x+1 _|_ l'

nam 27¥ =2, orkyma x=— 3.

6) —2<<x<<—1. B 3tom cnyuae wumeem x-+1<<0, 2¥" —1<0,
[2%¥0 — 1 |=1—2%1, x } 2220, |x 4 2|=x+42, u, caegosareabHo, NaHHOE
YPaBHEHHME NepenuIIeTcs B CHENYIOL(EM BHIE:

2x+2 _|_ oxt1 ] == 2X%+1 _|_ 1’
nay 2¥7 =2, orkyna x — — 1, YTO MPOTHBOPEYHT COOTHOWIEHHIO —2 << x <— 1,

Takum o6pa3zom, eciu — 2=<Cx << — 1, to Her pemeHnf.

B) x==— 1. B stom cayuae umeem x+1=0, 2% ~1=0, |2¥! —[|=
=2¥1 1, |x4+2|=x+42, cregoBaresbHo, ecim x>=—1, TO pemaemoe
ypaBHEHHe NPHUHUMAET BUI

2-t+5 —_ 2x+1 _|_ 1 — 2x+1 + l,

2 +8_:2 +2
X X

uyTo MmeeT mecrto npu Mo6om x. Takum o6pasom, n0Goe nelCTBUTENBHOE YHUCIO
x == — 1 sBaserca peureHnem IAaHHOTO ypPaBHEHHA.

WUrak, nanHoe ypasHeHue BHINOAHSAETCA MUIb TPH Xx==—3 HIH 1npH
x=—1
811. Ecan 6sinx —1<<0, 1. e. ecan
sin x << /g, (1)

TO HepaBeHCTBO BHnoaHAercd. Ecin xe 6sinx—1=0, 1. e. ecan

sin x =1, ' 2

TO NaHHO€ HePaBReHCTBRO PABHOCHIbHO TAaKOMY:

5 — 2 sin x = (6 sin x — 1)},
UIH
18 sin®* x — 5sin x — 2=<0,
uay
1 2
sinx—§ (sinx +§><0,
OTKyHa cielyeT, uTo
—Yossinx =<'y,
HIM, yYHTHBadA (2), umeeM
llo ssnx< l'I'- (3)
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U3 (1) u (3) crenyer, yro naHHOe HePaBEeHCTBO BHIONHAETCA NAA BCEX TeX
¥ TOAbKO TeX 3HaueHHH X, KIA KOTOPHX

sinx <3,
OTKYNa HaXONHM
— T2 okn < x5+ 2,

e k=0, +1, +2,...
812, Ecan ax® - bx J-c=(mx - n)*, 10 Tpexunen ax®-l-pr-}e¢ wumeer
ABYKPaTHu# KOpeHb X = — nfm, 2 [OTOMY HeOGXOAMMO, YTOGE AUCKPHMHHAHT

b — dac=0.

[aa Tpexumena B 06nacTM KOMIIEKCHBIX WHCed STO yCIOBMe ABNAETCA M OCTas
TOUHBEIM, TaK Kak Upu b® — 4ac =0 umeem

ax’+bx+c=[1/¢7 (x+—;7)]’,

T. €. TpexulieH @x® - bx |- ¢ ABuAeTcA KBagpaToM jpByuleHa

ﬁx +-—-b—__-.
2V a

Ina tpexunena ax® 4 bx - ¢ nag o6racTbi0 neHCTBHTENLHHX uYMCed, KpoMme
b®—4dac=0, nomxkHo G6HTb ewe BHOOIHeHO ycnoBue a>>0 (ana Toro, uTobH

VE 6Ll neRCTBUTENbHBIM).
813. B cuay ycnoBua 3anayd MMeeMm

f=7(1)+a,
IO ®
f(ny=f(rn—-1)+4a"
Crnoxus papeHctsa (1), moayyum mocne ympouieRus
fm=f)+a*+a*+...+am
a® (et = 1)

) , ecid az£l; ecim xe a=1, 710

CregoBatenbto, f(n)==1-
Sf(r)=n
814. na toro uyro6m KOpHH OHnu RelCTBHTENLHBIMH, Heo6XoNUMO M n0CTa-

TOYHO, YTOO6H
@ —4(a—-1)=0, T.e a*—4da}4=0,

A
uiu (a —2)*==0. locrexsee MMeeT Mecro mpu M0OG0M 3HAUEHHH a. Tak xaxk
06a KopHa Golplle 2, TO NeBaA YacTb NAHHOTO yprasﬂenmi Oopu x==2 noloxu=
TenbHa, T. e. 4 f-2a¢ 4 a—1>0, unu 3a> — 3. Takum oGpasom,

a>—1 )

Mockoabky 06a KOPHA (X, W Xs) Gobme nBYX, T € X1>2 Xy >2, 1O
Xy -} x5 > 4, nan — a > 4. CnenosareanHo,

a<—4., @ -

Tak kak cootnomenna (1), (2) OAHOBPEMEHHO He BHIIONRAKTCA, TO ACHO, -:sro
HET TAKOrO 3HaYeHWA &, IIPH KOTOPOM 06a KOpHA JAHHOro ypaBHEHUWA Goinn Gu
Goabnle ABYX.

J1y samayy MOXHO PEHINTb H MCXOARA H3 CIeAYIOMMX coo6paxennil.

ﬂ_.



Ousa toro yro6n 062 KOpHA X; M Xy NaHHOIO ypaBHesua Gutu Goapme 2,

Heo6xonumo, yrobn 4 <<x -xy=a—1 u 4<<x,}+ xy=—a, T. e, a>5 ¥
a << — 4, 4yT0 HeBO3MOXHO HH NPH KAKOM 3HaYyeHHH a.
815. Eciu a=1, 10 nauum#t tpexunen ecth wucio 2> 0. Ectu a=—1],

TO TpeXuieH NPUHHMAET.BHI
—4x4-2,

9T0 BHpaXeHHe MONONKHUTENbHO HUM OpH Bcex x. Ecam as£ + I, 10 nOmKHM
ONHOBPEMEHHO HMeThb MECTO HepaBeHCTBA

ad—1>0,
(a—1)2—2(a*—1)<0.

[TepBoe HepaBeHCTBO BHIONHAETCA OpHM a<<— | usm Oopu a>1, a Bropoe
HMeeT MecTo npu a<<— 3 uam npw a> 1. CnenosarennHo, 06a HepaBeHCTBA
BLITOJAHAIOTCA ONHOBPEMEHHO npu a <<—3 My npu a> 1,

Oms. a=1, a<<— 3.

816. Tak kak 0O yCHOBHIO DaHHOE YDaBHEHME HUMeEeT NBa KOPHA, TO ACHO,
uyro R# 2. B npotueHOM e cuyyae ypaBHeHHe Gbiio Om IMHeHHLIM M HMeNo
6bl TONLKO OXMH KOpeHb, Jlaxee, NOCKONLKY KODHH ypaBHEHHA NONKHEI ObiTh
NeHCTBUTENbHHMH M Pa3NMuHBMH, TO NUCKPHMMHAHT ero NMOJOXHTeldeH, T. €.

(k43 — 4k (E —2) >0,
3kt — 14k — 9 < 0.

Hmn

Tax Kak KOpHM neBOR wacTH 3TOro HepaBesctsa cyTh ymcna (7 —2 ) 19)/3 u
742y 19)/3, TO OHO BLINONHAETCA TOraa M TONBKO TOria, Koria

L2V <k<§@+2/T0. M

Mockonbky k— 240, TO faHHOE ypaBHEHME MOXHO MEpPEeNnHCATh B CIEXYIOL{EM
BHIE:

2(k+3 4
o 2EED oy k= @

B cuny ycnosma 3amaun uncaa 2 M 3 XOMMHB! GHTh 3aKMOYEHBl MEXIY KODHAMH
ypaBHeHHA (2), M Tak Kak xo3agduunedt npu x* nonoxurenes (1 >0), ro nesan
yacTh ypaBHeHHA (2) mpH x=2 K npn x= 3 oTpUuaTeibHa, T. €.

