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B npaxTukyMe cojiep;Karcs 3a1a91 110 aJredpaniecKkoil aaropuTMuKe 1mo Te-
MaM, U3ydaeMbIM B IIATOM CeMecTpe cTyeHTaMu crennaibHoctn "Komiborep-
Hasi Oe3onacHocTh"B Kypce "Asrebpamdeckas ajropurmuka' . Jas perrennst
peJIIaraeMbIX 3a/1a4d TpedyeTcst 3HaTh OCHOBHBIE ajredpanvdecKne n Iic/I0Bble
AJITOPUTMBI U CBSABAHHBIE C HUME OIpPEJIeJIEHNs U MOHSTHsI Kypca, TaKne Kak:
ajaroput™ EBKna ji/1sd HAX0XKJIeHusT HAnbOJIbIIIEro OOIIero Je/InTe st MHOTO-
4JIEHOB HaJ[ 110JieM (KOJIbIIOM); PACHIMpeHHbIH ajaroput™ EBK/mga jijisg MHO-
TOUJIEHOB; MHTEPIIOIAINOHHBIE (DOPMYJIBI; OIIPE/IeIeHIe 1 CBOICTBA CpaBHEHMI
110 MO/LY/IF0 MHOTOYJIEHA , METO/IbI PEIIeHI CPABHEHU; KHTANCKYI0 TeopeMy 00
OCTaTKaX JIJIsi MHOTOWJIEHOB; OIIpeieJIeHIe U CBOMCTBa PaKTOPKOJIbIA 10 MOJLY-
JIO MHOTOYJIeHAa; OCHOBHBIE YTBEPKIEHUsT 1 TIOHSITUSI T€OPUN KOHEUHBIX TTOJIeil.
Tpebyercst ymMeHre TPUMEHATH TH 3HAHU JJIsT pelennst 3aja4. HanbobIme
TPYJIHOCTH, KaK IPABUJIO, MPEJCTABJISIOT 3a/I[aHUsl, CBSI3aHHBIE CO CTPOCHUEM
daxTOpKOJIEI 110 MOLYJII0 MHOrOWIeHa. OOBIUHO 3TO BBIUNCIUTEIbHBIE TIPOD.IE-
Mbl. Ocoboe BHUMaHIEe HAJIO YAJNTh MTOHIMAHUIO TOI'0, YTO TAKOE KOJIhIIO BbIUe-
TOB 110 JJAHHOMY MOJLYJIIO, UTO IIPEJICTABIAIOT U3 ce0s1 3JIEMEHTHI 9TOTO KOJIBIIA.

[TpakTuKyM HAUYMHAETCSI ¢ HAIIOMUHAHNS OCHOBHBIX MOHATHI, (DOPMYJI 1 aJjl-
TOPUTMOB, HCIOJb3YEMbIX TP PEHIeHNH 3aJad. DTH HOHSITHS U AJTOPUTMBI
HJLTIOCTPHUPYIOTCs ipuMepamu. [astee npejiaraiorces 3agadqu 0 Kypey /It pe-
IICHUsT HA MPAKTUIeCKnX 3aHATUsAX. OHM CHAOXKEHbI YKA3AHUSIMU U OTBETAMMU
JUUIST KOHTPOJIsI IIPABUJIBHOCTH pelleHns. B 3ak/Iouenne mpearalorcs 3a/a-
I JIJIsT CAMOCTOSITEJIBHOTO PEIIeHNUsI, KOTOPbIe MOI'YT OBITh HCIIOJIb30BaHbBI JIJIsT
KOHTPOJIbHBIX U PacueTHO-Ipauieckux padoT.



Cxema l'opHepa

[Togeum muorOwien f(x) = a,ax” 4+ - - -+ a1z + ag u3 kosbia Alx| vHa T —
a € A (A — xoJbII0 WK T0JIe), T. €. UIEeM MPeJICTABICHNE B BUJIE

f(@) = (z = a)q(z) + 1, (1)

rmer € A, degq(z) =n—1,1 e qlx)=0b, 12"t + -+ + bz + by.
[Togcrasiss g(x) B (1) u npupaBHuBasi KOI(DMOUIMEHTHI TPU OIMHAKOBBIX
CTENEeHAX X, MoJTydaeM (DOPMYJIbI

bn—l = Qp,
by—2 = a,_1+ Ofbn—l;
bn—3 = Qp—2 + Ofbn—27
b() =a) + Oébla
r=ag+ aby = f(a).
IMpumep 1. Borumcants sHauenne Muorodiena f(x) = z° + 2z — 322 +

2x — 1 u3 Zy[z| npu x = 3. @opmyiisl (2) ya00HO 3aIicaTh B TaOJIUILY :
| Qn | p—1 | Qp—2 | --. | A1 | Qg

O“bn—l‘bn—2‘bn—3‘ ‘bO ‘T.

B nammem ciydae mmeem
(112101 =312 -1
St 5110 [2] 5,
T. e f(zr)= (v —3)(at + 52>+ 2> +2)+5u f(3) =5.
Crenmaem 3ameny aprymenta B f(x) : = y + «. Yrobbl Haiitu koadbdurm-
entnl f(y) =i, biy', 3anumem paBeHcTBo

fl@)=>" aa'=> bz —a),
1=0 1=0

OTKY/1a

n

flz)=(x—a) Y bilw—a) " +b = (z—a)fi(x) + b,

i=1
T. €. by ecTb ocTaToK OT Jeenust f(x) na x—c«. Jasee, moBTOpsieM paccy K ieHue
st fi(x)

filz) = (z - a) Z bi(w —a)' " + b1 = (x — @) fo(x) + by,
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T. e. by ectb ocraTok ot Jenenus fi(x) Ha © — a u T. 1. [omyaaem mocsenoBa-
TEJILHO by, ..., b, : GepeM 4dacTHOE, TIOJIyYeHHOE Ha MPEIBIIYINEM Iare, JeIiuM
ero Ha T — (v, UCIIOJIb3ys cxeMy ['opHepa, 1MojiydaeM OCTATOK OT JIeJIeHUsI, PaB-
HBIIT ouepeHOMYy KO3 MUIMeHTy b; 1 HOBOE YacTHOE, KOTOPOE UCIOJIb3yeM Ha
CJIeYIONIEM IIare.

IMpumep 2. Ilycrs f(z) = 2° = 22' — 23 + 32% + 2 uz Zyy[z]. Haitnem
F(y), taey =5 —2.

Bce maru meneHust 3ammineM B OJHY TaOJIHILY:

| 112111310712

211 1417 141817
211 16181914
2 11 1812 [ 2

2 11 11010

2 11 11

2 11

Takum obpaszoM, ToJIyUeHa cJIe/Iyolasl elovKa paBeHCTB:

() = (& — )(4+4x3+7x2+4x—|—8)+7:(x—2)f1()
fi(z) = (x — 2)(2® + 622 —|—8x—|—9)—|—4—(:p—2)f2( )+
folx) = (x —=2) (2> + 82+ 2) +2 = (z — 2) f3(x) +

f3(x) = ($—2)($+10) (x —2) fulz),

falz) =(x —2)+

fs(

fi

orkyna f(y) = v° +y* + 29> + 4y + 7.
uarepnongmmsa

[Iycrs K — moste. Pacemorpum muOXKecTBO 1 4 1 wabopos nap (a;, b;) €
K x K, i=0,1,...,n, rje a; Bce pa3inanbl. 3aja4a HHTEPIOJISIIUN COCTOUT
B noctpoennu Muorowiena f(x) € K[x] Takoro, aro

f(ai):bia ZZO;L"':”
Ele MOXKHO pemnuTh, M0JIb3YsCh HHTEPIOISIIMOHHONI dopmyIoit Jlarpanxka:

@ =3 u Il =F =3 bt ©

=0 j=0,j#i

IIpumep 3.  Haiitu f(x) € Z;3|x| Takoit, 1ro
f)=3, f@) =11, [fG)=1, [f(7)=8



[Toctponm muorowiens! L;(x) (i =0,1,2,3):

L) = g = 4 e = 3)a = 5)(w )

= 10(2® — 22* + 62 — 1),
(=D =5 -7 .
Ly(z) = B-1B-53-7) =3 (z—1)(z—=5)(z—7)
= —4(2® + 8z + 4),
_ (x—1)(z—=3)(x—T7)
G-1)E=3)(>-7)
4(z® 4 22 + 52 +5),
(z 1)@ —-3)(x—5)
Ls(z) = - D(7=3)(7=5) =9 (z—1)(z—3)(z—5)
3(z® — 92 — 31 — 2).

