Cxema lopHepa Yunbam xopgx loprep (1786-1831)

Ecnn cTeneHb MHorouneHa 6osnblie Tpex, TO MHOTOYIEH, HE UMEIOLLNIA KOpPHei
B nosie F', moxet bbiTb nprneoanmbiM Hag F'. Hanpumep, mHorouneH

(22 4+ 1) = 2* 4+ 227 + 1 He nMeeT AefiCTBUTENLHBLIX KOPHEN, HO NPUBOANM
Haj nonem feficTBUTeNbHbIX (1 faXe PaLMOHaNbHBIX) YMCen.

Ha dopmynax (1) ocHoBaH ynpoLyeHHbIl anropuT™ GeNleHnst MHOroqneHa f Ha
OBYYJIEH T — (v U HaXOXKAeHUs1 3HadeHust f(a), N3BECTHBIN Nog Ha3BaHMEM
cxema lopHepa. [Ans ocywecTBneHns anroputMa coctasasieTcs Tabnuua us
LBYX CTPoK. B nepgoit cTpoke 3anucbiBatoTcsi koanumneHTbl MHorodnexa f
no ybbiBaHuto cTeneHeli (6e3 NPONycKoB, ECN HEKOTOPast CTENEHb OTCYTCTBYET,
TO Ha COOTBETCTBYIOLLEM MECTe 3anuncbiBaeTcs Hynb). Bropas crpoka
3anonHsieTcst ¢ ydetom copmyn (1): nepsoe 4MCAO NepeHOCUTCS U3 NepBO
CTPOKU, KaXKgoe nocieaytollee noay4HaeTcs nyTemMm YMHOXKEHUS npeablayLero
(TonbKo 4TO MONYHEHHOrO) YMCNa U3 BTOPOI CTPOKM HA YNCIO (v N CIIOXKEHUS
pe3ynbTaTa C YUCIOM M3 NEPBON CTPOKM, CTOSLLUUM HAA 3aMOJIHAEMON KIEeTKO
BTOpOii cTpoku. MocneaHee 4ucno Bo BTOpoli CTpoke (NoA CBOBOAHBIM HIEHOM
f) v byget 3Hadennem f(«), a 4ncna c NepBOro no NpeanociefHee —
ko3dbhnLmeHTaMmn 4acTHOro B nopsigke yooiBanms ctenexeii. [ns ynobctea
NpoBeAEHNS BbIYUCIEHNIA YUCIO (¢ BbIMUCLIBAIOT CJEBa OT MEPBOro 3JIEMEHTA
BTOPOIi CTPOKMW.
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[Mpumep ncnonbsoBaHmsa cxembl [opHepa

PaccmoTpum koHKpeTHbIli npumep. MycTe TpebyeTcs HaliTu 3HadveHue
MHorounera f(z) = 2 — 182 4+ 99z — 162 ot umucna 3. Boiuncnenus
ochopmnsiem B Buge Tabnauubi:

1] -18 |99 | —162
3|11 —15| 54 0

3aeck B NepBoii CTpoke BbiMMCaHbl Ko3dpuLmeHTsl MHorodneHa f(x), a Bo
BTOPO#i CHa4ana 3anmcaHo 4ncio 3, 3aTEM MepeHeceH CTapLinii kosppuuneHT
f(x), paeHbiii 1. Kaxgoe nocnepaytouee HUCI0 BO BTOPOU CTPOKe NOJyHaeTcst
npubaBneHNEM K COOTBETCTBYIOLLEMY HUC/Y MEPBOV CTPOKU MPenblAyLLErO
4ymcna BTOPON, yMHOXeHHOro Ha 3: —15 = —18 +1-3, 54 =99 + (—15) - 3,
0= —162 + 54 - 3. Otctoga nonydaem f(3) = 0 u vacTHoe

q(x) = z? — 15z + 54 oT genenns f(x) Ha z — 3, Te.

f(z) = (2* — 15z + 54)(z — 3).
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[Tpumep pasnoXKeHUsi MHOFO4YJIEHA MO CTEMEHSIM

Paznoxuts muorounen f(z) = 2° —4a* + 23 + 222 — 2 +5 no cTenensm x — 2.J

Bynem pennts no cxeme lopHepa cHavana muorouner f(z) Ha  — 2, notom
YacTHOe, 1 Tak pgasnee.

