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[NocTaHoBka 3a4a4qyun

B kosibLe MHOro4neHoB Hag nosemM Ka)kablii MHOro4YsaeH crenenn > 1
OAHO3HAYHO NPEeACTaBNM Kak NPon3BeAeHUE HENMPUBOAVNMbIX MHOFOY/1EHOB.
MpuBogMMOCTL /HENPMBOAMMOCTD AAHHOMO MHOrOYJIEHA 3aBMCUT OT nos!

lMpumepsi. 1) Muorounen z2 — 2 nenpusogum Hag Q, Ho npueogum Hag R:
?—2=(z—V2)(x+V2).
2) MHorounen 22 4+ 1 Henpueogum Hag R, Ho npnsogum Hag C:
2> +1=(z—i)(z+1i).
DTOT >Ke MHOroYJIeH MPUBOAUM HaA 4BYX3JIEMEHTHbLIM MNOJEM:

2+ 1= (z+1)(z+1).

B sToli nekunm obcyxxpaeTcsi, Kakne MHOroYIeHbI HEMPUBOAUMBI
Hag 3HakoMmbiMu Ham nonsmu C, R n QQ, a Takxe Hag konbuom Z.
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Teopema besy

Haunem c APOCTbIX 3aMeyvyaHuli 0 MHOro4YaeHax Haf NPON3BOJIbHbIM MOJIEM.

Teopema Besy

Mycte f(x) — mHoro4nen Hag nonem F u o € F. Ocratok ot genenus f(x) Ha
x — « paseH f(a).

Jokazatenbctso. OBo3Ha4MM HacTHOE M OCTaTOK OT Aenerust f(x) Ha © —
yepes q(z) u r(z) coorsetcteeHHo. Torga f(x) = q(z)(x — a) + r(z),

rae degr < deg(z — ). Mocnepree o3Havaert, 4to degr < 0, T.e. 7 € F.
MopcTasue o BMecTo x B pasencTBo f(z) = q(z)(z — a) + r(x), umeem

fla) =q(a) -0+, otkypa r = f(a). O

M.B.Bonkos § 3. Henpueoaumeie MHOrouneHsI



KOpeHb MHOIro41€Ha

Onpegenetue

Myctb f(x) — mHorounen Hag nonem F. dnemeHT o € F' HasbIBAaeTCst KOPHEM
mHorouneHa f(z), ecnu f(a) = 0 (apyrvmun cnoBamm, ecim « — KOpeHb
ypasHeHusi f(x) = 0).

N3 Teopembl Be3y BbiTekaeT npocToe, Ha BaXkHOe

Cnepctsune

Mycte f(x) — mHorounen Hag nonem F n oo € F. Inement o sinsietcst
KopHem MHoro4seHa f(z) Torga n Tonbko Torga, korga (v — o)|f(x).

JokazatensbctBo. Heobxogumocts. B cnny teopemsl Besy,

f(@) = q(z)(x — ) + f(a)
AJ151 HekoToporo MHorouneHa g(x). Ecim oo — koperb mHorounena f(x), To
f(a) =0, n notomy f(z) = q(z)(z — ).
Hocratounocts. Ecnn (z — a)|f(x), To f(z) = g(x)(z — ) pnsa HekoToporo
MHorouneHa g(x), oTkyaa

fla) =q(a)(a —a) =q(a)-0=0. O



Koptu mHorouneHos Hag C

Vxe ynoMuHanack OCHOBHAasi Teopema anrebpbl KOMIAEKCHbIX YUCeN —
B C ecTb KopHu y ntoboro ypasvenusi f(x) = 0, rae f(z) — MHorounex
NONIOXKNTENLHON CTENeHN C KOMMIEKCHbIMI KoaddpuLmeHTamu.

Tenepb ee MOXHO nepedOpMyNNpoBaTh Tak:

OcHoBHasi Teopema anrebpbl KOMMJIEKCHBIX YUCEN

Jltoboii MmHoro4seH nonoxutensHoii ctenedn Hag noaem C umeer no kpariHer
Mepe OfNH KOMIJIEKCHbIV KOPEHb.

