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Cepus 13, HeTpUBOJIUMOCTh MHOT'OYJIEHOB

10 urosga
[Iyctb K — mHeKoTOpoe YHCJIOBOE MHOYKECTBO (HaHpMMep, MHOKECTBO IIEJIbIX,
pallMoOHAJIbHBIX, JAeHCTBUTEIbHBIX WJIM KOMILJIEKCHBIX qmceﬂ). P(x) — MHOTOYJICH C

koadduimentamu n3 Muokectsa K, 1. e. P(x) € K|x].

Onpedenernue. Muorounen P(zx) € K[z] nasbiBaerca npusodumvim nad K, ecin
cymectBytor Q(x), R(x) € K|x] nenysnepoii crenenn, takue, uro P(z) = Q(x) - R(x). B
nporuBHOM citydae P(x) nenpusodumvim nad K.

0. ITpusomumbl m Haj Z MuHorouwienst a) x° +2; 6) at + 23 + 22 + 2 + 17
1. Ilycte P(x),Q(z), R(x) € Z[z], npuuém P(z) = Q(z) - R(x). UsBectro, uTO BCe

k03 dunmenTsr MHOrOUIeHa P () messitest Ha HEKOTOpoe mpocToe ducyo p. Jlokaxkure,
aro b0 Bee KoabdurmenTsl Q(x), b0 Bee koabdurmentsl R(x) geaarcs Ha p.

2. llycte P(x), Q(z), R(z) € Z[z], npuuém P(x) = Q(z) - R(z). Oboznaunm HOJIL Beex
koabduruentos P(z), Q(x), R(z) 3a a, b, ¢ coorBercrBenno. Jlokaxknre, ato a = be.

Onpedeaenue. HOJ Bcex Ko uimenToB MHOTOUWIEHA C HEIBIMUI KOI(MDDUITIEHTAMEI
HA3BIBACTCS COOCPAHCAHUEM MHO20UNEHGE.

Jlemma I'aycca. [Iponssenenrie MHONOUIECHOB € cojlepzKanreM 1 sBIIeTCS MHOTOYJIEHOM
¢ cojiepxKanuem 1.

3. a) Jokaxutre, uto moboit muorownen P(zr) € Q[zr] moxmo npeacrasuts B Buie 2Q(z),
rie Q(z) € Zlx|, npuuém comepxxkanne MuorowieHa ((x) passo 1.
6) dokaxure, aro eciin muorowien P(x) € Z[x] npusojum wajx Q, To oH mpuBognM 1
HaJl Z.

4. a) ITpusnax duzenwmetina. llycrs P(x) € Z[x], npuaém crapumii kosdduient re
JIeJINTCsl Ha MIPOCTOE YUCJIO P, BCe OCTaJIbHbIe KOA(MDMUIIMEHTHI AeIATCA Ha P, HO CBOOOTHBII
ujleH He jleuTest Ha p?. JTokazkure, uro Torga P(x) nenpusojum Hajl Z.

6) IlpuBeure mpuMep MHOTOWIEHA, JJIsT KOTOPOTO 0OpAaTHOE yTBEPZK/ICHIHE HEBEPHO.

5. JJemma. llycts a — nenoe uncso. Ecan muorownen P(x) menpusogum HaJli Z, TO
P(z + a) — Toxke HEIPUBOIM HAJ Z.

6. /lokaxkure, UTO CJICAYIONINE MHOTOUYJIEHBI HEITPUBOAUMBI HaJT Z:
a) 152° + 18x* — 922 + 272 — 36; 6) 2 +1; B) 2%+ 22+ 1; 1) 2" 4 52" — 3.
7. Jokazkute, 9To MHOrowieH P! 4+ 2’72 4+ ... 4+ x 4+ 1 HempuBoIUM HaJ 7Z TOrIa 1

TOJIKO TOTJIa, KOTJla p — IIPOCTOE YUCJIO.

8. a) Jokaxwure, aro Muorowten P(x) = (x —a1)(x —ag) ... (x — a,) — 1, v1e aq, . . ., a,
— pas3MUHBIE TesIble Tnca, Henpusomm Hal Q.
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6) dan muorownen P(z) = (z—a1)*(z—a2)?*. .. (x—a,)*+1, rae ay, . .., a, — paszindnble
nesible ucsa. Jlokaxkure, 9ro o HempuBoguM Hajl Q.

OcHosHas meopema anzebpwi. J11000it MHOrOUIEH CTEIIeHN He MEHbIIe eJIMHUIIBI C
KOMILJIEKCHBIMI KO3 PUITMEeHTaMI UMeeT XOTsd Obl OIMH KOMILIEKCHBI KOpeHb. JIpyrumn
cioBamu, HempuBoUMBbIME Ha, C MHOrOU/IEHAME ABJISIOTCS TOJLKO MHOTOUJIEHBI TIEPBOii
CTEIeHN.

9. llycts P(x) € R[z]. dokaxkure, uto ecm P(z) = 0, To P(Z) = 0.

10. /loxaxkure cjieyiomniue CjaeJICTBIS OCHOBHOI TeopeMbl aareOphr:

a) Bestikuit MuOTOWIEH cTenenn 1 > 1 ¢ KOMILIEKCHBIMI KOO MUIUEHTAMI €JINHCTBEHHBIM
06pa3oM (¢ TOYHOCTBIO JI0 YMHOYKEHUsI Ha JHCI0) PACKJIAIBIBAETCS B MPOU3BEJICHIE 7
JIMHEHHBIX MHOXKUTEIEH ¢ KOMILJIEKCHBIMI KO3 DUITNEHTAMI.

6) Jlioboit wmHOTOUWICH € JIEHCTBUTENbHBIMEI  KOI(DQUIMEHTAMEI  €JIMHCTBEHHBIM
00pa3oM pacKJaJbIBACTC B IIPOU3BEJCHNE MHOI'OYJICHOB CTEICHU He BBIIIE BTOPOIl
¢ JeficTBUTENLHBIMEI Kodddunmentamu. Apyrumum ciooBamu, HempuBOAUMbIMEI Hagr R
MHOTOYJIEHAMU SABJISTIOTCS B TOYHOCTH MHOI'OYJIEHBI ITIEPBOI CTEIIEHN U MHOTOYJIEHBI BTOPOIi
CTENEeHN ¢ OTPUIATETHHBIM JTUCKPUMITHAHTOM.

B) JIr06oit MHOTOUIEH € JeficTBUTEIbHBIMU KOI(DhUIMEHTAMI HEIETHON CTEleH! NMeeT
XOTs ObI OJINH JICHCTBUTEIbHBII KOPEHb.

11. PazjoxkuTe MHOrOYJIEH Ha HENPUBOJUMBIC MHOTOUJIEHBI € JCHCTBUTEIHLHBIMU
KO3 dunreHTamMu:
a)zt +1; 6)2%+at+1; B)2? -1

12. Muorounen P(x) ¢ geficrBurebHbIMI KO(bDMUIMEHTAMI IPU BCEX JIEHiCTBUTEIbHBIX
X TPUHUMAET TOJBKO IOJOKHUTe/NbHbIe 3HadeHnus. Jlokaykure, 4To HaiijgyTcs Takue
muorouieabl A(x) m B(x) ¢ peiicrBuTebHBIME  KOIDPUIHEHTAMEI, [T KOTOPBIX

P(z) = A%(x) + B*(x).