1| —4 1 2 -1 5
211 -2 | -3 —4 -9 | —13
2|1 0| -3]| —10 | —29
2|1 2 1 —8
211 4 9
21 6
1
Nmeem f(z) = —13 + (z — 2)(z* — 22 — 32° — 4o — 9) =
—13 4 (x — 2)(—=29 + (z — 2)(2® — 3z — 10)) =
—13 4+ (z —2)(=29+ (x — 2)(—8 + (z — 2)(2®> + 2z + 1))) =
134+ (x—-2)(-294+(z—2)(-84+(z —2)(T+ (z —2)(z +4)))) =
134 (z — 2)(— 29+($—2)( 8+ (x—2)(9+ (x —2)(6 + (x — 2))))) =

—13-29(z — 2) — 8(z — 2)* + 9(z — 2)® + 6(z — 2)* + (z — 2)°.
Koacbd)I/ILl,l/leHTbl Apn CTENEHAX T — 2 ONPEeAENAOTCA KaK OCTaTKU npun
nocnenoBaTesIbHOM AENE€HUN Ha 3TOT MHOIMO4YJIEH.
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KpaTHOCTb KOpHS1 MHOTrO4EeH

Onpegeneruve

HaTypanbHoe 4ncno k Ha3biBaeTCs KPaTHOCTHIO KOPHS o MHOrousiena f(z),
ecnn f(z) = gla)(x — a)* n ga) 0.

Jlerko noHsITb, 4TO KPAaTHOCTb KOPHsI v MHOTroueHa f(z) paBHa KpaTHOCTM
HENPUBOAMMOro MHOXUTENS T — (¢ 3TOro MHoro4vseHa. Noatomy noboii
MHOro4YfieH cTeneHn n > 1 numeet He BGonee n pasnnyHbIX KOpHel B nose F, a
CyMMa KpaTHOCTeli ero KopHeli Tak)ke He NPeBOCXOAUT M.

N3 npegnoxenns cn.6 §3 nonyyaercs

Cnencteue

Mycts F' — none, char(F) =0 wn f € Flz], « € F — KopeHb MHorou1nexa f
kpaTHocTu k. Ecnn k = 1, To o He siBnsieTcs kopHem npoussogHoii f. Ecan
k > 1, To oo — kopeHb MHoro4neHa f’ kpaTHocTu k — 1.
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OcH

ast TeopeMa anrebpel

oravH Kapn @puapnx laycc (1777-1855)

OAHUM 13 MOTUBOB PaCLUNPEHNS MHOXECTBA LEACTBUTENbHbIX YUCEN O
MHOXECTBa KOMMJIEKCHbIX YMCEN SIBASETCS TO, YTO CYLLECTBYIOT MHOrO4JeHbl C
LeNCTBUTEIbHBIMU KOSMMULNEHTAMM, KOTOPbIE HE UMEIOT LECTBUTENbHBIX
KkopHeii. Takos, Hanpumep, MHorodnen 2 + 1. Mexay TeMm, 3TOT MHOro4neH
MMeeT ABa KOMMJIEKCHbIX KOpHs: ¢ 1 —i. Bo3HnkaeT Bonpoc: Bcsikmnii an
MHOFO4JIEH C KOMIMIEKCHBIMU KOI(PDPULMEHTAMI NMEET KOMMJIEKCHbIT KOpPeHb?
Mpu aTOM, pasymeercsi, ciefyeT UCKAOHUTbL N3 PACCMOTPEHUS MHOTOYJIEHbI
ctenenn 0 (T.e. koHcTaHTbl). OTBET Ha NOCTaB/IEHHbIN BOMNPOC AAeT crefytoLuee
YyTBEpPXXAEHNE, KOTOPOE Ha3blBAOT Teopemoli [aycca unn ocHOBHOU Teopemoii
BbicLuel anrebpol.

Teopema

Jlioboii MmHorounen ctenenn 6onbie 0 Hag nonem C umeet kopensb B C.

Mbi He npuBogumM gokasaTesnbcTBa 3Toro yteepxaeHusi. OHo ByneT nokasaHo B
Kypce Teopuu PyHKLMIA KOMMIEKCHOTO NEPEMEHHOrO.
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CreacTBrst N3 OCHOBHOW TeopeMbl anrebpsbl

Mycts f € Clx], deg(f) > 1. Mo Teopeme lNaycca f(x) nmeer HekoTOpbIii
kopeHb . CnepoBatensHo, f = (z — a)g ANS HEKOTOPOro MHOrOYMEHa

g € C[z]. Ecnn muorounen f(x) nenpusogum Hag nonem C, To deg(f) = 1.
Takum obpasom, cnpasesineo

Cneacteue 1

HeI'IpI/IBOp,I/IMbIMI/I Hag nonem C sBnAOTCS TOJIBKO MHOMOY/EHbI I'IepBOI7I
CTENEHMN.