[JokazaTenbcTBo Mbl JaAnM No3fHee, a NOKa MPUMEHUM STy TEOPEMY
4nst knaccudrkaumm HenpuBoAUMbIX MHorouneHos Hag nosem C.
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MHOI’O‘-IHEHI:I, HeENnpunBoAMUMbIE Hag C

MHorouneHbl ctenenn 1 Ha3bIBAOTCA JIMHENHBLIMU ABy4dJs1eHaMuN.

Teopema (knaccudbmkaums HenpmeoauMbIx MHorodneHos Hag C)

Henpl/IBOAI/IMbIMI/I MHOro4sieHamMmuv HaJg rnoJjiem C sBnsaroTcs nuHeliHbIe
ABYHJ/1€Hbl N TOJIbBKO OHU.

,aoKa3aTefleTBO. O‘-IeBI/Ip,HO, 4YTO JINHEWHblE ABYy4YJ1I€Hbl HENPNBOANMDbI.

ObpaTHo, nycTb f — MHorouneH, Henpueogumbliii Hag C, n nycts « — ero
KopeHb. o cnepcreuto ns Teopemsl besy f = (z — a)g pns HekoToporo
MHOro4eHa g, n n3 HenpusogumocTu f cnegyet, 4to f n © — «
accounnpoBaHsbl, T.e. f — NUHENHbIT ABYYJIEH. O

Cnepctsue (pasnoxenue mHorovnenos Hag C)

Jlrobori mHoro4vnen ctenedn n > 0 Hag nonem C ogHo3HaYHO npefcTaBim
KaK Mpou3BEAEHNE N JINHENHBIX MHOXXUTENEN.
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KomnnekcHble KOPHWN MHOIo4JIEHOB C AeﬁCTBMTeﬂbeIMM KO3CbeVILI,V|eHTaMI/I

Y1066 KNaccnuumpoBaTb HENPUBOAMMbIE MHOFOYNEHBI Hag noneM R,
noHagobuTcs cnegytolee 3aMedaHme.

Jlemma (0 KOPHSIX 1 KOMMJIEKCHON COMPS>KEHHOCTN)

Ecnn f — mHoro4nen Hag nonem R, a v € C — ero kopeHb, To n yucsio y
SIB/ISIETCSI KOPHEM MHOro4JieHa f.

Jokazatensctso. Mycts f = ana™ + ap_12" 4+ -+ - 4+ a1z + ap. Torpa
an Y 4+ an 1"+ + a1y + ao = 0. Ucnonbsys ceoiicta onepauun
COMNpsiXKeHUs N TOT hakT, 4TO & = & A5t BCsAkOoro o € R, nony4aem:

—n—1

f(ﬁ):anﬁn—ﬁ—anflfy +"'+0117+010

=@ "t @7+ ™ Tak Kak ay € R
=0 V"t -y @+ a0 TaK Kak ¥ =4k
=Y+ @Y 4+ Ay + o Tak Kak zt = zt

=" Fan 17" 1+ Foauy+aw=0=0 TakkakZ+l=2z+t O
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MHOI’O‘-IHEHI:I, HeENnpunBoAMUMbIE Hag R

Teopema (knaccudbmkaLysi HEMPUBOANMBIX MHOro4NEHOB Hag R)

Heﬂpl/lBO,ql/lel Hag noJsiem R saunerinbie ABYH/1€Hbl N KBa4PaTHbIe TPEXY/1E€HbI
C OTpULaTESIbHBIMU AUCKPUMWHAHTAMW U TOJIBKO OHU.

,aoKa3aTefleTBO. Jluneiitble ABYy4YNE€Hbl HENPNBOAUMbBI Han NobbIM nonem,
a KBaApPaTHbIE€ TPeEX4NEHbl C OTPNUATENbHBIMU OUCKPUMNHAHTaMN
HENpPMBOANUMbI Hag ]R, NOCKOJIbKY HE€ NMEOT p,eﬁCTBI/ITeﬂbeIX KOpHeI7I.

ObpatHo, nycTb f — MHoro4neH, Henpueoaumelii Hag R, n nycte oo € C —

ero kopeHb. Ecnu a € R, To no cneacteuto us teopemsl besy f = (z — a)g
Ansi HekoToporo g € R[z], n u3 nenpusogumoctu f cnepyert, 4to f n o — «
accounnpoBatsbl, T.e. f — anHelHbli ABy4neH. Ecan oo ¢ R, To @ # o m no
NleMMe O TakXe sIBAsieTCs kopHeM MHoro4neHa f. Mo cneacTsuio us Teopemsl
Besy muorounen f penntes B Clz] v Ha & — o, n Ha © — &. [IByuneHbl £ — o 1
2 — O B3aMMHO NPOCTbI, OTKyAa f AeNNTCS Ha UX NponsBefeHne

(x—a)(z—a) =2 - (a+ @)z + aa =z — 2(Rea)z + |a|® € Rz].