2(k+3) it
S Ak ey Y

g_ 2(k+3) _3+kﬂe2 <0,

E—2
HIH
k—5
& =3 <0,
1k — 36
E—z %
HIH

2<h<5  2<k<5+.

PewenuaMu 91Ol CHCTEMbI HEepaBeHCTB ABIAIOTCA BCE YuCla H3 [POMeXYTKA

2<k<b. (3)
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Tak kak npomexyrok (3) BXOAUT B npomexkyrok (1), T0 ycuOBMA 3apauM BH-
TOMHAIOTCA AMA BCeX R n3 npomexyTtka (3).

Omg. 2 <<k <b,

817. NMycrb f(x) = ax* + bx* + cx® J-dx + € — MHOTOWJIeH 4YeTBepTOft cre-
TleHH, yRoBneTBOpAOWMA TOMIECTBY f (x) = F (1 — x). FimeeM

axt 4-bx* - ex® det-e=a(l —x)* 4+ 6(1 —x)P +c(l—x)4-d(1 —x) +e,
nm
axt 4 bx® f-ex® - dx L-e=a(l —4x }-6x% — 4x® J- 4

401 —8x 43 —x%) e (1 — 26 4% 4-d (| —x) e

Tak kak 9TO paBeHCTBO eCTh TOXEECTBO, TO NOMKHH OHWTL paBHE Ko3(dil-
UHEHTH [PH ONMHAKOBHIX CTENEHAX X, T. €.

b=—4a—b, ¢c=6a4}3b+fc¢c, d=—4a—3b—2—d,
e=a+tbtc4d-te,

b=—2a n d=a—c.

OTKyZa Molyyaem

[losToMy mckoMmit MHOrounes MOXHO TMPHBECTH K BHIy
f(x)=ax*—2ax® - ex® }-(a—c)xte,
rne a, ¢ ¥ € — NpoU3BONBHHE YUCNIA, HIH xe
fX)=a@x*—x)?—(a—c)(x*—x)e
MIH, HaKOHeU, eciiy TMONOXUTb — (@ — ¢) = m, UMeeM
fx)y=a(x*—=x)+m(x*—x) Lo
rne a, m U ¢ — NpOU3BONLHEIE UHCHA.
818. Mycrs —— =
3HayeHyWn, MW AnA ¢ monywum nioboe anaqenue, kpomMe t=1) u

f(t)—2f(—]-)=0 (1

(370 CooTHOMmEHHe CHpPaBeMIHBO ANA NIO6NX f, KpoMe, MOXxeT 6bITb, t=1
u £=0). 3amenns B sTom paseHcTse f Ha 1/¢, monyuum

1
=7 (npumaBaa 3mech x Pa3nMuyHbHE

=1t. Torna

F(1[t) —2f (6y=0. (2
YMuoxuB 06e yacTH paBeHCTBa (2) Ha 2, MoiyvyaeM
of (1/8) — 4f (£) = 0. 3)
Teneps, croxus nounexHHo (1) u (3), uMeem
—3f ()= 0,
CTKYIa
f(t)=0,

YTO BHIOJIHAETCA RANA MOGHIX £, KpOoMe, MOXeT OHBTh, t=0ut=1L

— 1 1
819. [ycts %_——?-:z, TOrAa x=?iz, ﬁi’ = (z£1, 2£0).
ClenoBaTeNbHO, JaHHAA 3aBHCHMOCTb lepenwmeTcA B clelyloleM BALE:

F(—:—)+2F (z)=i"_:§. )




Bamennan B NocnexneM paBeHCTBE z Ha 1/z, moayuum
1

LI

1\ _zt? 140

F(z)+2F(7)_.-—-l—_l—_. 42

2z

. @)

Tenepn, pemas coBMecTHo pasencrsa (1) u (2), nonyyum
4z45

F(Z)='3—(l___z)'._

lNoncrasusa B 3TOM paBEHCTBE X BMECTO Z, MONYYHM
4x 4+ 5

Fo=s0—%"

MoayueHHoe Buipamcuue F(x) cnpaseNIMBO IAA BCEX X, KpOMe, MOMeET ObiTh,
x=0ux=1 (rak kak 2720 u z=£1). Onrako nposepkokt yGewmnaeMca, yTo
u npu x =0 Beipaxenue F(x) BepHo.

820. lMpennonoxuM npoOTHBHOE, T. €. YTO cyulecrsyer MHorouuned M (x, y),
OTIMYHbIK OT Hyad, XAf KOTODOro HMeer Mecro roxpectso M (x, a¥)=0. Pac-
nonoXumM MHOrouneH M (x, y) no creneHaM y:

Mx, Y)=pn () Y" 4 pn_1 () y* '+ ... 00 ()
lMomcraBuB B 3TO PaBEHCTBO Y= a*, NOIyYUM TOMIECTBO
M (x, @*)=pp (x) @™ J-pn_, (x) & V* L .. 4+ p, (x)=0. )]
IycTs m — creneds MHOroynesa pp,(x) (B uactHoctd, m=0, ecin p,(x)—
quCI0):
Pn (x) = bpx™ 4 bpy_yx™ 14 ...+ by,

roe b, #0. na onpemenexHoctd nycrts 4> 1. [llepenumeM npasyl 4aCThb
pasedcTtea (1) B cnenywouleM BHIe:

b 2
arim b 282 g 2o PG R (D 4y Bl ] =0

Bonpekn npennonoxeHHIO 9TO PAaBEHCTBO TOXJNECTBEHHO BHIMONHATLCA He MOXET,
TaK Kak

“mm[bm'l‘me_l—-l- s -l-:__";l__l_Pn_l(x) +

x>+ a*xm
Pn_s (x) Py (x) ’
+HEt i+ e+ Bl =m0
lim a**xm—
X -4 o0 +m‘

Moaromy aGcomioTHan BeNMYHMHA NEBOW YacTH wuMeeT npexen, pasHhR 4 co, n
npM OOCTaTOYHO GONLINMX 3HAYEHMAX |x| paBuof Hym0 GHThH He MOXET, YTO
n Tpe6OBaNoCs NOKa3aTh.

i I
Ecan ke a<<1, TO 1OCTaTOYHO 3aMeHHTh a* Ha —» TIe ay=—>0 ¥
a a

1

STOT CHy4Yait CBOAMTCA K OpeRbiXymeMy cayyaw (a>>I).
Tenepsr mokaxem, yTo M norapudmuyeckans (ysKuuA TOXE TPAHCUEHACHTHA.
JelficTBUTE ILHO, IONYCTHM, YTO NPH NONCTaHOBKe y = log, X B MHOrouner M(x,y)

MoNyyaeTca TOXNeCTBO
M(x, logg x)=0. 2)
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Toxoxns spech x¥=a%, woayunm ToXmeCTRO M (0%, ¥)=0, xOTOpOE, KaK MH
yxe 3HaeM, HeBO3MOXHO.

821. Tloncrasaas 8 NaHHLIH MHOTOWIEH BMecT0 y Bupaxenwe 5 — 3x,
noayuum

9 (x)=(A—68+9C) x* +5 28 — 6C + 1) x + 25 (C— 3).

Ins Toro 4ro6m sT0T MHOrOYNEH GHI TOXACCTBEHHO paBeH HYO, #eo6XOAUMO,
9r06bl UMeNH MECTO paBeHCIBA

A—68B49C=0, 2B—6C+T7=0, C—3=0.
Peman cosmectso stu paBencrsa, moayyum
A=6, B=11i/2, C=3.
Mpu atux sumavenusx A, B, C mHorounex f (x, y) ob6pamaerca B
f(x, ¥)=6x%4 1lxy 4 3y? — 31x — 22y |- 35,

Nockoabky f(x, yZ TOXNECTBEHHO ofpaiaerca B HYNb, €CIM BMeCTO y MOACTA-
BuTh § — 3x, T0 f (x, ¥) Deantcs Ha pasHocTs y — (5 —3x), 1. e. Ha 3x 4y —5-
Tlpouspena nenenue <yrioM», noayuum

fy)
m—:‘}_})—l—?;{—l

£t )= @x+y—5) (2x 43y —1).