=(=3) @ —1)(@-3)(x—T7)

SHauur,

f(x) =3Lo(x) + 11L1(x) + Lo(z) + 8L3(x) = 4(x3 — 222 + 61 — 1)
— 5(2° + 8z + 4) + 4(2® 4+ 22* + 5z + 5) — 2(2* — 92* — 3z — 2)
=2 + 527 — 3z.

Bajiauy WHTEPIHOIANNNT MOYKHO TaKKe PelIaTh, HCIOJIb3Yys KUTAHCKYIO Teo-
peMy 00 ocTaTKax JJisi MHOTOUIEHOB. B aTom cirydae

f(x) = gomo(x) + g () + - - - + gumg (),
e
mo(x) =1, mi(x) =(r —ap)(x —a1)...(x —a;1) (1 <i<n),
@ =bo, g ={bi— firr(a)} {mi(a)} ™, (1 <i<n).
Ecin
fo(x) =bo, fi(x) = fisa(z) + qmi(z), (1 <i<n)
TakoBel, 4to fi(a;) = bj, 0 < j < i, 10 fu(xz) = f(x). [losromy Oyuem

0CJIeJI0BATEIbHO CTPOUTh MHOrouwteHsl f;(x) (i =0,1,...,n).
IIpumep 4. Haittu f(x) € Z7[x] Takoii, aTo

f)y =2, f2)=1, fB)=6, f4)=3, [f()=2

Bce Burumciiennst 3amnuniieMm B Ta6JH/ILLy, BBOIA 00o3HaUEHNST

di = b — fisi(a), ¢ ={mi(a;)} ', ¢ =dic;:



a; | b; | m;(z) | dilcil| @ | fi(x)

L2 1 = =1 —12

21 1] r—1 | =11 [-113—=
3|6] (x —1)(x —2) 16 |4 | 3 (32— 100+ 9
413 (@-D(x—-2)(x—-3) |0]-1] 0 [322—-10z+9
51 2(@—1)@-2@=3)x-43 5[ 1 | filx)

= 322 — 102 + 9,

Pa,CIJ_II/IpeHHblﬁ AJITOPUTM EBK.HI/I,ZLa n 1iceBjaoaesieHume

Host muorowienos fi(z), fo(x) € Klz], rme K — nose, fa(x) # 0, moxno
waiitn B K[z] Haubosibinii obmuii jesinre)ib, moJb3ysich aaropurMom EBkimmia
JIJTsT MHOT'OYJIEHOB.

[Tyctn

rnp1(z) =0,

TOr'/la Tn(x) :(fl(x)a fQ(x))
Ecin tpebyercst npejcTaBUTh HAMOOJIBIIUI OOIIUI AeIUuTe/Ib ABYX MHOI'O-
IEHOB B BHJIE

HOA(f1(x), fao(x)) = fi(@)u(z) + fa(x)v(z),  (5)

TO UCIIOJIL3YETCs PACIIUPEHHLI aaropuT™ EBKINa, B KOTOPOM Ha KazKJ0M Ila-
re, KpOMe 09YepeTHOTO OCTATKA OT JeJIeHust 1;(X), CTpOsSTCs MHOTOWIEHB! U; (X)),
v;(x) Takme, 9TO

ri(z) =) = filz)ui(z) + fa(z)vi(z), (0<i<n)

Torma npu @ = n nosydaem paseHcTBo (5), T. e. u(z) = u,(x), v(zr) = v,(x).
Muorowrenst w; (), v;(x) UILyTCs 0 PeKyPPEHTHBIM (hOPMYJIAM :



Ecim pacemarpuBaioTest MHOrOUY/IEHBI HaJl KOJILIIOM A, To asroputm EBKiin-
JTa MOKHO IIPOBECTH TOJIBKO B CJIydae, KOIJIa Ha KaKJIOM IIare ajaropurMa Kodd-
curpent npu crapiieit crenenu genTess ooparum B Kosbie A. s maorodie-
HOB HaJ{ KOJIBIOM Z, 1P HAXOXKJIEHNH HANOOJIBIIEro OOIIero JIeJINTessd IpuMe-
HAIOT aJropuT™ EBKIIH/1a ¢ 11ceB/io/ie/ieHneM, KOTOPBIN coXpaHsieT Hanbo IbIHit
obImuit JeuTe b I TPUMATHBHBIX dacTeil MHorowieHoB fi(x), fo(x).

[Tpumurusnoit gacteio pp(f(x)) muorowiena f(x) HasbiBaeTcst MHOrOUJIEH

f (=)
cont(f(x))’

obrmuit gemuTeib Beex KoadhdunuenTos MEorodieHa f(x) B Kosbie A.

rie cont(f(x)) — conepxkanne muorouwIeHa f (), T. €. HAKOOJIBIITII

Ka)K,ZLbeI Irar AeJIeHHs B 9TOM CJIyda€ MMECT BU/I:

ari1(z) = ri(x)gi(z) + Fin(z), (1 <1< n),
riv1(z) = pp(Fii(x)),
Tn+l = 0,

rae o = {le(ry(2))}" ", m = deg ri1(z), n = deg ri(z).

[Ipn sTOM CHaYAsIA BBIMHCISIETCS HAMOOJIBIHI OOl TeuTe b coeprKar-
Huit MuoroaneHoB fi(x) u fo(x), mycts 970 31eMenT d € A. 3aTeMm mpoBOUTCS
asiropuT™ EBKJIHIA € TICEBIOIETCHUSIME, Ha KaXKJOM Iare KOTOPOro CJejyer
MEePeXOUTh K MPUMUTHBHOM YaCTH MOJTydeHHOro octarka. Hawmbosbmmit 06-
it estnrens fi(x) n fo(x) pasen nmpomsseeHnio d Ha TPUMATHBHYIO TaCTh
OC/IE/THETO HEHYJIEBOTO OCTATKA Ty, ().

ITpumep 5. HaﬁTI/I obparnblil K snementy f(x) = x3 +x +1 B dakTOp-
Konble Zo[xz)/(x* + 23 + 7 + x + 1).

Tax kak m(z) = 2* + 23 + 22 + 2 + 1) B Zsy[x] nenpusojum, To OH B3a-
nmMHO poct ¢ f(x), snadnt, HO(m(z), f(x)) = 1. Ucnoap3ys pacimnpeHHbIit
asiropiuT™ EBKJIIIIA, TOMYIUM [PEICTABICHNE

1= m(z)u(r) + f(z)v(z),

orkyaa f(z)v(z) =1 (mod m(z)), 1. e. v(z) = f(z) .
[IpoBenem anroputm EBkinma

e+ l= (P o+ D+ 1)+ 2(=ra(2)),
2+ 2+ 1 =22+ 1)+ 1(=r3(z)),

torga (q1(z) =z + 1, ¢x) = 2 4 1),



orkyna 1 = am(x) + (23 + 22+ z)f(2), . e. f(2) ' = 2* + 22 + 2.
IMTpumep 6. Haiitn manbosbimit oomuit gemresib MHOro4IeHOB f(z) =
3zt — 623 + 122 — 9, g(x) = 62 + 1823 — 1222 — 62 — 6 B KOMBIE Z[T].
Taxk Kak Z — KOJIbII0, TO BOCIIOIB3YyeMCs aJITOPUTMOM EBKIN1a ¢ 11ceBIoese-
ruem. Haiijem cosieprkanne Kazkjioro Maorouietna. Quesnjno, cont(f(z)) = 3,
cont(g(z)) = 6 u d =HO/I(3,6) = 3. IlepexomnmM K MPUMUTHBHBIM TaCTIM
muorowienoB f(x) n g(x) :

ro(z) = pp(f(x)) = 2* — 22° 4 4z — 3,

ri(z) = pp(g(z)) = 2* +32% —22% — 2z — 1.

[lepBrrit mar anroputma EBkinma:
ro(x) = ri(z) + (—5963 + 222 + 5x — 2).