OuckpumunanT Tpexdnera p := x> — 2(Rea)z + |a|* oTpuuaTenen:
4(Rea)® — 4((Rea)? + (Ima)?) = —4(Im a)? < 0, nockonbky Im o # 0.
N3 Henpusoaumoctn f cnepyert, 4to f ~ p, T.e. f — kBaApaTHbIli Tpexynen. [
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PaznoxeHne mHorouneHos Hag R

Kombunupys knaccudrkauuio HeNpUBOAUMBIX MHOroYneHos Hag R
C TeopeMoii 06 0fHO3HAYHOCTY Pa3NOXKEHUS MHOTOYIEHA Ha HEMpUBOANMbIE
MHOXUNTENN NOJlyHaeM BaKHOE CNIeLCTBIE.

Cnepcreue (pasnoxxeHne MHorouneHos Hag R)

Jltoboii mHoro4neH crenenn n > 0 Hag nonem R ogHo3Ha4HO npeacTaBim
n
Kak npoussegenve k < LEJ KBaApaTHbIX TPEXYJIEHOB C OTPULATENbHBIMU

ANCKPUMWHaHTaMu vy n — 2k nuHeliHbIX ABYH/1€HOB.

JoBONBHO NOy4YNTENBHO 3aMeTUThb, 4To 3TOT hakT «100% gpelicTBUTENBHbIA»
B TOM CMbICJ/Ie, HTO B HEM peyb UAET TOJILKO O AElCTBUTENbHbIX MHOMOYAEHaX
u A ero hopMyNIMPOBKN KOMIJIEKCHBIE YUCIA HE HYXKHbI.

I'Ipm sTom ntoboe AO0Ka3aTeNbCTBO 3TOMO yTBEPXKAEHUA CYLLECTBEHHO
NCNONb3yET KOMMNJEKCHbIE YNCAa. Ha camom Aene, Mbl yBugnm, 410 3TO
cneancTene 3KBUBANEHTHO OCHOBHOIA Teopeme anre6pb| KOMMNNEKCHbIX HuUcen.
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HeanBop,l/lele MHOIO4YJIEHbI Hafg Z

HanomHum, 4To MHOrouneH ¢ uensiMu koadprLMeHTaMn HENPUBOAUM Hag Z
TOrfAa 1 TONbKO TOrAa, KOrAa 3TOT MHOFOYJIEH HEMPUBOAMM Hag nosem Q
(opHo u3 cnepcTenii nemmsbl Maycca).

Cnegytolee yTBEp)KAEHNE JAET NOJIE3HOE JOCTATOYHOE YCIOBUE
HENpMBOAMMOCTU MHOFOYJIEHA HaJ, Z, KOTOPOE MO TPaAULIMMN Ha3bIBAETCS
KpuTepuem Jii3eHwTeriHa. Tak >ke, KaK MOPCKasi CBMHKAa — HE MOpCKasi

W He CBMHKA, KpUTepnii Jii3eHwTeliHa — He KpuTepuii (B OBLENPUHATOM

B MaTeMaTnKe CMbIC/IE) U He DiiseHwTeiiHa (Bb1 Bnepsble onybinkosaH
Teopopom LLIénemanom B 1846 r., T.e. 3a 4 roga po nybnukauun Pepantanga
lotTxonbaa Makca JiisenwTeiina (1823-1852) B ToM >xe camMoM >XypHane).