Sty samauy MoxHo pemats u Tak. JomyctuM, uro Tpebyemme A, B, C
nafnenb. Torna, monoxus x =0 n, snayur, y=5—3x =3, nodyuum C.5¢ —
—22.54-35=0, orkyma C==38. [anee, nonoxus y=0 p, 3HauHT, x=5é3,.
naitnem suavenue A. Tenepe, noftaraa x =1, y =2, nailneM B (3Haa yxe Au C).

822. Brayane 3aMeruM, 4YTO eCIM [apa YHcea (x, y) — pemeRHe JaHHOK
CHCTEMBbI, TO napa yHcel (—.x, Y) Takme ABJACTCA PEUIeHMEM NAHHOH CHCTEMBL
M3 sroro caenyer, 4ro ecim INasHaA CHCTEMa HMeeT IHIUb ONHO pemleHHe, TO
3TO0 pemeHue ecth Mapa uyucen (0, y) Tak Kak XOMKHO ONTh x =—— X, YTO BO3-
MOMHO TONbKO mpu x==0. Ecan B nannoft cucreme 3amenutb x Ha 0, TO UMeeM

{ y=1-—aq,
yr=1

Orciona Acko, uto a=0 uan a=2. Takum 06Gpa3oMm, HEOGXOIUMEIM YCIOBHEM
TOro, YT0 NaHHAA CHCTEMa MMEET JHIIb OJHO peHIeHHe, ABAAETCA ycaoBUe a =0

HIn a==2.
1) Mycts a=0. Torna naHHaa cucTeMa TaKOsa:

{y=2“"+|x|(1—|xl),

yi=1—x2

Nrax,

Tak kak M3 BTOPOro ypaBHEHHA CHCTEMB CIEXyeT, 4TO |x|=Vl—y’sl,
TO W3 MEPBOr0 ypaBHEHMA HaXONuM, YT0 y==1. /3 BTOpOr0 ypaBHCHHA BLITE-
Kaer, 40 y=:1. [lpudueM B 06oux ypasmerusx y==1 roasko npu x=0. Hrak,
ecrd a==0, ro cucreMa uMeer posHo onno pemenue (0, I).

2) llycts Temepb a==2; TOrna AaHHaA CHCTEMAa OPUHUMaeT BHX

{y=2""—2+|x|(l —1x)
x24yP=1,
Jlérko 3aMeTHTh, YTO MOCNENHAA CHCTeMa WMeeT Gojee ONHOrO PelleHHA, HalpH-
mep: (1, 0), (—I1, 0) u (0, —I).

Ome. Cuctema WMeeT poBHO oxHo pemenme (0, 1) aumb npu ¢=0.

823. O6o3nauuM HCKOMWH MHOrouzen yepes M. Tak Kak B NPOMSBENEHNH
M (x* — 1) nonxno OWTb TOIbKO ABAa YAEHA, TO, OYEBHIHO, BTO MOTyT OHWTb

855

~



TONbKO BHCIMHA WU HU3muH unenw npousseineund. Ilycrb nokasarenr Npu HU3mMEM
yleHe paBeH m, a NpH BHCmeM n - k. B cuny ycnosus 3amayn uMEem TOXIECTBO

M (x® — 1) = ax™* | bxn, (1
rae n==0, k>0, a£0, b:£0. Monoxus B rownecrse (1) x=1n x=—1,
nonyyum
- a-+tb=0, 2

a(—1)k4b=0. 3)

Ecan B seuerHo, 10 paseHCTBO (3) uMeer BuI b — a = 0. YuuTnBasa paBeHCTBO (2),
nonyyaeM a@=~5b-=0, yro nporuBopeyuT ycunosuio. Ecim xe k verHo, T. e.
k=2m, To n3 paseRcrBa (2) HaxomuM b==—a, M TOXIecTBO (l) NpUMeT BMI

M (x? — 1) = ax” (x2m —|), 4)
Jeas o6e vactiy paseHcTBa (4) Ha x? — I, moayyum

M= ax" (x3m~2 L x2m=4 L x2m—¢ L L x?41).

D10 M eCTb UCKOMLIK MHOrouner, B koropom a0, n=0, m=1.
824, Vimeem
aux a4 L e xap=
=y (X — X1) (X — X2) (X — Xg) +er (X — Xp_g) (X — Xp) ==
= QX" — @y (x4 Xg .. 4 x) XPT @y (10 - Xy X e - Xy Xp) XTE —
— g (X1 XeXg - X1 XeXy = ovo - Xp_3Xn_1X5) X2 4 L0 4 (— D agxix3X5 10 Xpe
CpasuuBan KO()(UUHEHTH NpPH ONMHAKOBHIX CTENEHAX X, NONy4YHM TpeGyembie

GopMyabl,
825, MmeeM

Fx)=x" 4 x84 L = (x.x%0 — x) 4 (2. 0 —x¥) L (x2+ x4+ )=

= x [(xﬂ)ﬂdo —_ 1380] _l_xl [(xﬂ)lld —_— llld] + (xl _l_x_l_ ])_
Ho (x%)"®— 1% peantca Ha x3 —1=(x—1)(x24 x4 1) (x%)1% — 11t
meaureAd Ha xP—l=(x—1I)(x*4 x4 1). NoatoMy u F(x) meaurca na

x24+ x4 1

826. NMepsoe pemeHue ScHo, 4YTO .BCe KOPHM MHOrouuneHa F(x)
He MOryT 6mTh DaBHBIMH, MOCKONLKY B NPOTHMBHOM cayyae F (x) 6bil 6Bl TOYHBIM
Ky6oM (x — @)%, uro HeBO3MOXkHO. CHemoBaTenbHO, MHOrOYIEeH HMMeer XOTa Obl
IBa Pa3NuyHLIX KOpHA. [TycTh 3TH KODHM Xy U X, JlUA ONpexeseHHOCTH NyCThb
xy < xg3. Ecnn npennonoxurs, yro p=0, 10 x} << x§ B pxy << px;.

VM3 3Tux NBYX HepaBEHCTB CUEeNyeT, YTO

F(x)) =x3 +pxi + < x4 pra+ ¢ =0,

TaK KaK F(x,;)=0 (x; — KOpeHb MHOroulexa).

Takum o6pasoM, nonyunaocs, 4ro F(x;)<<0, T. €. YTO Xx; He #ABAAETCH
kopuem MHorouneHa. CnenoBaTenbHO, Hame npexnonoxeHue, yro p =0, npuseno
K nporusopeunio. Mraxk, p << 0, uro u Tpe6oBanocs, moKaaarhb.

Bropoe pemenue. [lo popMyiam Buera umeem

Xy 4 x5 4 x5 =0,
X.x3 + XXy 4 X33 = p, (1)
XXXy == — q.
M3 nepsoro ypasuenusa (1) uMmeeM
x} 4+ x§ 4 x3 + 2 (xpxs F xyx5 4 xax) =0,
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Ho, yuurusan sropoe ypasmenue (1), nonyuaem (2)
x}+xi+xj+2p=0.

Tak kax no ycmosmio g0, TO X1, Xz X3 OTIMYHE! OT Hyng, a noroMy u3 (2)
cuenyer, uro p <.