[Tosrywennprit octatok 7o(x) mpumuruseH, T. e. ro(z) = pp(fa(z)) = Fo(x).
Hasee vaso gemmth 1 (x) Ha ro(x), u, Tak Kak lc(r2(x)) = —b meobpatum B Z,
TO HCIOJIb3YEM TICEBIIOJICJICHNE :

(=5)* 3 (2) = ro(x) (=52 — 17) + (92% + 50z — 59).

[Tosryuaenusiit ocrarok 73(z) npumutnset, T. . r3(x) = pp(rs(z)) = 73(x). Yro-
Obl IOJEJIUTH T2 () Ha T9(T) CIIeyeT OMSITh BOCIOIB30BATHCS TICEBIIO/IEIEHIEM,
T. €. IpeJBapUTeIbHO YMHOKHUTH T2(x) Ha 9372 = 92

0%ry(x) = r3(x) (—452 + 268) + (—15650z + 15650).

[Tosryuaennsiit ocratok 74(x) HempumutuieH. [lepexoquM K €ro mpuUMUTHBHOL
qactu r4(x) = pp(T4(x)) = —x + 1. Hakowner,

rs(z) = ry(z) (=92 — 1).

Buaunt, dry(x) = 3(—x + 1) = 3 — 3z u ectb HaUbOOJBINKIT OO JETUTETH

f(z) n g(z).
Kwuraiickast Teopema 06 octaTkax AJjisi MHOTOYJIEHOB

Teopema jaer crocod perenns CUCTEMbI CPABHEHUIT 10 B3AMMHO TTPOCTBIM
MOJLYJISIM JIjIst MHOTOUIeHa 3 Kosblia K[z], rae K — nose, a numenHo:

ecau my(x), ma(z),...,ms(x) € Klz] nonapno esaummo npocmui, ci(x),
c2(x), ..., cs(x) € Klz] makosw, wmo deg c;(x) < deg m;(x) (1 <i<s), mo
cucmema cpasrenut

f(z) = ¢i(x) (mod mi(z)), 1<i<s

9



umeem ne boaee 0dnozo pewenus f(x) maxoeo, wmo deg f(x) <> :_ deg m;(x),
KOMOpoe Moocho Hatimu no gopmyae

S

f@)=>" c(@)Mi(x)Ni(z) (mod m(x)),

1=1

ede m(x) = [[i_; mi(z), M;(z) = ;:Z((f;)),

M;(z)N;(z) + mi(x)n;(x) =1, (i <1< s).
ITpumep 7. B xosbie Zi1[z] pemnuM cucremy cpaBHeHuii

[ f(z) = —2+2 (mod 2° + 1)
) f(x) =5 (mod x — 1)
fx)=T7 (mod x+1)
L f(x) =1 (mod z —4)

OueBujHo, MHOTOWIEHBI Mo(z) = x — 1, m3(x) = x + 1, my(x) = z — 4
TONIAPHO B3aUMHO MPOCTHI. Kaskplit n3 Hux B3amMuo 1poct ¢ my(r) = 2?2 + 1,
TaK Kak HU OJNH U3 KopHeil MmHOrowieHoB m;(x) (i = 2,3,4) He sBisiercs
KopreMm my ().

Pesysibrarsl BeIYuC/IeHUH YI06HO 3aIucaTh B TaOJIUILY:

mi(z) | Mi(x) | Ni(x)
22 +1 | 3 — 42’ —x+4 | =T
r—1 [ 2' =32 3223z —4] -1
r+1 |2t =523 +522—bx+4] 5
r—4 | xt—1 |6
m(z) = (2 + 1)(z — 1)(x + 1)(z — 4) = 2° — 42" — x + 4. MHorousenn
Ni(z) (i =1,...,4) HaiijleHbl U3 COOTHOIICHNUIT

(x = 7)My(x ) ( 2® = —4)mi(z) =
(1) M(z) + (2° — 5z — 8)my(z) =
SM;s(x) + ( — 32 + 3)ms(x) =
6My(x) + (62° + 22° + 8z — 1)my(z) =

[I0JIyYeHHBIX C MOMOIIBIO PACIINPEHHOr0 aaropuT™Ma EBKIII/a, IPUMEHEHHOTO
K mapam muorowienoB M;(z), m;(z) (1 <i <4).

Bnaunt, f(z) = (—x +2)(x — 7)(2® — 42? —x +4) —

5(xt — 323 — 322 — 3w —4) + 7-5(x* — 52® + 52 — bx +4) +

6(x* — 1) (mod 2° — 4a* —x +4) =

= —2° + 52t + 222 — 1 (mod x° — 4a* — 2 +4) = 2% + 22° — 2 + 3.

10



Henpusoaumele mHorowienel Haj nojaMu C, R, Q, Z, n koabnom Z

Henpusognmbivm muorowrenom f(x) € Alz] (A — mesmocrioe Kosblo) Ha-
3bIBaeTCsi Takoil, Jjyist koroporo u3 f(x) = fi(z)fo(x) ciuemyer, aro onun u3
muorowienoB fi(x), fa(x) ectb KoncranTa n3 Kosibia A.
I3 ocHOBHOI TeopeMbl arebphl CJAEyeT, ITO OTIMIHbI OT KOHCTAHTHI He-
npuBouMbIii MuOrouwter n3 Clx| ectb MHOrOUIEH IepBoii cremenn. B Kosbiie
R[z] HenpuBouMbIMI MHOTOUICHAMI TOJIOXKUTETLHON CTENEHN SIBJISTFOTCST MHO-
rOUJIeHBI [IEPBOfi CTEMEHN 1 KB IPATHBIE TPEXUJICHBI, He HMEOIINE BEIeCTBeH-
HBIX KODHEll (T. €. ¢ OTPUIATEIBHBIM JIUCKPUMUHAHTOM ).
CripaBe/yINBO yTBEPZK/ICHIE, UTO MHOTOWIEH U3 Z[r] HeIpUBOIUM TOTIA I
TOJILKO TOTJA, Korja oH HenpuomnMm B Q[x]. JocraTodnsiv yejoBreM Hempu-
BommMoctn muorodtena B Qz] (Z[x]) asiserca kputepuii Dii3eHmITeiHAa:
ecau f(x) = cx+cp 12" 4wty € Z[w] u cyweemeyem npocmoe
YUCAO P MaKoe, 4mo
p1 Cn,
plea (0<i<n-—1),
P’ t o

mo f(x) nenpusodum 6 Qx| (u 6 Zx]).

Kpowme Toro, jijisi MHOTOWICHOB U3 Z[x] MOYKHO MOJIBb30BATHCS CIIEYIOIIAM
YTBEPIKJICHUEM.

Teopema. IIycmo f(v) € Z[x]. Ecau fim)(x) = f(x)(mod m) daa nexo-
mopozo ueaozo m, ne deasuwsezo cmapwut koapduruenm mmozousena f(x), u
fim)(x) nenpusodum 6 Zy,[x], mo f(x) nenpusodum ¢ Qx| (v 6 Z[zx]).

Jnst muorowtenoB u3 Zylx| (p — upocroe) nMeercss HEOOXOAMMOE U J0-
CTATOYHOE YCJIOBAE HENPUBOIMMOCTH :

nycms p — npocmoe. Mnozounen f(x) € Zylz], deg f(x) = n, nenpusodum
mozda u Mmoavko moezda, Ko20a 0AL N100020 NPOCMO20 OEAUMENA § YUCAL N
BUNONHEHO

fx)| 2" —2 wu HOﬂ(xp% —x, f(z)) = 1.

I} — 4nc/o HeNPUBOAMMBIX YHUTAPHBIX MHOTOUICHOB CTENEHH 7 B KOJbIE
Zplx], rie p — mpocroe, n — HATYDAIbLHOE, — MOXKHO BBIYHC/IUTE 110 OJHO U3

CJETYIONNX (DOPMYIT:

1 d
I =~ ph— Y dIf ],
d|n,d#n

11



- 15w

d|n
rie () — dyuknus Méduyca.