Paccmatpusasi pasnoxetue 1toboro MHorodneHa crenenu bonswe 1 us Clz] Ha
HenpusoguMble MHOXUTenw, Hag nonem C, nonyvaem

Cnepcteue 2

J1toboli MHOro4neH ¢ KoMnaekcHbIMn KoadpduumeHTamm crenedn bonblue 1
pasnaraetcsi Ha JIMHERHbIE MHOXNTEN C KOMMJIEKCHBIMU KO3dbpuueHTamm.
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KomnnekcHble KOPHW MHOro4J,1IEHOB C )J,el‘/‘ICTBI/ITeJ'IbeIMI/I KO3 CbVILI'I/IeHTaMVI

Mpepnoxexne

Ecaun mHorounen f u3 R[x] nmeer komniekcHbIli KOpeHb 7y, TO U 4MCIO 7,
KOMTJIEKCHO COMPSIXKEHHOE K 7, ABAETCA KOpHEM f.

UNyets f = ana™ + an_12" ' + ...+ oz + ag — MHOrOUNEH 13 R[z], y € C
nf(y) =0, Te. any" +an—17"" 1 4+ ... + a1y + o = 0. Torga, ucnonbsys
CBOIICTBa COMPs>KEHHOTO KoMmekcHoro Yucna (cn.8 §2 rn.ll), nonyyaem

fA) = an¥ " +an 17" o FariFtao = @Y 017" . Ao F+a =
an Y™ + o1y 4 ...+ a1y + oo = 0 = 0, 4To n TpebyeTcs gokaszaTb.f)
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Henpueogumble MHOro4neHbl Hag nonem R

Mpepnoxexne

Muorounen f € R[z] Henpusogum Hag nonem R Torga v Tonbko Toraa, korga
nunbo deg(f) = 1, nmbo deg(f) =2 n f nmeeT oTpuLATENbHbIT JUCKPUMIUHAHT.

| OueBugHo, uto ecnu deg(f) = 1 nnm deg(f) =2 n f nmeer oTpuuaTensHblii
OUCKPUMUHAHT, To f Henpusoaum Hag nosnem R. MNyctb mHorounen f € R[x]
Henpueogum Hag nosiem R. Ecnuv oH nmeeT peiicTBUTENbHBIA KOPeHb, TO
LEeNUTCA Ha MHOroYsieH nepBoii cTenedun, noatomy deg(f) = 1. MNyctb f nmeer
KOMMJIEKCHBIN KOpeHb ¥ = o+ Bi u 8 # 0. Torga coriiacHo NpeasioKEHUIO
cn.10 v yucno y = o — Bi siBnsietcs ero kopHem. [ostomy f penuTcs Ha © — 7
M Ha © — 7. TaK Kak v # 7, yKasaHHble ABy4eHbl B3aumMHo npoctbl. CornacHo
yTBepXAeHuto 1 npegnoxenuns cn.7 §2 mHorouneH f AennTcs Ha ux
npoussegeHue (z — ) (z — 7), koTopoe pasHo (z — a — if8)(z — a + i) =

2? — 20z +ifx — ifr + (a +if)(a —if) = z* — 20z + o® + % n
npeacTasnsieT coboii KBagpaTHbIN TPEXHEH C OTPULATENbHBIM
OUCKPUMUHAHTOM. Tak Kak f HerpuBOAWMM, OH acCCOLMMPOBAH C MHOTOYJIEHOM
2% — 2ax 4+ o + %, 4To 3aBepluaeT AOKa3aTENLCTBO.{}
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Pasnoxenune Ha HenpuBoaumMblie MHOXuTEAM Hag nonsamu C n R