Kputepunii DitseHwTeliHa

Mycts f(x) = anx™ + an_12™ * + -+ + ag — MHOro4neH C Lenbimm
Koachcpuuymentamu. Ecnu cywjectsyer Takoe npocToe 4uco p, HTO CTapLunii
KO3(hPULNEHT 4y, HE AENTCS HA P, BCE OCTaJIbHbIE KOIGhPULNEHTBI
Gn—1,...,00 AENATCA Ha P, a CBOBOAHBLIN YeH ao HE AeNUTC Ha P°,

70 MHoro4neH f Henpusogum Hag 7.
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KpuTtepuii Dii3eHLITERHA: [0Ka3aTeNbCTBO

Jlokazatensctso. Ot npoTtusHoro. lNpeanonoxum, 4to f = gh, rae

g(z) = bz +bg_12" P+ + by m hz) = cma™ + cm_12™ P+ o —
MHOrOYJIEHbI HEHYNIEBOW CTeneHmn Hag Z. SlcHo, 4To ap = boco. Mockonbky ag
JENUTCH Ha P, HO HE AENUTCA HA P2, N3 NPOCTOTHI YNCAA P BLITEKAET, HTO P
LEenuT oaHO n3 Hucen by n co, HO He oba ogHoBpemeHHo. lNpegnonoxum, 4To p
aenut bg, HO He genuT co. Ecnn p penut Bce KoadbpmumneHTsl MHOrO4NEHa g,
TO OHO JEeNnT 1 BCe KOI(PPULNEHTBI MHOTrOYIeHa f, BKIKOYAs Ay, .
CnepoBaTenbHO, CyLWecTBYET WHAEKC i Takoli, 4To p He aenuT b;. Mycts i —
MUHUMAaJbHbBIA NHAEKC C TakMM cBoiicTBoM. FcHo, 4to degg < deg f, n
notomy ¢ < k < n. B yactHocTu, p genut a;. lNo onpepgenenunto nponseeseHus
MHOFOYJIEHOB UMEEM

a; =bico +bi—1c1 +bi_aco+ .

Mockonbky p pennt a; n b; ana Bcex j < %, U3 3TOro paBeHCTBA BbITEKAET, YTO
p pennt bico. Ho 3To HEBO3MOXKHO, Tak Kak p He AenuT Hu b;, HK Co. O
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KpuTtepuii Dii3eHLITEHA: KOMMEHTapUn

Kputepunii Dii3eHLwTeliHa NOKa3bIBAET, YTO C TOYKM 3PEHUS CTPOEHUSI
HenpuBoaMbIX MHOro4dseHos nose QQ pasutensHo otanyaercs ot R u C.

B camom pene, Bcsikuii Henpuogumblii Hag C MHOroYNEH JIHEEH, a BCSIKUIA
HenpuBoguMbIA Hag R MHorouneH nmeet crenexb < 2.

B 1o >xe Bpems B cuny Kputepuns Jii3eHLWTENHA CTENEHb HEMPUBOANUMOrO Hag
Q mHorouneHa moxeT 6bITh Ntoboii. Hanpumep, Henpusogumbim Hag Q
SIBJIAETCSt MHOTOYJIeH &' — 2, r4e n — NPOU3BOJIbHOE HaTypaJibHOE YUCIIO.

Kputepnii Dii3eHwTeliHa He ABNSETCA HEOOXO4MMbIM IS HEMPUBOAUMOCTM
MHorouneHa Hag Q. [Ans npumepa paccmotpum f(x) = 22 + 4. EauncTeeHHoe
NPOCTOe YNCNO, KOTOPoe AenuT cBOBOAHbIN YneH MHoroqneHa f(x), — aTo 2,

n ceobogHbiii uner f(x) aenutca Ha 22. MosToMy KpuTepuii DiiseHwwTeliHa

K MHorounery f(z) He npumernum.Tem He menee, f(x) HenpusoauMm.

[Oeiicteutensho, ecnn f(z) = g(z)h(x) pns Hekotopbix g(x), h(z) € Z[z], To
flx—1) =gz — 1)h(z — 1), Te. ecnn f(x) npusogum, 7o u f(x — 1) Takos.
Ho

fe—1)=(-1°+4=2"-32"+3c - 1+4=12—32" + 32+ 3,

U NpuMeHnM KpuTepuii DlizeHwTelina ¢ p = 3. 3HaunT, u f(z) HenpusoAnM.
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Hel’lpI/IBOp,I/IMOCTb MHOrFo4,1€Ha AE€NEeHnA Kpyra

Mcnonb3oBaHHbIl TONBKO YTO NPMEM MO3BOAAET A0Ka3aTb HEMPUBOAUMOCTb
mHorodneHa genenus kpyra f(z) = P 1 +xP~2 4+ ... 4+ 1, rae p — npocToe.