B ciiyuae npocroro uunciia n nepsas w3 3TuX (GopMyJ1 IPUHUMAET BU/I:

p"—p _p" -1
n n '

I =

IMpumep 8. BoiscHuM BOIPOC O HPUBOJANMOCTH MHOrodIeHa x4 — 2 B
kosbiiax Clz], R[z], Z7[z], Q[x] (Z[z]).
gt —2 = (2% — V2)(2% + V/2) — paznoxenue B R|z],
vt — 2= (v — v2)(x + V2)(z — iv2)(x +iv2) — paznoxenne B Clz],
ot —2 = (x —2)(x + 2)(2% + 4) — paznoxenue B Zz[z].
st kosbiia Q[x] Bocmosib3yemcest kpurepueM Diizeniireiina. O9eBuHO, 9TO
B KA4ecTBE MPOCTOTO UHCJIA P MOXKHO B3dThb uncio 2. JefictBurensro, 2 1 1,
2| (—2) u 224 (—2). Cnenosarenbio, x* — 2 nenpusoanm B Q] (u B Z[x].)
IMpumep 9. Spaserca s npusoguMbiM Morowten f(z) = zt + 23 + 1
B KOJIbIIe Zo|x]| 7
Bocnosb3yemest KpurepreM HEIPUBOJANMOCTH MHOTOUJIEHA B KOJIbIE Zy|x].

f(x) menpusomum B Zs[z], ecmu o gemur muorowten z2 — x = z'6 — z u

2
B3aMMHO I1IPOCT ¢ MHOrouwieHoM x2 — . (Y uncna 4 TOMLKO OJMH HPOCTOI

4
JIeIuTeb — 2 1 5= 2). [Ipumenum anroput™ EBKinia K MHOroYIeHaM Tt —1 =

ot + 1 € Zolz) m f(x) :

1= (2t )+ (P 1),
=@+ + 1)z +a%
x3+x—i—1— 2o+ (v 1),
@) 1

oTKyjla cienyet, uto 2t — x u f(x) B3aummno npoctsl. Kpowme Toro,
20 —r =+ D)@ e 20 2 2T 2t ),
Bnaunr, f(z) = z' + 23 + 1 nenpusojum B Kosible Zolx].
Pasznoxenune Ha cBOGOAHBIE OT KBAJPAaTOB COMHOXKUTEJIN

[Iycts f(z) € Alz] — npumuTuBHbLi MEOrOWIEH (A — dakTOpHATbLHOE KOJIb-
110) Pa3JIOZKeH B MPOM3BEICHNE HETPUBOJNMBIX MHOIOUJIEHOB

=1 @)y’

12



HyCTb k :max{kl,k:g,...,ks} " Jz = {j‘kj = Z},

= 1] »(@

JEJ;

Torna .
~ I sy

ecThb passioxkenne f(x) Ha cBOOOJHBIE OT KBaJApPATOB COMHOXKUTEM S;(7) (1 =
L,... k).

AJIropuT™ HAXOXKICHNS 3TUX COMHOXKUTEICH COCTOUT U3 CJICAYIOMINX HIAroB,
KOTOPBIE CJIEJIyeT MOBTOPSITH JIO TEX TOp, MOKa He mnoiyanM r(x) = const € A :

1. Haiitu f'(x);

2. Berancaurs r(x) = HOI(f(x), f'(z));

x

3. Haiitu t(x) = f(z),

(z)°

4. Burancmrn U(:):Z)f = HOA(t(z), r(x));

()

5. Haiitu s;(x) = (@)

[Ipu epBoM mipoxojie moayanm s1(x), 3aTeM 3amensieM f(z) Ha r(x) u cHOBa

=

npuMeHsieM aaroputM. [Ipu Bropom 1poxojie noaydaem Sa(x) u T. j1. Ha camom
JieJie, TepBble TPU IIara ajropuTMa MPUIETCs TPOBECTH TOJBKO MPHU MEePBOM
IPOXO/Ie, & Jlajiee X MOXKHO 3aMEHUTh Ha IAari:

1", Monoxkurs f(x) = fu(z) := r((x));
, B r(x
2'. Tonoxkuts r(x) = rp(2) 1= (@)
3. Honoxkuts t(x) = t,(x) = v(x).

ITpumep 10. PaszyiokuTh Ha cBOOOJHBIE OT KBaJIpaTOB COMHOMKUTEH
MHOI'OYJIEH

flx)=2"—2%—32° + 32" +32° — 32* — 2z + 1.

Tak kax  f'(z) = T2 — 62° 15x + 1223+ 922 — 62— 1 n
r(z) = HOI[( (x), f'(x)) = — 223 + 22+ — 1, TO
t(x) = 2% — 1 u v(z) =HO ( 1x —t =23+ 2%+ —1) =22 — 1.
SHaqur,
2 —1

= 1.
2 —1

Sl(I) =

[Tonaraem :
fo@) =2 —a' =223+ 222 + o — 1, t,(v) =2 -1,

13



5 4_23 22 -1
Tn(x):x T ac2-|—1x +x S R
a;‘ p—
Torpa v, (x) =HO(2* — 1,2° — 2% —x + 1) = 2% — 1,

9
¢ —1
So(x) = = 1.
2() x?—1
[Tostaraewm :
fnn(x)::L'3—:B2—x—|—1,tm:x2—1,
-2 —x+1
= =x—1

Tak xak vy, (z) =HOd(x — 1,2> — 1) =2 — 1, T0

|
s3(x) = — =z+1
r—1
[Tonaraem : fron(x) = o — 1, tppn(x) = 2 — 1, rppe(z) = N
x_

Upnn(z) =HOI(z —1,1) =1mu

—1
34(33):x1 =z — 1.

[TocKOBKY Tppn () = 1, TO asropuT™m 3aBepinaeT cBo padoTy. Mbl moy-

YUJIN

fla) = {s3(2)} {sa(2)}! = (2 + 1)’ (x = D"

Ha camom Jesie, ecii MOXKHO 10700paTh KOpeHb MHOTOUIeHa f(x), TO J1yd-

e CHU3UTL CTEIIEHb pacCKJIa/JblBaceMOI'0O MHOI'OYJICHA, BbIJAECJ/INB BCE€ BO3MOZKHLIC

COMHOZKHUTECJIN. TOI’ILa AJITOPUTM 6yﬂeT NPpUMEHATHECA K MHOI'OYJIEHY MeHbIIeil

cTelrenu, cjaeaoBaTe/JibHO, MOXKHO O2KIJaTh, 9YTO OH HOTpe6yeT MEHLIIIero oobe-

Ma BbluncJieHnit. s Halero mpuMepa aJropuTM He 1oTpedoBaJicst ObI COBCEM,

€CJTI MbI 3aMETUM, 9TO KOPHEM JIAHHOTO MHOrodwieHa sipjstercs 1. lemum f(x)

Ha x — 1 710 Tex 1op, MoKa JieJieHne IMPOUCXOANUT HaIeIo :
(11 —-1] =31 3 [ 3 =31 =111

r 11110 [ -=3101 3101 =110
r 1101 1 -=21=2 1111 0
r 11102 1 0 [ =2-110
r 113 13 1110
B utore nosrygaeM TOT Ke pe3yabTar :

fl@)=(@ - +322 + 32 +1) = (. — 1) (z + 1)°

14



Ilonsa T'anya

Koneunoe moJie 3 ¢ 971eMEHTOB Ha3bIBaeTCs noaem laiya 1 0003HATAECTCsT
GF(q).

IIpumumuenvim ssemenmom (npumumueHvim xoprem) nossi Laaya GF(q)
HA3bIBACTCS DJIEMEHT IOPSIIKA ¢ — 1 OTHOCUTENHHO YMHOYKEHII.

CrpaBeJInBO YTBEP:KICHIE O TOM, YTO B KaxKJI0M Ioje ['ajiya ecTb IpuMu-
TUBHBIA 3JIEMEHT.

O061mux hopmyJl JIJIs OThICKAHUST TPUMUTUBHOIO 9JIEMEHTa, HET, HO I10JIE3HO
caeyiolee yIBep K iIeHue.

Jlemma. B nose GF(q) anemenm a A6AAEMCA NPUMUMUESHBIM KOPHEM

mozda u moavko moada, xozda

q

o # 1 (mod q)

das ecex mpocmux deaumeneti py, P, ..., Ps wucaa q¢ — 1.

[Toste Tasya MozkHO 1OCTPONTD, HMesT KOHeUHOE 1oJie Z, (p— mpocToe) ciie-
JIVIOIIIM 00Opa30M:

HAUMU HENPUEoOUMbIT YHUMaproLli muozouren m(x) € Zy|x| u nocmpoumsn
dparxmoproavyo Zy[z]/(m(z)). B pesysvmame nosywum noae, codepotcawiee 7,
u Kopenv a Muozousena m(x). Imo nose cocmoum u3 P’ anemenmos, 2de
r = deg m(x), u ABAAECMCA AUNETHBLM NPOCTPAHCTNGOM PAZMEPHOCTU T NG
nosem 2.