Mycts f € Clz] n deg(f) =n, n > 0. Torpa
f(@) = ao(x — o)™ (z — a2)® .. (2 — am)™™,
re oj — BCE Pas/nyHble KOMMJEKCHbIE KOPHI MHOro4sieHa f KpaTHoCTel kj,
m

ao — cTapwwuii kKoacpbpnumeHT MHoro4neHa f n E k; = n.
j=1

Mycts f € Rlz] n deg(f) =n, n > 0. Torpa

fl@) = ao(z —a)™ ... (z — am)" (@ = rz+m)" .. (2 = Bpa + )",

rAe o — BCE pas3fn4Hble AeliCTBUTENbHbIE KOPHN MHOro4neHa f kpaTHocTei kj

(j =1,2,...,m), paznuunble mHorounensl =2 — Biz +v; ( =1,2,...,p) He
UMEIOT AeliCTBUTENbHBLIX KOPHEl, ag — cTapwnii KoaddnuneHT MHorodneHa f
m P
n E k]' —+ 2 E [j =n.
=1 =1
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Kputepunii 4ennMocTi MHOFOYJIEHA Ha MHOTOYJIEH Ha SI3blKE KOpPHEI

N3 nabniogeHns cn.13 §2 nonyyaetca cneaytoliee

HabnoneHune

Myctb mHorounenbl f u g us konbua Fz], rae F C C. Y1obbl mHorouner f
LENNJI MHOFOYJIEH g, HEOBXOANMO 1 [OCTAaTOYHO, HTODbI KaXKAblii KOMMIEKCHBbI
KOpeHb MHOro4YsieHa f KPaTHOCTU k Obl Tak>Ke KOPHEM MHOTOYJIEHA g HE
MeHbLUeli 4eM k KpaTHOCTW.
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[Mpumep 1

Pasnoxutb Ha HenpuBoguMblE MHOXUTENN Hag nosem R mHorounex
2 4+ 2™ — 2.

Npes peweHns coctont B TOM, 4TODbI HaliTV BCe AeliCTBUTENbHbIE N BCE
KOMMEKCHbIE, HE ABNAIOWMNECS AeliCTBUTENbHLIMI, KOPHN 3TOrO0 MHOrOYJeHa,
rnocrfefHve CrpynnmpoBaTh MOMNAapHO Ha KOMMJIEKCHO COMPsiXKEHHble N Ans
KaXKZOi napbl Takux KopHell o & i3 3anucaTb HenpuBoAMUMbIA Hag nonem R
mHorouneH 2 — 2ax 4+ a? + B2, uMerowmii faHHbIE KOMIMIEKCHBIE KOPHW.
Mycte y = 2™ Torma 4> +y —2 =0, y1 = 1, y2 = —2. KomnekcHble KopHMU

n o 2k . . 2wk
aBHeHUs ' = 1 — Bce KOpHWN n-ii cTeneHn us 1, rx = cos — + ¢sin —.
n
MonapHo conpsixkeHbl KOPHW, PACMOIOMKEHHbIE Ha BEPXHEN MOJNYOKPY>XHOCTHU, C

o s .. 27k
KOPHSAMU HAa HUXKHEN: cos — +isin —; npun=2mk=1,..

.,m—1,a
npun=2m+1k=1,...,m. Takum obpazom,
m—1
2 27Tk o .
(x—l)(x—i—l)H (:r —QxcosT—&—l , n=2m;
" —1= k=1

- 2
(:c—l)H(a:Q—Zﬂccos%k—i—l), n=2m+1.
k=1
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OkoH4aHue npumepa 1

Haligem komnnekcHbie kopHu ypasHenus =™ = —2. TpuroHomeTpuyeckas
cdopma —2 = 2(cos T + isin); KOpHM

1 T+ 2k .. 7w+ 27k

rp =27 [ cos ——— +isin ———— |. OnsATb NonapHO COMPSI>XeHbl KOPHM,

n n
PaCroIOXKEHHbIE Ha BEPXHE MOJIYOKPY)KHOCTU, C KOPHSIMU Ha HUXKHEA:

T+ 2k .. w427k

§ ——— +isin ——

n n
n=2m+ 1.
Taknm obpasom,

m

H <x2 —21_%xcos 77r—|—27rk: —&—2%) , no=2m;
n

2% ( co );kzl,...,mnpmanmmnpm

x"+2: k=1 m P i
1 2 1—1 ™ s 2
om —92% 227 L 9% =9 1.
(z+ )kli[l(:c @ cos — + ), n=2m+
OkoHuaTenbHo npu n = 2m umeem 22" + 2" — 2 = (z — 1)(x + 1)x
m—1 m
21k 1 2rk 1
XH (x272xcosi+1)H(x2f21 }meoqurZ#l),
k=1 " k=1 "
1
anpun=2m+1—a2?" +2" —2=(z — 1)(z +27)x
m m—1
21k 1 2mk 2
><1—[(31:27231:Cosi+1)I_I(:162721 imcoqurZi).
n n
k=1 k=1

A. 5. OscsiHHuKOB §4. KopHu mHorouneHoe. HenpueogvmMele MHOrouneHsl Hag Nonsimi



[Mpumep 2

Halitn ycnosusi ansi HaTypanbHOro 4mcna m, npu KOTOPbIX MHOTOY/IEH
(z+1)™ — 2™ — 1 genutca MHorounen 2 + x + 1.