P —1
HaseaHvne obbsicHsietcss paseHcTeoMm f(x) = — 7 13 KOTOPOro B1AHO, 4TO
T —

KopHU f(Z) CyTb KOMMMIEKCHbIE KOPHYU P11 cTeneHn u3 1, T.e. BCe BEPLUNHDI
MPaBUJILHOTO P-YrofibHNKA, BMUCAHHOTO B OKPY>XHOCTb |z| = 1, kpome (1,0).

€1

€16

o
&

KopHu mMHorounexna penenusi kpyra 16-ii cteneHu
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HenpusogumocTb MHorousieHa aenerusi kpyra (2)

[Oeiicteutensho, ecnn f(x) = g(x)h(x) ans vekotopwix g(z), h(zx) € Z[z], To
flz+1)=g(x+1)h(x + 1), Te. ecnu f(x) npusogum, 1o n f(z + 1) Takos.
OpaHako

(z+1)P -1 "

f(x+1): (x_’_]_)_]_ =1 _1+C;1'p_2+"'+05_1.

3pech Bce KO3ULMEHTBI, KPOME CTapLUEro, AENATCS Ha P, TaK Kak p —
NPOCTOe YNC/IO, KOTOPOe MPUCYTCTBYET B YUCauTene koddduuneHTa

ok pp=1)-—(p-k+1)
P Kl )

HO OTCYTCTRBYeT B ero 3HameHatene (eap k < p). Ceobogmblii unen CB~ L=p
He Je/NTCH Ha p°, NO3TOMY MO KPUTEpUIo Dii3eHIuTeliHa MHOrOYeH f( +1)
HEMPUBOAUM. 3HA4UT, U1 MHOFOYJIEH LENEHUA Kpyra HENnpUBOAMM.
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Ob6obLeHHbI KpuTepuii DiiseHwwTeliHa

Mbl fokazann kputepunii Jii3eHW TENHA A1 MHOFOYJIEHOB C LIEIbIMU
ko3dhhrLmeHTaMmn, HO TO XXe A0Ka3aTeNbCTBO NpoxoauT bes nsameHeHuli
AJ1S1 MHOTOYJIEHOB Hag Jtoboii 061acTbio C OfHO3HAYHBIM PA3JIOKEHNEM.

B kadecTse npumMepa paccMoTpum MHorounew 2 + 4> + 1 € Z[z, ).

Ero MOXXHO MbICANTL Kak 37eMeHT Konbua Z[y][z] MHorouneHos ot x

c koacbdpuumentamu us OOP D = Z[y]. Ceoboamblii unen z2 4 3% + 1

KaK MHOro4fieHa oT T ecTb p := y2 4 1. DnemeHT p Hepasnoxum B D,

1 06OBLLEHHBIN KpuTepuii DiiseHwTelina npumernm K 2 + p = z2 + y? + 1.
WTak, mHorounen x2 + y* + 1 Henpusogum & Z[x,y].
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Anroputm KpoHekepa

Kak ke y3HaTb, MpMBOANM JIN AaHHbIA MHOTOYNEH Hag Z, ecnn KpuTepuii
Dii3eHwTeliHa K Hemy Henpumenum? EcTb koHuenTyansHo npoctasi npoueaypa,
KOTOPYIO MPUHATO Ha3biBaTb asropuTmom KpoHekepa. Anroputm Bnepsble
onybnunkosan ®Ppugpux Teogop don LLybept (aka PEnop Mesanosuy LLlybepr,
1758-1825) B 1793 r. B Tpygax C.-Metepbyprckoii akagemun Hayk. Jleononbg
KpoHekep nepeoTkpblf TOT Xe camblii anroputm B 1882 r.