Dstementsl 1osist GE(p") MOXKHO HPEICTAB/SITH PA3IUIHBIMU CIIOCOOAMU:
KaK CTelleHH 3jeMeHTa « (KOpH: m(x)); KaK MHOIOYIEHBl U3 KOJbIA Zy[T]
cTeleHy MeHbINe 7, BLIYUCACHHbIE B TOYKE (r; KAK BEKTOPLI JIMHEHHOIO MIpo-
cTpaHCTBa, KOOPAMHATH KOTOPHIX JaHbl B basuce 1, a, a?, ... oL

Ecmm a — anredbpamdeckoe Haji mosieM F' 9mUCI0, TO OHO 1O ONPEACICHUIO
SIBJISIETCsT KOPHEM MHOTOWJICHA TTOJIOXKUTEBHON cTerenn u3 Kosbia Flz]. Cam
9JIEMEHT (v MOYKET He IPUHAJJICKATh F, TOrAa OH CONEPIKUTCS B HEKOTOPOM
pacimmpennu K moss F

Murumanrvrvim MHo204AEHOM ATTEOPANIECKOro Ynca o HaJj nojaeM F' Ha-
3bIBACTCSI MHOTOWJICH HAMMEHBIIIEH TTOJIOXKUTEIBHON CTereHn u3 Koublia F|x| ¢
KOPHEM (v. DTOT MHOIOYJIEH, OYEeBIJIHO, HenpuBoauM B F'[x], eciin paceMarpu-
BATh YHUTAPHLIH MUHUMAJIbLHBI MHOIOYIEH, TO OH OLPEIEJIeH OJIHOZHAUHO [
JAHHOTO 3JjieMenTa . ClipaBeyinBo yTBEpPIKIeHNE.

Teopema. I[lycmv K = Fla| = Flx]/(m(x)) — npocmoe pacwuperue
noas F, munumaronwd mrozouaen m(x) anemenma o wad F umeem cmenens
r. Tozda 110600 snemernm nosa Fa] aeasemea arzebpauveckum nad nosem F,

15



U MUHUMAADHDIT MHO20UAEH 9020 2aemenma Had noiem F' umeem cmeneno,
He NPEBOCTOIAUWYIO T.

Jist Toro 4Tobbl HAWTH MUHUMAJIBHBIH MHOrOUYIeH djieMenta [ € Fla] na
nosieM F, Gygem cmorpersh Ha dakropkosbio Fla] = Flzr]/(m(x)) kak Ha
JITHENHOE ITPOCTPAHCTBO Pa3MEPHOCTH 1 HaJl 1tosieM F. B KadecTBe H6a3nca 3Toro
JITHENHOT'O TIPOCTPAHCTBA, MOXKHO B3ATh

1, a, , ..., «

Torna srobbie 7 + 1 9/1€eMEHTOB 9TOr0 JIMHEHHOrO MPOCTPAHCTBA JIMHEHHO
3aBUCHUMbI. SHAUUT,

17 /67 /327 c 6T

JINHEITHO 3aBUCUMBI, T. €. CyIIecTBYIOT Kodddunuentsl dy, di, ..., d, € F,
cpeil KOTOPBIX XOTsI Obl OJUH OTJIMYEH OT HYJIsI, TAKAE UTO

d0+d16+d262+"‘+dr6r:0. (6)

KaxkIplit 9/1eMeHT JIMHEITHOTO TTPOCTPAHCTBA PACK/IaIbIBACTCA 110 DA3uCy, CJie-
JI0BaTeJIbHO,

r—1
BS:Z coi o (s=1,2,....7). (7)
i=0

[Moncrasmsist (7) B (6), mosrydaem

r r r—1 r—1 r
S ) )
0= g ds 6 - E ds § Cgi (Y — § @’ E Csids )
s=0 s=0 =0 =0 s=0
1, TaK Kak 1, a, a?, ...,a" ! — juHeifHO He3aBUCHMBI, OTCIOJA CJIC/YeET

> cads=0  (i=0,1,...,r—1).

[omyannm oHOPOIHYIO CUCTEMY JIMHEIHBIX ypaBHEHU U3 T ypaBHEHUI C
r-+1 nemsBectubiMu. OHa Beeryia MMeeT HeHyJIeBble perenns. Perrag ee, Haiiiem
Heny/ieBoit Mmuorowien f(x) = dy+ dix + -+ + d,a” € F[z] ¢ koprem [3.

IIpumep 11. Haiitn MEHIMAIBLHBII MHOTOU/IEH 3J1eMenTa 3 = o
Zolz]/(m(x) B KOIBLE Zs[Z], €citut o — Kopenb Muorowiena m(x) = xt+z+1 €
ZQ [x]

[lockonbky o xopenb m(z), To m(a) = a* +a +1 = 0, orkyga ot =

a + 1. Pasyioxkum crenenu sjiemenTa [ 1o 06a3ucy JIMHEHHOTO MPOCTPAHCTBA

IIOJIA
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Zo[z)/(m(z) : 1, a, o2, . Nneem
B =a’,
ﬁ2:a6:a2(6¥—{—1)=a3+&2,
3_ 6, 5_ 3, 2 _ 3
fr=a"+a’=a’+a"+ala+1) =a’+a,
frl=adbt+at=a+a?+a+1.

Torna 3 cooTHOIIEHMSI
do + dia® + dy(a® + o?) +d3(0’ + a) + dy(a® +a* +a+1) =0

[oJiydyaeM CUCTEMY YpaBHEHUIl :

( do+dy=0
d+di=0

| do+dy=0
| di+do+ds+dy=0.

Pemrast a1y cucremy, nonydaem ds = dy = dy = di = d4. 3Ha9UT, MUHUMATb-
HBIfI MHOTOUJIEH 3jIeMeHTa [ — 9TO MHOIOYJIeH st + 1.
IIpumep 12. HaiiTn npuMUTHBHBIN 7IEMEHT B T0JIe Zs3.
CorutacHO TIpUBEJIEHHOI BBIIIIE TeopeMe 3JIEMEHT a € Zgg sIBJIAETCS MPUMU-
TUBHBIM TOTJIA U TOJILKO TOTJI&, KOTJIA

53—1

a » #1 (mod 53)

JIJIsSI BCeX IPOCTHIX JeauTesieil p auciia 52. Takux gemureseii Bcero japa: 2 n 13.
B kadecrtBe a mnonpobyem B3STh 9JEMEHT 2:

215 = 21 =16 #£ 1 (mod 53),
2% =226 — (219)% .26 — (1024)%- 64 = 172 - 11 = 289 - 11
=24-11=264 = —1 # 1 (mod 53).

3HAYNT, @ = 2 sBJISIETCS TIPUMUTHBHBIM 9JIEMEHTOM TI0JIA Zs3.
IMpumep 13. Tlocrpouts nose Panya GF(33) = Zs[z] /(23 + 22 + 1).

Muorouien 2% + 2z + 1 apigercs ¢ - npuMUTUBHBIM. JleficTBUTEIbHO, OH
HEIIPUBOJUM U SIBJISIETCS JieIuTeleM Muorowtena x5 ' — 1 = 220 — 1 =
(213 — 1)(2'® + 1) B Zs[z]. B T0 )€ Bpems on He jesut 3 — 1.

Ecmm o — xopenb 23 + 22 + 1, o o + 20+ 1 = 0, orkyna o’ = — 2o — 1 =
a + 2.

Quementnl noss Zslz)/(z® + 2x + 1) npeicrasuM B cieyiomeil Tab/mie
TPeMs PA3JIMIHBIME CIIOCOOAM :
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Sagaun
Bajtanne Ne 1

Ucnonbsyst cxemy Loprepa, Bbranciuth f(zg). Boraucienus: npoBojsTest B
koJibiie K[z] :
). flz)=a" =22 +32° —4x+6, z0=-2, K=12;

2). f(z)=a% +42* =323 + 222 + 32— 6, x9=3, K=17Zy;
3). f(z)=a"+32% -4+ 20— 1, wo=4, K=27Z;

4). f(z)=a%+52° —32* + 222 +3, x9=2, K =7y,

5). f(x)=2%—32" +52° — 222 + 100 — 5, 9= -3, K = Z.