27. anIlﬂoﬂO)}(HM npoTHBHOE, T. €. 4YTO (pyHKuHﬂ Yy nepuognyeckKkan ¢ nepuo-
nom T #£0. Torza umeen

cos a (x 4 T) +cos (x 4 T) == cos ax 4 cos x. "

Ecnu T.asaserca nepuonoM, TO paBeHcTBO (1) ROMKHO MMeTs MeCTO npu moGoM
x. Mlyers x =0, Torma
cosal 4 cos T=cos 0 4 cos 0 =2. (2)

Pasencteo (2) BoaMowuo ToAbKO Torma, korma cosal==1 u cos T =1, otkyna
al =2rk, T=2=m (m=£0, tak xak T£0). 3)
Iloneaus nousesHo mnepsoe pasectBo k3 (3) ma Bropoe, nOayyHs

a=Fkl|m.

Ho 3ro paBeHcTBO HeBO3MOXHO, TaK KaK @ MPPalMOHanbHO, 3 k/m panguoHalbHO.
Takuv o6pa3oM, Haue npexnoNOWKeHNE, YTO QYHKIMA Y NEPUOTUYECKAA, OTNATALT.

828. V3secTHo, 4TO €CNM YMCNO a €CTb KOpEHb OGUKBAZPATHOrO ypaBHEHHA,
TO M YHCIO0 — & TaKWe ABIAETCA KODHeM 3Toro ypasHeHud. ITycTs Xy M Xy —
HEOTPHUATENbHbIE KODHM NAHHOIO YPABUEHHMS, NDUYEM xy < X,; TOrNA 3TO ypaB-
HCHHe MMEEeT TAKKe KODHM ~— X; M ~— X, NPHYEM

—_—y < — Xy < Xy < Xy

[TocKonsKy NO YCHOBMIO KOPEM NAHHOrO YpPaBHEHMA NONMHH COCTABAATL apud-
METHYECKYIO NDOrPECCUio, TO

X3 — Xy =Xy + Xy = X3 — Xy,

oTkyma X;==3x;. Tak kak (no reopeMe Buera) kospduumerr npm x* ecrs
CyMMa BCeX NapHBIX npoM3BeneHudt KOpHeH, a cBOGOIHHI YleH ITOrO ypaBHEHHA
paBeH NpOM3BENEHMIO BCEX KODHell, TO UMecM

3m4-5=x}+xi=10x] n (m 4 1)* = x}x3=09x}.

TakuM 06pa3om, UMeeM QOBE CHUCTEMBI:

3m 4 5= 10x}, m 1 =3x;
H
3m 4-5=10x3, m41=— 3x}.
Wa nepBolt cHCTeMb HaXoaMm m==5, x;==F2, x3=23) 2, a ua BTOPOR noOAY-
25 2 2
vaeM m=—Ig, &= 150 X2 =3 l/l—g Wrak, ecan m==5, TO KOpHU ypad

gerna —3V2, — V2, V2,38V 2, a ecun m=—f—3, TO KODHH YDaBHEHHA

2 2 2 2 .
— = — < il 2 0CTaBIAIOT
3 5 1/19, }/19’ 31/19_ B G66oux cnyuasax KODHH C
apM)METHUYECKYIO npOrpeccuio.
829. MassecTHo, yTO KOOpNMHATH BepmMHM Napa6onn y==ax'4bx+c
ONpeneNAIOICA N0 GopMynaM
- b __4ac—b (1)
0= " 57 Yo=—77"
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B pame#t 3apnaue ¢=1, b=2m-} 1, ¢e=m*— 1. [loacrasnan snavenua a,
b, ¢ B (1), nonyuum :

Xg=—m—z,  p=—m—

flcno, uto, MeHAaa m, Mb OyAeM NOAyuaTb Pa3NHYHBE X, H Y, T. €& Xg M Yo
ABNAIOTCA QYHKIUAMU M
1

Xg=—M—5 Yo=—m—

2’

T-

T-
3
BuyrA MOUNTEHHO U3 BTODOr0 PaBeHCTBa MWePBOE, MOMYYHM Y, — Xp=— 1,
3
WM Yo ==Xo— 7 . OxasbiBaeTcs, 4yro TnpH MoGHX 3HaYEHMAX M KOOPHMHATH

(X¢, Yo) BepuimHel napaboibi CBA3aHbl ypaBHEHHEM INEDPBOK CTENMEHH, 3HAYHT,
BepuwHHa NapaGoAn ONMCHBAET NPAMYIO NHHHUIO.

830. MNycrte
a=Ct, a=Ctt), o=Cit% o=Cit3
Torma umeenm
a__k+1 a_ k43 a k42

@ n—k' @ n—k—2" @ n—k—1°
Moab3yACh STUMH PaBEHCTBAMH, HAXOXHM
a1 1 k41

Gy Bkl
aQ b 1 _ k43
a+a, e , , n—k—2 nitl’
° t+a tTEre
20y _ 2 2 _2k4-4
az-l-sa,_ ag n—k—1" n41°
I+ 1+
Tak xax
E41, k438 2r4-4
ey Sy el o

TO YTBEPXIEHHE 33aqH BEpPHO.
831, ldauuoe B ycIOBMM 3amauu paBeHCTBO MOXHO LepelmHCaTh B TaKOM BHIc:

(26— 1) = (ax 4 b} 4 (2* -+ px + )",

ITpn x=1], meBas yacT, 3ITOro paBeHCTBa paBHa HyNK. B mpasott yactu o6a
cnaraeMbx Bcerna Gonblle MIM PaBHH HYNIO, MOITOMY MpH x =1/4 06a cnaraeMunx

nomxHb o6patuThcA B HyAb. TakuM o6pasoM, a--§-+b=0, oTkyna a= — 2b.
Temepb TOXNECTBO IIPHHMMAET BHA

@x — 1) = (— 2bx 4 b)* - (x* 4 px + )1,

(2 —1)*-(1 — ) = («* 4-px 4 9)*°.

B nocaenueM paBeHcTBe cpaBHMBaA koshdMuMenTH NHpU crapmefl CremeHn
B 06eHx yacrax, MOXyUHM

HIn

’ 20/580 1
20 (] — pt0) =1, b‘°=l—-§l§5, b_—_-__i%_.!_
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Tenepb TOXIECTBO NPUHMMaET Takol Bup:

(e =2) = ot o

Orciona noayuaem
] 3
x’+px+q=(x——2—) y P=-—1, q=711-.

Tax Kak a=—2b, 10 samaua uMeer XBa pemeHHs:
207 20 __
A=Y "], jp=-— 22 l, p=—1, q=—l—
u
20/550 ’
a=-—‘° 220—1, b=-—ﬂ-2——1, p=—]., q=%—.

Iposepkoit MoxHO y6eauTbcs, uro HalineHHHe 3HaueHwA a, b, p, ¢ nelHcreu-
TeanO yIOOBIETBOPAOT TPeGOBAHHMIO 3aXayH.

832, M3 Broporo cootHollenuA uMeem y = x -4 a. [lostromy namusasa cucreMa
PaBHOCHIBHA TaKoii:

x4 (x+aft-2x<l, y=x+a
Ileproe cooTHomenHe nepenumem B Buie
2x* 4+ 2(af ) x4-a*— 1<0.

DT0 HepaBEHCTBO HMeeT eQMHCTBEHHOE pelleHHe OTHOCHTENLHO x TOraa
M TONbKO TOrAa, KOTJ2 NMCKPMUMMHAHT JNeBOK WYaCTM paBeH Hyaw, T. € KOrOa
(a4+1)¥—-2(@*—1)=0, um ¢®* —2a —3=0, orkyna @, =3, a,=— 1. Paa-
6GepeM OTHENbHO KAWIBIK M3 ITHX CHy4YaeB.

Ecan a=3, 0 x*+4x+44=0, man (x4 2 =0, orkyma x;=—2.
Coorsercryrouuti eMy ¥y, =1.