Mycte f(x) € Z[x] umeeT crenenb n. Ecan f(z) = g(z)h(x) pns HekoTopbix
g(x), h(x) € Z[z], To ognH n3 mHorouneHos g(x), h(x) nmeer crenenb < Lij

Mycts deg g(z) < ng Toraa g(x) onpenensieTcs 3Ha4YeHUAMN B M 1= ng +1
pasinyHbIX Toukax. PaccMoTpum m pasnuuyHbIX yenbix yucen a;, ¢ =1,...,m,
n noacuntaem f(a;). Ecnn f(a;) = 0 gns kakoro-1o 4, 170 (z — a;)|f(x). Ecnm
f(a;) # 0 pns Bcex i, us paseHcTs f(ai) = g(ai)h(as) nmeem g(a;)|f(as) B Z.
Mockonbky 4ncna f(a;) MMEIOT KOHEHHOE HUCNO LiefbIX AeNUTENER, MOXKHO
nepebpaTb BCeBO3MOXHbIE Habopbl 3HadveHuit ans g(a;). Mo Kaxgomy Takomy
Habopy CTPOMM MHTEPMONSLMOHHBIN MHOTOYIEH CTeneHn < M U NPOBEPsieM,
aenut nu on f(z). Ecan gennT, To f(x) npuBoguMm, a ecim HYM OQUH U3 TaKuUX
«KaHAMJAToB B AenuTtenun» He genut f(x), To mHorouneH f(x) HenpuBoAnM.
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Anroputm KpoHekepa — npumep

Paccmotpum f(z) = 2° — 2* — 22% — 822 + 62 — 1. Ecan mHorounen f(x)

NpruBOAUM, TO OH uUMeeT genutens g(z) crenenun < 2. Takoli genutens
onpegensietcst 3HadeHnsimu B 3 Toukax. lNogcuntaem f(0) = —1, f(1) = -5,
f(2) = —21. Oenutenu atux yuncen: gns nepsoro *+1, ans sroporo +1, +5,
ons tpetbero +1, £3, +7, +21. Bcero nonyvaetcs 2 - 4 - 8 = 64 kombuHauun.
KombuHauun, oTan4aowmecst nlib 3HaKOM, AAIOT UHTEPMNOASLMOHHbIE
MHOFOYJIEHbI, OT/INYAIOLNECS JINLLB 3HAKOM, MO3TOMY W3 KaXKAoW napbl Takux
«MPOTUBOMOJIOKHBIX» KOMOUHALMIA MOXHO MPOBEPSiTL OfHY.

Ocratorcs 32 cayyasi, nepebupasi KOTOpble, HallAeM MHOroYaeH

2
g(z) =2 -3z +1,
gensiwmii f(z); 3TOT AennTeNb COOTBETCTBYET TPOIKE 3HAYEHN

(9(0)79(1)79(2)) = (17 -1, _1)'

MoHATHO, 4TO «BpY4HYO» anropnTMm KpoHekepa ncnonb3oBaTh TPygHO, Tak

Kak yXe ANs MHOro4ieHoB Hebonblimnx cTeneHeli nepebop CTaHOBUTCSA OYeHb

yTomnTenshbim. Celivac umerotcs HamHoro bonee ahpekTUBHBIE anropuTMBbl,
KOTOpble MO3BOMAIOT BLICTPO pasnaraTb Ha MHOXUTENN MHOFOYJIEHbI CTENEHN
6onee 1000 c 6onee yem 1000-3Ha4HbIMU KO3 DULUEHTAMU.
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Cﬂep,CTBVIe 3 neMmbl I'aycca — ncnpaBaeHoO

Cnepcteue 3

Ecnn mroroqnen f € D[z] HenpuBogum Hag obnacTbio ¢ OBHO3HAYHBIM
pasnoxxeHvem D, TO 5TOT MHOro4Y/€H HENPUBOZUM U HAL €€ MOJIEM HacTHbIX F'.

Aokazatensbcrso. OT npotusHoro. MNycts f npusogum Hag F', T.e. f = gh ans
HEKOTOPbIX MHOIO4JIEHOB HeHysIeBO cTenenn g, h € F[z]. KoapdpuumenTsi
MHOro4eHoB g n h cyTb HekoTopble Apobu. YMHoxue paseHcTBo f = gh

Ha npousBeAeHune a 3HameHaTenei aTux apobeii, nonyuum af = g1hi, roe g1 un
h1 — mHorounensl us D(x]. MNpeactaBum 3T MHOrouneHsl kak g1 = ¢(g1)go,
h1 = ¢(h1)ho, rae mHorounetsl go u ho npumutusHsbl. Torga

af = c(g1)c(h1)goho,

oTkyga golaf v holaf. Mo cnegctenio 1 nemmbl Maycca NpUMNUTUBHOCTL go 1
ho Bnedet go|f u hol|f, 4To npoTusopeunT Henpusoagnmoctu f Hag D. O
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