Satanme No 2

Ucnonbsys cxemy lopuepa, naiitu f(y + yo) B Kosbie Kz :

. fla)=a2*=322+22+5, y=2, K=12;

2). fla)=2° -2 +20+1, y=2, K=17Zs;

3). fle)=2>+323 +22° +2x+4, y,=3, K =ZZs;

4). flz) =2 +102° + 72> + 52+ 3, yo=—2, K =7y
5. flx)=2° =221 +322 +52 -2, yo=-3, K ="7Z3;
6). flz)=a2*+22>-32+6, yw=1, K=1Z

7). flz)=2+323 222 +42 -1, yo=-2, K=2Z

Batanne Ne 3

Wcnosb3yst pacimmpensbiil ajaroputMm EBkinia, HaiTn HanOO b 0Ot
nenuTesnb MuorowienoB f(z) u g(x) B Kosbie K [x] n muorowrenst u(zx), v(z) €
K[z| rakne, aro HOJ(f(z), g(x)) = f(x)u(x) + g(x)v(x) :

). fla)=a'—2>-52> -2 -6, gx)=2'-1, K=R;

2). f(x) =2+ 423+ 62% + 52+ 2, g(x) = 23 + 52® + 21 + 6,

K = Zz;
3). f(z)=a"+22%+32% — 22 + 1,
g(z) = 2 + 223 + 42> + 3w, K = Zs;
4). f(z) = 2° + 22" — 4a® — 42% — 5z + 5,
g(z) =2t + 323 + 32 — 50+ 2, K = Zy;
5. fla)=a2' -2 +2 -1, gla)=23+222+22+1, K =7Z
6). f(z) =2+ 42* + 523 + 72® + 42 + 3,
g(x) =2+ 22— -2, K=R;
7). flx)=2°—a' — 223 —a? + 1+ 2,
g(z) =2t — 623 — 522 — 62+ 1, K =7Z;
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+2, glz)=2"+2+2, K=12Zs;
— 4z — 323 — 62% — 22 + 1,
g(x) =2t — 523 + 32 + Tx — 2, K =Z3.

(G2 BTN

i
i

Saanue Ne 4

[Tosb3ysich naTepnoaAnnonHoit hopmyJtoit Jlarpamzxa, BOCCTAaHOBUTH MHOTO-
aied f(x) B kosbie K[z no tabmune ero suavennit f(a;) =b; (i =0,1,...,n):

). a; |0 11246

b [—5—2 5 [151]913 K =Q:
2). a4 |0 1]2]4

bi | 1121314 K = Zs;
3). a; 1213157

b 121210 |10 K = Zn:
4). a; =110 112713

bi [ 5[ 1]1]5 |37 K =Q;
5. a; 1011131517

bi | 519151912 K = Z3;
6). a; | 113141518

bi |1 [1[3]15]1 K = Zaz;
7. a; | 2151681011

i | 5117 [10]12] 5 K = 7o
8). a; | 011131415

bi |51512]10]1 K =7
9. a; | 13146811

bi | 8 |11 [10 [12] 2| 3 K = Zyn:
10). a; | =110 | 1 | 2 |34

bi |—28|—11|—10|— 19| 16317 K=0Q.

Sastanme N 5

Pemurhb 3a/1a4y uHTEpHo/sAiuu B Kojiblie K [x], HCHO/IB3Ys aJlrOPUTM, OCHO-
BaHHDBIN Ha KUTaNCKOIl TeopeMe 00 oCcTaTKaX:

). a; | 11314]5]8
b | 111131151 K = Zq7;
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10).

ca; | 21516811011

b | 5117 |10]12] 5 K = Zq9;
Ca; 101131415

bi |5 [1512[0]1 K = Zz;
Cai | 11314161811

b | 8 |11 |10 [12] 2| 3 K =77
Cai | =110 1] 1 ]2 134

b |—28|—11|—10|—19] 16317 K =Q;
Ca; 101121416

b |—5—2 5 [151]913 K =Q;
Ca; 101124

bi |1 12]3]4 K = Zs;
Cai 12131517

b | 212110 |10 K = Zq1;
Cai -1 011213

bi |51 1[1]5[37 K =Q;

a; |0 11357

b 1519151912 K = Zys.

Baanne N 6

Berauncsmts Boipakenne f(x) = F(g1(x), go(x), . .., gn(x)) mag K[z], pabo-
tast Hajt nosiamu K [x]/(mg(x)) mist pasmnaseix s, tae mg(x) = r—ag, as € K,
¥ TIOJTb3Y$CH aJITOPUTMOM WHTEPIIOJISIIINT, OCHOBAHHBIM Ha KHTAfiCKOil Teopeme
00 ocTaTKax:

- fi(fa(2), filz) =3x*+2x+ 1, folz) = a* + 22 — 1,

K = Zs;

- A(R(fs(x), filz) =22+ 43,

folx) =22 +4o+1, f3(x)=32*+20+4, K =7

- (i B)(f3(2), file) =2’ +z+2,

fo(z) =622 + 50+ 3, fy(x) =22 +bx+1, K="7;

- A+ f3)(x), filz) =2+ 3z +5,

folx) =23 + 722+ 1, f3(x) =622 +4x+3, K = Zy.
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Sajtanne Ne 7

Berancsnts Boipakenne f(z) = F(g1(x), g2(x), ..., gn(x)) mag Zlz], pabdo-
Tast HaJl TOJAME Ly, JJIs PA3IHYHBIX B3aHMHO IIPOCTBIX MOJYJIEH Mg U MOJTb-
3ysCh KUTallCKOIl TeopeMoii 00 ocTaTKax:

0. (fa)+ @) - fola), file) =302 4 50— 1,

fo(z) =42 — 22+ 3, f3(x) = T2 + 62 + 5;
2). (filz) +2f2(2)) fi(z), fi(z)=2®+22+3,
fo(x) =322 + 22— 1, f3(x) = 4a® + 32 + 5;
3). 2fi(z) = fo@)) - (fa(x) + f3(x)), fi(zx) =32+ 2z +1,
f2( )—433 +a+3, fi(z) =2+ 1;
4). filx)- ( )+ fs(x), filz) =22°+ 3z +3,
folx) =23 +20+5, f3(x)=a>+20+7.

Bajtanne Ne 8

Penurs cucremy cpashenuit B Kosbiie K[z :

([ f(z) =3 (mod z+ 1)

1). ¢  f(x)=1 (mod z*+1) K =R,

| f(z) =42 + 3 (mod z* — z)

([ f(z) =2 (mod x — 1)

x) = —1 (mod x — 2) K =R,
= Tz + 3 (mod 2% + 1)
) =

( f(z) =3 (mod x)
f(x) =4 (mod x — 1)
f(x) =32 +1 (mod 2*> +z + 1)
f(z) =0 (mod x — 2)

K:Z7;

N 7

f(fgx)z?(ﬂzodx))

) =4 (mod x — 1 .

24 <1‘1(95)57(m0d:15+1) K = Zu;
L f(z) =9 (mod v — 2)
( f(x) =3 (mod x — 1)

6). < (x) = -9 (mod x + 1) K =R,
| f(z) =22 —-13 (mod 2 + 1)
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Sajtanne Ne 9

Haiitn nanbosbiimit oOmmit jreinTe/ib JAByX MHOTOYJIEHOB B KOJblle Z|x],
UCIIOJIB3YS 1ICEeBI0IeIeHIE:
1). fi(z) = 62° — 62* — 1822 — 62 — 12, fo(x) = 3z* — 1522 + 12;
2). fi(z) = 22° + 8" + 8% 4+ 102* + 14z + 6,
fo(z) = 62 + 183: — 6x — 18;
3). fi(x) —122% + 1222 — 152 + 18,
fo() 6:15 - 61: — 422% — 62 + 36;
4). fi(z) = 8x° + 8x* + 8z% — 8% — 16,
fo(z) = 362 + 62° + 242% + 62 — 12;
5). fi(z) = 6x° + 162* + 2223 + 262° + 162 + 10,
fo(z) = 142° + 222% + 823 — 142 — 222 — 8.