Tak kak (z — 1)(z? + 2 4+ 1) = 2® — 1, kopHn mHorouneHa > + x + 1
ABAAIOTCA KOPHAMM 3 i crenenm 3 1, OTAUHbIMM OT 1. Vimento,

e1 = cos & +isin &, e5 = cos IT +isin 2T . Halinem 3HaueHus HaTypansHoro
4ucna m, npm KOTOPbIX £1, €2 $IBJ1$|IOTC5I KOpHﬂMVI MHOTO\1eHa

(z+ 1)’” ™ — 1. Bcnomuum, yto 61 + 1 = 1 + cos 2= + i sin 2& s

2 cos? +22cosfsm§—2<:os§(cosf+zsm )—cos§+zsmfv|
52+1—1+cos 5 +isin & = 2 cos? 25 +210052;Tsm—”:

2cos 2 (cos 2F +isin 2F) = —(cos 2T + isin %) Vimeem

(e1+1)™ —ef" —1=(cos ¥ +isin §)™ — (cos 2F +’Lbll’l ) —1=

cos—+zsm—70052”—mfzsm2’;m 1—cos +zsmTf

2 cos ™ (cos—g—kzsln 3) (cos T + isin T3* )(13—2cos my,
AHanOI'VI'-iHO (e2+1)™ —el" —1=(—1)"(cos =™ 2’”” + isin 27;7”) —

2 cos 2™ (cos 25 + isin 25 ) = (cos 25" + isin 2mm)((—1)™ — 2 cos 2’”").
Cnep,osaTeano €1,E2 ABNSIOTCS KOpHF’IMI/I MHOrO4eHa (z4+1)m—2™ -1

COs T == §
TOraa v TONbKO TOraa, Koraa 27rm (—

COs
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OkoH4aHuve npumepa 2

oy
Ecav m = 1,2,3,4,5, To oba pasenctsa cos " = £ n cos 2" = ( 2)

BbINOJIHAOTCS Anwb npn m = 1 nam m = 5. Tak Kak HauMeHbLKii

~ x 2x
MOJIOXKNTENbHbIA Nepros y PyHKUMM cos 5 paseH 67, a y cyHKUMM cos ¥ —
37, m MOXeT npuHMMaTb 3HadeHust auwb 1 + 6k naun 5 + 6k npn nobom

HeoTpuUUaTENbHOM LiesioM k.
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O peweHun anrebpanyeckux ypasHeHuin Hag nonem C

[ns MHOro4neHoOB nepBoii CTeneHn OTBET HA 3TOT BOMPOC XOPOLLO W3BECTEH U3
LLIKOJIBHOTO Kypca mMaTeMaTuku. [Jns MHOrOYNEHOB BTOPOIi CTEMEHN OTBET
[laeTCs U3BECTHOI popMysoli KOpHE KBaApaTHOro ypasHeHusi. Kak yxe
oTMmeuyanock B §1 rlll, ecnm az? + bz 4 ¢ = 0 — ypaBHeHMe C KOMMIEKCHBIMM
koadppumeHtamu u a # 0, T0

; —b+ Vb?% — dac
12 = —————————.
’ 2a

3HaK MUHYC nepes, KOPHEM W3 ANCKPUMMUHAHTA MOXKHO HE CTaBUTb, TaK Kak
3[eCb NOAPA3YMEBAETCS KOMIMJIEKCHbI KOPEHb, UMEIOLWNT ABA 3HAYEHUs, a He
apudMeTNYECKOe 3HaYeHNE AENCTBUTENBHOIO KOPHS.