Ecau e ag=—1, 10 x*=0, x=0, a coorBercTaywouiee eMy 3HauYenue
Ye=—1

Wrak, DaHHasd CHCTEMAa MMeeT E€JMHCTBEHHOE pelleHHe TONbKO B ABYX ciy-
yaax: xorta a=3 H Kora a= — 1. CoOTBercTByOLIME HM pemeRHs CYTh

NH=—2 y1=11%=0y,=—1
833, Ham mano noxaaaTb, 4TO MMeeT MeCTO PaBeHCTBO

c ch cr? 1 ot
l+—'—+ +"'+k+1+"'+ n +ﬂ+]= fl+l ]

KOTOpO€ MOXHO Mepenucars B CAEAYIOLU(EM BHIE:

I I
1+<n+1)+”+ R SR = LA

Tlockoabky

n+1,.p_ntli nl — (n-+ DI =c*,
FriCn= EF1UEG—R EF D — P Gl

TO NeBaa uyacrb papeHctBa (1) pasna -
l—"C:l-l-‘l"'C +"'+Cﬂ:‘+...+Cn+1+1_——_-(1+1)"+‘=2"+"

y10 B TPpe6oBATOCh AOKA3ATD,
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834, Tak kak MHOroyieH ueTBeprofl CremeMM MoxeT OGHThL KBagparom
TOALKO KBAIPaTHOro TPexyineHa, TO MYCTh

X2 4 ax® - bx? — 8x 4 | = (mx* J- nx 4 p)?,
HIH

x3 - ax® J- bx® — 8x + 1 = m*x* 4 2mnx® 4 (n® 4+ 2mp) x* - 2npx + p*.
MNpupasuuBan ko3(PGUUHERTH NPU ONMHAKOBMX CTENEHAX X, MONYYHM
m=x1l, p==x1 2mn=a n*42mp=0b, 2up=—28,

oTkyna a,— —8, b, =18 a; =8, b =14
835. 1) Mueewm x+%—=a, um x*—ax 4+ 1=0. aa toro uyro6el 3rO

ypaBHeHME He MMea0 NeHCTBUTENsHBIX peuleHHH, HeOGXOTMMO 1 QXOCTaTOYHO,
‘yroGbl MUCKPUMHMHAHT @ — 4 <0, T. . —2<<a << 2.

2) MNepenumem V' a* — da - 4=2—a B caenyomen suge: V (@ —2)°=2—aq,
mm |a@a—2|=2—a. W3 ycnosua sacHo, yro 2—a=0, T. e. a—2=0,
T. €. a=<2.

3) Mycts napa ymucen (x, y,)— ONHO M3 pemeHuit namHoR cucreMmar Torma
OYEBILAHO, YTO Napa uucen (x, — ¥,) Takixe ynoelersopaer cucreme. Cneno-
BATEIbHO, NUIA TOTO YTOGbI CHCTEMa MMena eXMHCTBEHHOE peleHHe, He0GXOIMMO,

YTOOH Yy = —¥,, T. €. 4yToBsr y =0. Torna a = x = — 3. MNoxcraensa e nepsoe
yDdBHEHME CHCTEMM BMeCTO 4 yHcio — 3, %Ge»cnaeucn, Yyt npH a=—3
clcTeMa MMeeT eIMHCTBeHHoe pemeHue y==0. Wrak,

a=—3.

Tenepb BUOMM, YTO eCOH — 2 <Ca <<2, TO ypaBHeHusa 1) M 2) BHNOAHAIOTCH,
a yreepxneHue 3) He BoinonnsAerca. Ecmu e= — 3, 10 BHNONHAIOICA yTBEp-
xneHun 2) u 3), a yreepwpueHune 1) He Bhinoguserca. Hakowen, yrBepxneHus
1) u 3) He BHINONHAOTCA OXHOBPEMEHHO.

Oms. —2<<a<<2 umm a=—3

836. Tak xax @y, ds, ..., G,y COCTABIAIOT apHM@PMETHYECKYIO NPOrPECCHIO, TO

an:w;n—m (n+1),

OTKyIa
28511
App1 = m — 8p_pyre
Mostomy
n n 2S
2 Cﬁak_*_-l: 2 ct (n _;*; — a,,_k+,) =
k=0 k=0
n n
£ 28 —k
= 2 Cn,,_l'ﬂl— 2 Cr 1 =
k=0 k=0
O 528 4 21§ x
_ £28n1 s _ el k
.—.2 Cnn++l chak+l—2 n+l 2 Cnak_H.
k=0 k=0 k=0
Ho Torpa n
B ans§
2 ), Clony =214,

k=0
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a noroMy

n
B 2ns
2, Cronp =54
k=0

YTO ¥ TpeGoBaNnoCh AOKA3aTh.
837. MonycruM, yro uncao 101010=a®— 5%, rae @ u b-—neame vuucaa.

Umeenm
101 010 == (a ~}- &) (@ — b).

Bosmownn vernipe cayuvas:

1) @ — yetHoe, b — ueTHoe;

2) a — yetHoe, b — HeueTHoe;

3) a — nevetHoe, § — yetHoE;

4) a — neueTHoe, b — neyerHoe.

B cayvanx 2) ¥ 3) uncaa a4+ b u a-— b HeveTHH, a NOTOMY MX IIPOH3Be-
IeHHe HeyeTHO M He MOxeT paBuaroCa uerHomy uucny 101010. B enyvasx 1)
M 4) yucna @+ b ¥ @ — b yeTws, MOITOMY UX NPOH3BENEHHE NedUTCA HA YeThipe
M HC Moxer pasuarbca wyucay 101010, ne nemamemycs Ha 4. Wrak, yrsepmie~
HOe 3afayH BepHO.

838. [IpennoaoxuM npoTHBHOE, T. €. YTO UMEET MECTO DABEHCIBO

1+V3=(a+8V3): um 14+VY3=a"}30-+2abV3.

Tak kak @ ¥ b — pauHoHanbHBE yHCA3, TO M3 NOCHEIHEr0 DPaBeHCTBA CHENYET,

YTO JON¥HB OJHOBPEMEHHO BHMONHATHCA 1Ba paseHcrBa: a?4+3p2=1 nu

1
2ab=1. W3 Broporo wu3s atux paseHcTs (TaK kak b £ 0) maxomum a2=—71b—2'

[Tonctasans 9TO 3nauenue a® B MepBOe paBeHCTBO, momyduM 126% — 4p% + 1=<0.
[Tocnepuee paBeHCTBO He BHNOJHAETCA HH NPY KAKOM NeMCTBHTENbHOM 3Haue-
nuy b, CnenoBarenbHo, yTsepyIeHde 3a1dauy BepHO.

839. IMockoabky McKoMbie IPOBH COCTABIAAIOT APU(PMETUYECKYIO IPOrpeccuIs,

X _y_y__z gy — ]
T0 uMeeM —- Ry g e X—y=y ‘z, oTkyma 2y=x 4z Ho
y__x+x_ x(14+x)
0 ut+w u(ldu)’
Ortciona HaxolHM, 4TO .
Y 14 x 0
x 14+u’
Takxe
z_y+y_ _yU+y
u wtu u(lFu)
OTKyHa clrelyer, 4TO
214y @)
y 14+ u®
Paaneaun mouynesro paseHCTBO (1) Ha pasencTBO (2), MOTYUUM
P _ 1t 3)
xz 14y

Ho rak Ka;c z==2y — X, TO paBeHcTBO (3) mepenumerca B BHAE
Y +y)y=(14x) 2y —x)x
x—N(—xy—3y2+x—yg1 x0=0. @

Yéemumca, uto Xx—yF#0. B camom nere, ecan x—y=0, 0 x==Y. Torza,
YUHTHIBAs PAaBeHCTBO 2y ==X + 2, 0Ny YaeM X ==y = 2, a yUATHIBaA paseHcTno (1),
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AMEEM X =y ==Z==§, YTO IPOTHBOPEYHT yclobui0 3afgayu. CnenopareabHo, HI
(4) BHTexaer, ur0

—xy =y x—y+B=0,

P+ (x+ 1) y—(x +2%)=0
Paspemus 310 ypaBHeHHWE OTHOCHTENbHO Y, NONYYHM

—(x+ 1) = V52 f6xF 1
. 2 L[]