Sastanme N 10

Paznoxurn Maoorodsien na HEIIPpUBOJANMbBIE MHO2KHUTEJIN Hal II0JIEM K:

1). 2*+4, K=C;

2). at 443+ 422 +1, K =C;
3). at+ 43+ 422 +1, K =R;
4). 2t —1022+1, K =C;
5). at+4, K=R;

6). 20 +27, K =R;

7). xt+4a? +20+5, K =7z
8). at+4x® +5x+5, K =7
9). 2* +323 + 222+ 22+ 1, K =1Zs;
10). z* +22 +2, K = Zs;
11). 2+ 1, K = Zy;

12). 2+ 1, K = Zs;

13). 2 +1, K =1Zs;

14). 2*+1, K =7y

Samanue Ne 11

fBiisteTcst s MHOTOUJIEH TIPUBOUMBIM B KoJiblle Alz]?

1). 23 +42>-32+7, A=1Z;
2). 23+ 322 +4r -5, A=17;
3). 20 +a0+1, A=2Zy;
4). 2 +x+1, A=7Zy
5. 22 +2x+2, A=17s;
6). 23 +22°+x+1, A=17Zs.
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Saganue N 12

HaiiTi 4uc/i0 HepUBOJMMBIX MHOTOYICHOB CTeleHn < 1 HaJ, HoJieM Zj, :

1). n=6, p=2;
2. n="7, p=2;
3). n=8, p=2;
4). n=4, p=3;
5). n=5, p=3;
6). n=6, p=3;
7). n=4, p=25;
8). n=6, p=5

Saganue N 13

Brimmcars Bce yHUTAPHBIC HEMPUBOJUMBIC MHOTOWICHBI CTEIECHN < 7 W3
KOJIbIA Zy|x] :

1). n=5, p=2;
2). n=3, p=3;
3. n=2, p=5
Saganne Ne 14
B Z,[z]/(m(z)) naiiti obpatnetit Kk muorowreny f(x) :
). p=2, ma)=2z*+x+1, flz)=2*+z+1;
2). p=3, ma)=a*+22%+x+1, f(z)=a3+22+20+1;
3. p=3, mx)=2"+2%+22+x+2, f(z)=2a3+222+20+1;
4). p=3, m(z)=a"+223+ 22 +2+2, f(v)=221+2%+22+1;
5. p=2, m(z)=a"+2*+1, f(z)=a'+2+z+1.

Saganue N 15

Haiitu Bce yHnTapHDIE HETPUBOUMbIE MHOTOWIEHBI I3 KOJIbIA Zy|x] TpeTbeii
CTEIICHN BUJA:

1). 3+ az’+br+1, p=5;

2). ¥+ ax’>+b, p=0>5;
3). 2 +axr+0b, p=5;
4). 2 +ar®+br+1, p=T,
5. ¥+ ax’+b, p=T.
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Saganue N 16

[Tocrponts nonte Z,[x]/(m(x)) :

1). Zolz]/(x® +x + 1);

2). Zslx]/(x? +2:1:+2)

3). Zalal/(a? + a7 + 1)

4). Zslz)/ (x> + 222 + 2 + 1);
5). Zslz]/(x® + 22+ 1).

Sajganne Ne 17

Pazyoxurs Ha ¢cBOOOIHBIE OT KBaIPaTOB MHOXKHUTEN B KoJible Q] :
1). 2% —at =223 + 227 + 2 — 1

2). 2%+ 32" — 720 — 2725 + 62t 4 7223 + 3222 — 48x — 32;
3). 2°— a3 — 2+ 1;

4). 2%+ 3x° — 62° — 3% + 3w + 2;

5). a® — 1125 4+ 425 + 312" — 823 — 3322 + 42 + 12.

Sajjanme Ne 18

B nosie lasya GF'(q) naiiTi mpUMATHBHBII 9/IEMEHT:

1). q¢=31;
2). q=3T;
3). q=6T;
4). q = 83;
5). q=41.

Saanue N 19

Hajitn MuHHMAIBHBIT MHOrOWICH 3aeMeHTa [ B Zy[r], ecint o — KOpeHb
HENPUBO/[IIMOT0 MHOTOWIeHa m(T) 13 KoJiblia Zy[x] :
). B=a+1, mx)=x>+z+1, p=2;

2). B=a’+1, m)=2+z+1, p=2;
3. B=c*+a, mx)=2+z+1, p=2;
4). B=a+1, mx)=2>+22+1, p=23;
5. B=a*+1, mx)=2>+2x+1, p=3;
6). B=a+2, mx)=2+22+1, p=3;
7). B=a’>+a, m@)=2>+22+1, p=3.
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Saganue N 20

PaznokuTh B KOJIbIE Z)y[2] MHOTOY/IEH Ha HEIPUBO/IMbIE MHOXKUTEJIN:

1). 2% —z, p=2 GF2Y = Zya]/(z" + 2+ 1);
2). 2% —x, p=3, GF(3) = Zs[z]/(z® + 2z + 1);
3). 2@ —x, p=2, GF(2°) = Zy[z]/(a + 2* +1);
D). @~z p=2 GF(2)=Lola/(s5+ 25 + 1)
5. % —x, p=5, GF(5%) =Zsx]/(a®+x +2);
6). =¥ —x, p=3, GF(3Y) =2Zsx]/(a*+22° + 2+ 1)

OTBeThI 1 YKa3aHu#Ada

1. 1).—74;2). 6; 3). 4; 4). 16; 5). 9.

2. 1)yt +8y3 +21y2 + 22y +13; 2). 3 +2y%+y; 3). yP + 33+ 4y  +4y+4;
4). y* 4234+ 4y? —y+1; 5). v’ — 4yt +10y3 +212 +10y—5; 6). y* 449> +8y >+ 5y +6;
7). y° — 10y* + 43y — 100y% + 128y — 73.

3. 1). 242> +24 = (z—5)f(x) + (6 —x)g(x); 2). 2+2= (3x+3)f(x)+
(42 +4)g(x); 3). —a? + 1= f(z) —g(z); 4). 42> + 42 +9 = Bz + 1) f(z) +
(=322 + 22+ 2)g(x); 5). —x — 1 = (=1 —22) f(x) + (22% — bz — 2)g(z);

0). B+ % — (o’ — B+ ) Jo) + (3" + Ho + £) o(o)
7). 82 +8x — 3 = f(x) + (—x — H)g(x); 8). v —2= (v —2)f(x) + (—2* +
2z + 1)g(x); 9). =bx +3 = (22° — 2 — 2) f(x) + (=22° — 2% + 5z + 4)g(x).

4, 1)t =223+ 22+ 32— 5; 2). 2%+ 22% + 32 + 1; 3). 2% — 5% + 62 + 2;
4). 2t =223 + 2?2 + 1; 5). Tt — 222 — 2 +5; 6). 2t — 223 + 3x — 1;

7). 2° + 22" — 22 +2;8). 2t =523 + 322 + 2 +5;9). 2% — 32t + 222 + 2 + T,
10). 2° — 3zt + 223 — 5 + 62 — 11,

5. 1). 2t =223 +3x —1; 2). 2°+ 22 — 22+ 2; 3). 2' — 523 + 322 + 2 +5;
4). 2° =324 202+ +7; 5). 27— 32t 4+22° — 5?2 +-625—11; 6). 2223+ +32—5;
7).234-202+32+1; 8). 23 —5224+-62+2; 9). 2 —223+22+1; 10). 7ot —222 — 245,

6. 1). 3z +22%+32% —32+2; 2). 62°+32"—25+22° — 201 +-203 — 202 — 60+ 4;
3). 28+ 4a® + 7ot — 5a® + 42?2 + 62+ 7; 4). 28+ 52° + 1223 + 1522 + 62 + 14.

7. 1).282° + 4521 + 592 + 472% + 272 + 10; 2). 11225 + 26425 + 50321 +
5282° + 40422 + 180x + 25; 3). 102* + 1723 + 622 + 11z — 4; 4). 227 + 72° +
272° + 51zt + 10223 + 16922 + 177z + 105.

8. 1).a’+2x% +x+3;2). 2% —4a® + 2x + 3; 3). 3 + 322 + 20 + 4;

4). ot + 523 + 22 + 3; 5). 23 + 222 + 32 — 2; 6). 2:(:3+5x + 4z — 8.