B BbicLeil anrebpe nsBecTHbl POpMysbl AN HAXOXKAEHNS KOMIIEKCHBIX KOPHENA
YypaBHeHUiA TpeTbell 1 YeTBEPTON CTENEHU, HO OHN FPOMO3AKMN U HEyLobHbI ansi
npakTnyeckoro npumenenusi. [JokasaHo, 4to npu n > 5 eguHoii popmynbl,
MCNONb3YIOLWEl ToNbKo apudMeTUHECKUE OnepaLuy 13 N3BJeHeHNEe KOPHS
ntoboii cTeneHn, AN HAXOXKAEHNST KOPHEl MPON3BOJILHOIO anredbpamyeckoro
ypaBHeHusi cTenenn n He cywectsyeT. OgHako pewwaTb Takume ypaBHeHUs
npuxoanTcs. MHoraa y Takoro ypasHeHusi yaaetcs nogobpaTth KOpHU.
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[ naBa |V. MHorouneHsl

§5. Muorounensl Hag nonem QQ

A. 5. OscaHHukoB

Vpanbckuii deaepanbHblii yHnBEpCUTET
NHCTUTYT ecTecTBeHHbIX HayK N MaTeMaTUKM
[lenapTamMeHT MaTeMaTuKN, MEXaHUKI N KOMMBIOTEPHbIX HayK
OcHoBbl anrebpbl A1st HanpasaeHuii
MexaHuKa 1 MaTEMaTU4ECKOE MOAENMPOBaHNE 1
MpuknagHasi MaTemaTuka
(1 cemectp)
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[opbop paumoHanbHbIX KOpHeL

OTbiCKuBaTL paunoHanbHbl€ KOPHU MHOFO4Ya€HOB C LENOYNCEHHbIMN
KO3dZ)d3I/ILI,I/IeHTaMI/I NOMOraeT caefyrouiee yreepxxaeHue.

Mpegnoxexuve

Mycts f(z) = moz™ +miz™ * + ... + Mp_12 + My — MHOFOUNEH C
LIeIOYMCIIEHHBIMN KO3 ULMEHTaMU, P/ — PaLMOHAIBHOE YUCIIO 1
HecokpaTumas gpobb. Ecnn p/q — kopeHb muorounena f(z), To p aBnsercs
LENUTENEM My, q SBASETCA JenUTeNneM mo U AAs Aoboro uenoro 4ucna s
uncno f(s) genntcs Ha p — gs. B wactHocTu, ecnn mo = 1 nam my = —1, To
BCE PaLMOHaJIbHbIe KOPHU MHOro4sieHa f(x) ABASIOTCS LenbiMU Ynucaamu un
BEeNAT CBOBOAHLIN YNEH MMy,.

}3anuwem

f(g):mo (B) +ma (2) ) —|—...+mn—1g+mm (1)
q q q C

Torga mo(g)" + 7711(5)"_1 + ...+ mn_lg + m,, = 0. YMHOXUM obe yacTu
5TOro paBeHcTBa Ha ¢": mop™ + mip” tg+ ...+ Mu_1pg" ' + mng™ = 0.
OTcroga nonyyaem m,q" = —mop”™ — map™ 'q — ... — Mn_1pq" ", nosTomy

4YUCNO P AenUT My q". Tak Kak 4ncia p,q B3aUMHO NPOCTbI, P AEANUT My
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OKoH4aHMe goKa3aTeNbCTBA

AHaNoOrM4HO JOKA3bIBAETCS, YTO ¢ AENUT M.

[ns pokasaTensCTBa NOCAEAHErO YTBEPXKAEHNS MPELJIOKEHUS 3aMULLEM
f(s) =mos™ +mis™ !t + ...+ mMp_1 +Mp 1 BLIYTEM U3 3TOTO PaBEHCTBA
paseHctso (1) cn.2. Torga bygem umetb

s =mo (3~ (2)") +ms ( . (5)) boeman (3-8

VYMHOXMB 0be YacTn 3TOro paBeHCTBa Ha ¢, MNOAYHUM
q"f(s) =mo(s"q" —p") +qma(s" " =p" ) 4.+ " ' ma1(sq—p).
3ameTum, 4ToO

4 £

o=y = (z—y)(="

(4 -2 -1
)

+J3_2y+...—|—xy

4nst nobbix ckanapos x,y n nboro uyenoro Yucna £ > 1.

Orvcioga cneayert, 4to sq — p genut s'q® — p® npu nobom HatypansHom £ u
3HaunT sq — p et ¢" f(s). Tak kak (¢",sq — p) = 1 npu nobom uenom s,
3aknto4aem, 4To sq — p genut f(s). MNpegnoxerne gokasaHo.f)

A. 5. OscsiHHuKOB §5. MHorouneHsl Hag nonem Q