Al

y=
Mockoasky y-——uenoe uucao, t0 Y542 +-6x + 1 momkno 6biTe pauHoHANBHBIM

yncnaoM. Beenem obosnauenme: YV 5x% 1+ 6x | 1 =¢, torla umeem
5x2 4+ 6x 4+ (1 —£2) =0,

— 3+ V514

r=——s5

OTKYZad HaxXoOIuM

Tak kak x —nenoe, TO V5t' ~+ 4 poa¥HO OBITH paUMOHAaAbHBIM YHCAOM. [TycTh
V52 +4 =k, unu h®— 52 =4, uan

(3=o(a)=

HauMennmne uHcna, ynosnersopaiolide STOMY ypPaBHEHWIO, CYTh £/2=09,
t2=4, 1. e. k=18, t =8. Cnenosareabno, x=3, y=2, z=1, u=2>5. Nrax,
uckoMbie Ipobu 3, 25, g

840. Vmeem

(x+1r=14Clet ..+ CL ! Clxf o 2™
[Tockoabky STOT MHOrouleH yMHOXaeTcd Ha KBanparubt#i TpexuneH (I —2) x? 4

-+ nx —I, TO OyeBHAHO, YTO KOIQdunMedT npd x¢ B NpoHU3BelleHUH €CTh BHIPd-
EeHHe

(1—2)Cl=2 4 nCl' —1C,

KoTopoe nocie mnpeo6pas0oBaHUil MpHBOLHUTCA K nC,’,"z.
841, Tax kak kCj=mCEY, 10 nmeen

16C %, + 32C3, 4 48C5, +... 1+ 8 (2n—2) CI*—2 1. 8.2nC3 ==
=8[2C}, 4-4C}, + 6C5, +... + @n—2)CM 2 4 2nC3] =
=8 @nCjy _y +2nC3,_; + 20C3, 1+ +20C 521 4-20C31 T ) =
=167(Cly 1 + Cha1 +Coay +- +Cor =} +CH ) =

#n — 1

2

= 16n- =n-2m+’,

yro ¥ tpeboBanoch NOKasaTk.
842, Tak xax B cHry GopMyan Gusoma HboToHa

2 Gt =+ 1%

‘ =Y
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TO0

n—1 n
k}_j ChTl = 3 Ch(* 2" o 4 m*) — 1" =2 — "=
=0 k=0
=243 .t (mf P12, — T,
orxyna focne ynpow.emm IIOJIyl{aeM

n—1

D CraT = (m 4 1yr—1,
k=0

4YToO K TpeﬁOBa.ﬂOCb JA0Kas3ars.

843. Mycts x ¥ Y x2 + x + 1 — panuonaashee yucna. Cr8ROBAaTeNbHO, H X
Pa3HOCTh ABRFETCA PAUHUHANBHEIM YHUCIAOM, T. €.

Vx*+xF1—x=R (R— paudoHaibHoe WUCAO).
M3 3toro COOTHOUIEHHR CAENYIOT PaBeHCTBA
Ve+xFl=x+R,
2+ x4+ 1=x242Rx+ R},
x(1—2R)=R*— 1.

_Rm—1
T1—2R"

Orcwona
x

[Tocnensee BosMoxHo, Tak kak | —2R£0, 1. e. R£A Y, HelictsureasHo, ecau
R=%, TO Vx2+x+l=x+%, nan x4 x 4 1=x”+x+—‘11—, T. e l=
= 1/4-

Ocraerca 10Kasarb, YTO eCAH X = rge R-—nwoboe panHoHalIbHOE

RE._
1—2R?
yucno, OTAHYHOe OT !y, 10 Y'x2+ x -+ 1 ecrb uyHcno pauHoHanbHoe. ITycTb

x—_—fn__zk, rae R-— mo6oe pauMoHassHOe YMcao, OoTaHyHOe oT !/ Torma

verrri=) (Eom) + (o) + 1=

_ VR R L3RR —2R+1_YR—RF1)F _R—R+1
- [T—2R] =T J1—=2R] T JT=2R[-

Ypcaureas Gepem Ge3 MoAyas, TaK Kak NpH 11060M pPauHOHARbHOM R BhHpaXe-
me RR—R+1>0.

844, UmeeM x4y 2z=x—(—y—x). Hdaa TOoro uYro6n MHOrOYIeH
F(x, y, 2) neaunca Ge3 ocratka Ha x -+ y-}-2, HEOGXOAUMO H JOCTaTO4HO,
yro6wl mpM noncraHoske B F(x, ¥, 2) BMECTO X Bbipa¥eHHA — 3 — 2 ITOT MHO-
rounen obpamancsad B Hy&b, T. €.

(—~y—2P—3y2—22 —ayz==0,
HIH .

2y2 —ayz =0,
uau

(2 — a) yz=0.
Jlerko nposepuTs, Y10 NMpy yz==0 MHOrousen F(x, y, Z) neaurca Ha x+y+z
npn no6om @ Ecin me y2£0, 10 2—~a==0, orxyma a==
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845. MMepBoe pemenue. Kak uaecTHo, nas Toro yro6w MHOrouneH
f(x) nemmacs Ge3s ocratka Ha MHorouneHd g(X), HEoOXOOMMO H JNOCTAaTOYHO,
yro6nl CYI(eCTBOBan TakOH mHuorouneHd {, 4ro6el MMeno MecCTO TOXMECTBO

f(x)=g(x)Q.
Muorouned Q -~Bropoft CTellehn, B mepBwH €ro YieH ecTh YacTHOE OT ReXeHus '
nepsoro 4nena f(x) Ha Nepsuit yneH g(x), T. e —E";, Hay 6x° Muoroyren Q
HMeeT BuR 6x% 4 Ax J-p, a MOTOMy MMEeM TOXZECTBO
6xt — Tx® - ax® 4 3x 2= (x2— x +8) (6x° }- Ax $-p).

TMockonbky kKosthGHUHEeHTH NpH ONHHAKOBHX CTENEHAX X JOMKHH GHTb PaBHbI,
TO MMeeM DaBeHCTBa

—T=1—6, 1
a=p—k+6b, @
=—p-t-b 6)]
2 = by, 4)
KOTOpHE TI03BOAAT HaliTH dYeTbipe HEM3BeCTHHX A, p, @, b; us paseHctBa (l)
HaxomMM A=—1, a u3 (3) u (4) nonyvyaemM ’
= —b—3, =b(—b—3),
HAY
430 +2==0,
OTKYla HAXOXMM [Ba 3HAYEHHA Iaa b, a uMenHo: —] u —2.
Eciu b=—1, 10 p=—2, a cncgosareasho, a=— 7. Ecau b= — 2, 10

h=— ], a=—12.
Takum 06p830M, UMeeM Chaenymou(He asa ToXeCTBa:

6xt —Tx% — Tx"4-3x4-2=(x*— x— 1) (642 — x —2),
6x' —Tx®— 1242 4-3x - 2= (x* ——lx——2) 6x* —x —1).
Bropoe pemenye. O6uulibiv fenenHeM mHorounena f(x) Ha MHOro-
yled g (x) MolyyaeM 4acTHOe
Q=6x*—x-+a—6b—1

' R=(a—5b-+2) x+ 66°—ab b 2.

Hua Ttoro uwrefm f(x) Xemumocb Ha g(x), Heo6XOIMMO M pocTaToYHO, YTOGH
ocTarox R GmI TOXAECTBEHHO paBeH HYMO, T. € uToBb B 9TOM MHOrouaeHe
(R) Xospduudenr NpU X M CBOOONHMWI ulZeH paBHANHCH Hymoo. Vrak, HMeeM
CHCTeMY
{ a—35b-4-2=0,
60 —ab-}-b-4-2=0.

H OCTaToK

dra cucTeMa Jaer HaM IBa pelileHRs:
1) a= -1, b=—11u2)a=—12 b=-—2
846. flcno, uTo ocTarok oT RedewMs mHoroyzeda P ma (x-4-1) (42 - 1) ectp

MHOTOYneH BTOpOH crenedH ax® -}- bx -}-¢, ¥ ecaM 0603HauuTh yacrhoe yepes Q,
TO HMeeM TOXAECTBO

P=(x4+1D)x*41)Q 4 ax*+ bx+-c. 1)

TMockoabky ocTatok oT Redehus P wa x -1 pased 4, To npy x==—1 MHoro-

yred P o6paimaetrcs B 4, W, OACTaBHB B TQXMecTBO (1) wHcaO —)] BMeCTO X,
TONYunM

4d=a—b+te (2)
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C npyroft cTopoHs!, ToxaecTBO (1) MOXHO MepenMcarTh B chenyoueM BHIe:

P=x+1)(+NQ+a'+1)+bx+c—a,

HIH .

P=(x"+ D[+ 1) Q+a]+bx+c—a.

W3 nocrennero cooTxomenus BHAHO, 4TO bX 4-¢—a eCTh 4YacTHoe OT peneHus
P Ha x? 4 1. Taxum o6pa3oM monyyaem

bx4+e—a=2x+43,
OTKYna cCnelyeT, YTo
b=2 ¢c—a=3 3)
M3 cootnomennit (2) u (3) Haxonmm
a=23[2, b =2, ¢=9/2
HMrak, mckoMbifl 0CTaTOK ecTh TpexuaeH
—:—;— x? - 2x - —g— .
847. IlycTh Q —vuactHoe, a R-— OCTaTOK OT JeJeHHWa MHorouncya P Ha
x4 4 x* 4- 1. Torga MMeem TOMIECTBO
P=(x'4x+1) Q+R,
rae R— myorounen Tperbesi crenedd. Ho rak Kak
XMt b= )P - = (- xJ- ) (2—x - 1),
P=(4 x4+ 1) (ff—~x+1)Q+R
[Tocnennee paseHCTBO MOXHO NepemUcaTh M Tak:
P—R=(4x+1)(x2—x+1)Q.

CaenosareabHo, P— R nemurcs Ge3s ocTaTka Kak Ha x®--x-}+ 1, Tak ¥ Ha
x¥*—x -}- 1. OTCiona caepyer, yTo OCTaTKH OT LeneHHsa P Ha xawiablf K3 Tpex-
ynenos x® 4-x 41 B x*— x -}- 1 coBnamaloT ¢ oCTarkoM OT JeleHHA R Ha 3TH
xe Tpexunedn. Tak Kak R ecTb MHOrOYleH TpeThbeft cTemeHH, TO YacTHbe OT
IeIEHMs ero Ha 3TH TPexulieHs! ABAAIOTCA ABYylICHaMH MepBofl cTemeud. Takum
ob6pasom, nMeeM

R=@x"4-xJ 1) (ax4-b) 41 —x,

R=(x"~—~x41)(ex+4d) -} 3x +5.
3uayuT, UMEeM TOXJECTBO .
(fxFD@ax+b)+1—x=x—x41)(cx+d)+3x45.
[MpupasnrBas Ko3QdOUUHEHTH npH OAMHAKOBBIX CTEMEHAX X, MONYyYaem
ga=¢, bta=d—c bta—1l=—dtc483 b+1=d+5
OTKYIa HaxXouM @=¢=—2, b==4, d =0. Urak, HckoMbllt 0CTaTOK
R=—2x%4-2x* }-x }.5.

848. O6myunM JxeneHMeM HAaxXOAMM, YTO OCTATKM OT JeleHHA MHOrowaeHa
axt4-bx'+c na x*4+1 u na x34-1 cooTsercTsedno pasuol—bx+a-+t¢
H —ax --¢—b. CienoBatenpbho, B CHIy YCNOBHS 321aYyH MMeeM TOXIECTBO

(—bx+a-c) (—ax+e—by=2 (x—1) (x—5) m

Kos(pduument nesoi uactH npw x? pasen ab, a B npasoit YacTH KOIDGALUHCHT
npu x? paseH 2; nosToMy ab==2. D10 paseHcTBO NOKa3HBaET, YT0 47U
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b =£0, Mepenumen Toxnecrso (1) B TakoM Bune:
ab (x "'b“) (x—‘: ”)‘:—_2(,\:—- 1) (x —5).

JleBas K nmpaBas yacTH ITOr0 TOXJECTBA AONNKHH OGpAUaThCa B HYNb MPH OAHUX
¥ Tex e 3HaveHMAX X, TakuM o6pa3oM, MMeeM HIM

—b
ab=12, “j‘:—.l, =" =5, ©

Hin b
ab=2, “'b“=5, £ =1, @

Jlsa nociaemnux ypaBmemus U3 (2) MOMHO [epenHcars Tak: a-}e¢—b==0,
¢—b—35a==0, ¥, BHIYMTaA INOYNEHHO OXHO H3 ApYyroro, noayyuM a=0, uro
HeBO3MOXHO. [Isa mocaenuux ypasrenua (3) pawr a==2b u ¢=23b, a noACTaBUB
2b sMecTO @ B nepsoe ypasHeHue (3), HaxoauM b®=1, orkyna b=+ 1. Taxum
obpa3oM, monyuaeM JBe CHCTeMB pelneHuit: a==* 2, b=+ 1, ¢=+ 3 rae
ONHOBpEeMEeHHO GepyTcs HIM BepXuHe 3HAKH, MM HHXHHe. VITaK, MCKOMbIe MHOrO=
YleHH TaKoB: = (2x4% 4 x4 3).

849. Cpasy 3ameTHM, 4TO NpH n==2 MHOrouleH x"”—ax"!..agx—1=
E—.x’——l ne jenurca #a (x—1)%. B pansuefimueM Gynem cumrath, YTO R F£2

MeeM

Xt —ax® ! fax—1 =
=x—Dx" 14 xr? Lbxbl—ax (X" x2S x F 1))

Jna Toro 4To6s MHOro4leH, 3aKIIOYeHHBIA B KBaIPaTHhIX CKOGKAxX, AedHicA Ha
x — |, Heo6xonuMo M pocrarouno, 4robn mpH x==1 on 6ni1 paseH HYI O, T. &

n
n—a(n—2)=0, otkyna a= Pyt

Oms., a=n_n_2, rae n£2.

850. OGetunbiM nenenneM f (x) Ha @ (X) MONyYaeM YacTHOE X -}- m M OCTaToK
3(a—mt) x2 1 3(b—am)x4c—bm.

Jasa toro yroGel f (x) xeaunoch Ges ocrarka Ha g (X), HeOGXOAMMO M TOCTATOYHO,
yTo6b 3TOT OCTAaTOK OHA TOXAECTBEHHO pPAaBeH HYNO, T. e. UTOGH BCE e€ro
KospdHunHenTn paBHaauch Hyno, Takum 06pasoM, HMeeM CHCTeMy

a—m*=0, b—am=0, c—bm==<0(,
R
a=md b=md, c=mt
CrnenosarenbHo,
f(x)=x*4-4dmx® 4 6m®x® + 4dm’x | mt = (x -}- m)4,’
¢ (x) = x% - 3mx? 4- 3mix - m® = (x 4 m)3.

851. Ilockoabky pemenne Muorouresa x* 4 (@a—b)x3 - (a—b) x-}-b? na

MHOrouneH x®—(a—»b)x 4-b? cosepmaercy 6e3 ocTatka, TO YacTHOE AOMKHO

OniTh MHOTOYNEHOM BTOpOMl CTeIeHH, y KOTOPOro KpaltHHe yleHH NpejacTasadioT
coboil yacTHhe OT JeleHMA KpahHux qnex;xon JEeNHMOro Ha COOTBeTICTBYOIME
]

yleHW JeaHrexs, T. €. OYAYT paBHH % =x'n —:—, = 1. TakuM o6pasom,
YacTHOE JOMNXHO HMETh BHA X° —}: Ax - 1. Ur1aKk, UMeeM TOXAECTBO

Bt (@—b) Bt (@a—B) x4 b =[x"—(a—b) x4+ 5] (x* +Ae - 1),
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KOTOpOe MpUBOJNATCA K TAaKOMY BHIY:
x4 (@—bp) b4 (a—b)x+-b=
=2 +R—(@—plx [l —=A(e—b)+b"] x* + [ —(a—b) + M%) x 4 B2,
Otciona cnepyer, yto @ b yIOBIETBODAIOT CHcTeMe
a—b=\—(a—b),
0=1—2X(a—b) 4 8,
a—b=—(a—b) 4+ b,

W3 neproro ypasnenns cucTeMbl HaxonuM A == 2 (@ — b) u, noxcrasasns sto 3ua-
YeHHe A B [pa IPYrUX YpaBHEHHHd, MONYYaeM

1—2 (@ — b)? L 52=0, M
{2(a——-b) (* — 1)=0. (2)

M3 ypasuenun (2) caenyer, uto aa6o a—b==0, nubo b —1=—0. Ho ecan
@—b=0, 1o ypasHenue (l) npusomurcs K MRy b®-41=0, sro ypasmenue
He umeer pemenud. Takum obpaszoM, 42— 1=0, 1. e. b=+ 1. Ecau b=1, 10
ypasuenue (1) rtaxkoso: @ —22=0, uan @ (@a—2)==0, uto paer au6o a==0,
6o a=2. Takum oGpasomM, moiyyaem gBe CHCTEMB pelIeHHi:

b=1, b=1,

a=0, a=2,

A=2(@—b)=—2, A=2,
Ecru we b=—1, To ypasnenue (1) naer a==0 ur¥ a=—2, BCILCTBHE YETO
HONy4aeM TaKKe JBE CHCTEMB pelleHHit:

b=—]1, b=—1,
a=0, a=—2,
A=2, A=—2,

Vlrax, npeanoXennan 3alaya HMeeT dYeThipe pellieHWs, HO 3aMeTHM, 4YTO 3TH
peuIeHMa naloT JMUIIb nBad pas3siHYHHIX TOWHAeCTBa:

X=X —xt =@+ ) (*—2x+ 1)

A+ l=x—x+ 1)(x-”+2x+ 1.

Oms. a=0,0=1,a=2,b=1,a=0,b=—~;a=—2 b=—1.

852. [TepBoe pemeHnHe. Pasgenus Muoroulel f(x) Ha gx’ — 1) (x—3),
T."e. Ha x*—3x®—x 13, noayyum B wactHom X*-+- x—2, a B oOCraTke
(m—8)x® L (n—3)x-+p+6. dna roro yrobe f(x) gennnocs Ge3 ocrarxa
Ha (x?— 1) (x —3), HeO6XOIHMO M JOCTATOYHO, uTOGH STOT OCTATOK OBa TOX-
NeCTBEHHO paBeH HYMO, T. e. YTobu

m—8=0, n—5=0 u p46=0,

OTKYna
m—-=8, fl=-5, p=——6.

Bropoe pemenne. [dna Toro yrobm f(x) geamnoch Ges ocrarka Ha
(x*—1)(x—38), 1. & Ha (x— 1) (x4 1) (x — 3), HeoGXOOUMO H HOCTATOUHO,
4yTO6H OHO JEAMNOCh B OTHENbHOCTH HAa x4 I, ma x—1 H Ha x—38, 1 e
yto66 f(x) obpawanoch B HYJb NMPH NOACTaHOBKE BMECTO Xx YHceR 1, —I1, 3.
Orciona noayyaeTca CHCTEMa ypaBHeHH#

m + n +p =1,
m—n +p =— 31
9m 4 3n 4-p=281.
Pentas Ty cHcTeMy, HAXOOMM m==8, n==5, p=—6,

367



853. OGHYHKM JeNeHHeM HaXOAUM OCTaTKK OT MeN€HHSA NaHHOrO MHOTOYNeHa
Ha x®*4-d u Ha x?*—d. OcTaTKH TaKOBH:

G+dyx+c+d*—ad u (b—d)x--c-4-d? 4 ad.

Takum 06pazoM, RoaXHH HMMeTb MeCTO ClelYOWHe TOWAECTBA:
bG+dyxtefd—ad=x n p—dyx+ect+d*fad=—x,
OTKyna cmenyer: b +d=1, ¢} d*—ad=0, b —d=—1, ¢4 d*4-ad=0.

Pemas cosMecTHO MocnejgHne 4YeThipe YpPasHEHHs, HAXOAAM

a=0, b=0, ¢=—1, d=1.
854, Hmeem

Fx)=(x"—1)? —n*x®™ (x — 1)* = (x — [)" - £ (%),

rae f(x)=(x"*"1 4L x*2? ...+ x+ 1) —n%e"!, Tak kak f(l)=n? —n?=0,
T0 f(x) meaurca wa (x — 1), T. e. f(xX)=(x— 1)} o (x), rA€ @ (X) — MHOrOYneH.
[ToatoMy F(x)=(x— 1)* ¢ (x), T. e. F(x) peaurca Ha (x— 1)%

855. Ilyctb f(x) — wacTHoe ot nexenus F(x) ma x®—1, a r (x) — ocrarok.
Torna F(x) = (x®—1) f(x) 4+ r (x). [lpy nemeHHH MHOrouieHa Ha KBaJApaTHYIO
¢byHRuMio B ocTaTKe mo’xyuaeTcA AByddeH Nepsoit crelmeHH (MaM, B YacTHOCTY,
YUCAo), T. e. r (x) = ax + b. Urak, umeeM F(x)=(x*—1)-f(x)+ ax+b. Co-
riacHO  YCHOBMIO sagayr  ummeeM F()=(1—1)-f(1)4-a-14+b=3,
F(—=D)=(1—1f(—=1)Fa-(—l)+b =1, s

{ a+b=23,
—a+b=1
Pemas sty cucremy, naxomum a==1, b==2. CrnesopareanHo, WCKOMBbIHl OCTaToK

ax b=ux-2.
856. Tax Kak 06a MHOroYnmeHa NMpeiCTaBAAOT COBOH CYMMbI [EOMCTPHYECKUX
nporpeccuit, To

xm+l__1
xm+x’"_’+x”‘"+...+x+1=—x—_—l—
H
x|
x"+x"“+x""+...+x+1=—x—l—,
TakuM obpasoM, YaCTHOE OT JeJeHUA MEPBOro MHOrOYleHa Ha BTOpoil paBHO
p Y
xmt__ |
T ATo YacTHoe MOMHO NpeAcTaBUTh B BHIE
m -1
(xn 1y Ty
xtt1y

Orcopa BuIHO, YTO AAA TOro, 4YTOGH INepsnid MHOroYieH NENIUACA HA BTOpOI,

m
JA0CTATOYHO, 9106 bI + 6bino HEABIM TIONOKHTENbHBIM YHCIOM, T. €. yTo6H1

n+1
m 41 6pa0 KpaTho n - 1.
857. W3 rtpex nocaenmosarensHbiX nensix yucen (n —2), (n—1) 1 n ogHo
IenuTcA Ha 3 M no KpadHeh Mmepe ofHO jgeaurca na 2. [losToMy OIMH B3 COMHO-
WUTenell nenuMoro uMeeT Bul [(x%)* — 1] u, creposarensHo, neantTea Ha (x*—I1);
KauJb{i U3 OCTanbHbIX COMHOXmTeneft Jeaurca Ha (x — 1), W xord 6w onun
M3 Tpex COMHOMXHTeled JelUMoro peaurca Ha (x -} 1). ITostomy F(x) peaurcs

Ha fsg\g. -
. Vimeem (mn -+ pg)— (mq 4-np)=(m—p)(n—¢); oTCiONa cnenpyer,
“YTO eclH mn --pq nenuTca Ha M —p, T0 U Mg} np ReanTCca Ha M —p.
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