9. 1). 3(x —2);2). 2(x +3); 3). 3(x — 1); 4). 2(2? +1); 5). 2(2® + . + 1).
10. 1). (z—1—i)(x—1+d)(z+14+i)(z+1—1);
f

2 (o4 1- B0 -5 ) (a1 B0y
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(o 1B iy B0) (o4 14 B2 -y 80))

3). (#2014 V2 2@ + /Y5 (:c2+2x+1+\/§+2(x+1)\/ )

)-

). (= V3= v2)(z +V3+V2)(z — V3+V2)(z + V3 - V2);

5). (% + 22+ 2)(2? — 22 + 2); 6). (2% + 3)(2? + 32 + 3) (2% — 3z + 3);
7). (x +3x +5)(x® +4x +1); 8). (2*+ 3z + 1)(2® + 4z + 5);
)- (
2

W

9). (22 + 2z + 3) (22 4 z + 2); 10). menpusomn; 11). (z + 1)*;
12). (22 4+22+2) (22 —22+2); 13). (22+2)(22+3); 14). (z—2)(x+2)(z—8)(x+38).

11. 1) mermpuBoanM; 2) HEIPUBOINM; 3) HEIPUBONM; 4) HEIPHBONM;

5) HempuBOANM; 6) HETPUBOJIIM.

12. 1).9; 2).18; 3).30; 4). 18; 5).48; 6). 116; 7). 150; 8). 2580.

13. 1). 22+ 23+ 1; 254+ 22+ 1; 2P+t + 3+ 22+ L 2+t 2 1
Pt +r+ L2+ B3+t + 1
2). 23 4+ 222+ 1; 23 + 2% +2; 23+ 20 + 1; 23 4+ 20 + 2; 2% + 222 4 22 + 2;
P24+ 42?42+ 3+ 2
3). 2 —r+ 1 +ao+1; 22 -2 22 +2; 2 + o+ 2; 2%+ 3w+ 45 2%+ 20+ 3;
2? + 4z + 2; 2% + 22 + 4; :L‘2+3£U—|—3

14. 1). 2% 2). 22 +22% 3). =2+ 222 —x+1; 4). 2t —2* + 2 — 1;

5). 2t +x + 1.

15. 1). e+l 3420+ 23+ 22+ 1 4+ 2? 430+ 1 a3+ 2?4 +- 1
2342024+ 1; 2 +32% +a+1; 234322 4o+ 1; 23+ 42’ 4o+ 1; 2P+ 42+ 30+ 1;
2). ¥+ a2+ 1; 23+ a2+ 2y a3+ 222+ 1; 28+ 2202+ 3; 23 + 322+ 2; 23 + 322 + 4
23+ 42?4 3; 23 + 42? + 4;

3). 4+ ax+ ;3 +r+4 23+ 20+ 1; 23+ 20+ 4; 23 + 3w+ 2; 3+ 3x + 3;
23+ 4o + 2; 23 + dx + 3;

4). B +a+1; 3420+ 1 3o+ 1 P+ 2? + 1 2P+ 224 30+ 1 3+ a2+ 5o+
34222+ 1; 3+ 222+ 5+ 1; 23+ 222 +-60+1; 23432+ +1; 22 +322 +4x+1;
w3+42? 4+ 1; 2P+ 402+ 30+ 1; 23+ 422+ 62+ 1; 23+ 5+ 2+ 1; 2P+ 622+ 20+ 1;
23+ 622 + 4o + 1;

5). a3 +2; 2P+ 3y 3+ 4y 23 +5; 2P+ 2+ 15 2+ 2%+ 3 23+ 227 + 1,
23420243, 3+ 322+ 4; 3+ 322+6; 23+ 42>+ 1; 23+ 422+ 3; 23 4+ 5’ 4+ 4,
23 + 522 + 6; 23 + 622 + 4; 23 + 62° + 6.

o 1). 010 [(0,0,0) o&|a+1 1 (0,1,1)
111  ](0,01) o'|a*+a | (1,1,0)
ala |(0,1,0) @’ | +a+1 |(1,1,1)
o? o |(1,0,0) af|a®+1 | (1,0,1)



a| a

4.0 |0
11

o? | o
o’ | o+ 2a +2

al a

(0,0
(0,1
(1,0
(0,0,0)
(0,0,1)
(0,1,0)

ot | a+2
o’ | o + 20
ol | 2+ 2
o’ | 2% 4 2a

| a® +a+1

o’ | 2a% + 2
o'’ | 202 + 1

o' | 207 +2a + 1
a? | o +2a+1

5).

010
1|1

a | a

o? | o

o’ | a® 42

ot | o+ 20 +2

o’ | 20+ 2
o’ | 207 + 20
o | a® 41

)
)
)

of |a+1

o’ | 200+ 1

ot |2

o’ | o?

o |t +1
at|at+a+1
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[(1L,1) o’ ]2a | (2,0)
1(2,1) o |2a+2 (2,2
1(0,2) o |a+2 (1,2
:8’0) o |a+1  |(0,1,1
| ’ b +a |(1,1,0
a'? |2 1 (0,0,2)
o' | 20 | (0,2,0)
o' | 202 | (2,0,0)
o220 +a+1 | (2,1,1)
ol 2a + 1 1 (0,2,1)
a'® | 202 + « | (2,1,0)
o a+1 | (0,1,1)
o | a® +a | (1,1,0)
o 20 +2a+2 | (2,2,2)
a?? | a?+1 | (1,0,1)
a® | a? 42 | (1,0,2)
o lal+a+2  |(1,1,2)
o® |22 +a+2 ](2,1,2)
a® | a® +a+2 | (1,1,2)
o’ |20 +2a+2 |(2,2,2)
o +2a+1 | (1,2,1)
ot a+2 1 (0,1,2)
a'? | a? + 20 | (1,2,0)
a'? 2 1 (0,0,2)
o't | 2a 1 (0,2,0)
o' | 202 | (2,0,0)
% | 20% +1 | (2,0,1)



a17|2a2+a+1 |(2,1,1) 0422|042—|—Oé+1 |(111)
0418|oz—i—1 | (0,1,1) 23 2 N
o ) o |20& +Oé+2 |(27172)
a’ o+« | (1,1,0)

N 2 ) a24|2a_|_1 |(0,2,1)
a® | 202 + 2 [ (2,0,2) o® | 207 + a | (2,1,0)
a*t 207 +2a+1 [(2,2,1) a

1
2). s1(z) =2z —1, s9(x) = (x + 1) (x —2), s3(x) =z + 2;
3). s1(z) = (z+ 1)(2* + 2+ 1), so(z) =2 — 1;
4). s1(x) =z + 2, so(x) =x — 1, s3(x) =2+ 1;
5). si(z) =z + 3, so(x) = (x— 1)(z—2), s3(z) =z + 1.
1

). 3; 2).2; 3).2; 4).2; 5). 7.

19. 1). 23 +22+1; 2). 23 +22+1; 3). 23 +x+1; 4). 23 +22+ 1;
5. 23+ 2> +22+1; 6). 2 +22+1; 7). 2%+ 2% +2.

20. 1. z(x—1)(2®+a+ D)@ +2+ D@t +23 + D) (2 + 22 + 22 + 2+ 1);
2). x(x+1)(z—1) (2 + 20+ 1) (P +2*+2—1) (23 +2? = 1)(2® —2? + 1) (2 —
2+ x4+ 1) (23 — 2+ 20 — 1) (23 + 2% + 22 + 1) (2% + 22 — 1);

3. z(x— (@ + 23+ D@+ 22+ D)2+ 23+ 22+ + D)@+t + 23+ o+
D’ +a* +a3+ 22+ D)@ + 2t + 22+ 2+ 1);

4). z(z+1)(+z+ D (@3 + 22+ 1)(P +z+ D) (@0 + 27+ 1) (2 + 23 + 1) (25 +
P4t + )@+t o+ D@+t 2+ + 1)+ 2t 2+
v+ 1)@+ 2+ 2+ o+ 1)@+ 2+ 1) (2 + 25+ 23+ 2%+ 1);

5. x(z+1)(z — D (x+2)(x —2)(2® —x+ 1) (2* + .+ 1) (2? — 2)(2® + 2)(2* +
x4 2) (2% + 3z +4) (2% + 22 + 3)(2® + 4z + 2) (2 + 2z + 4) (2 + 3z + 3);
6). z(x—1)(z—2)(2? -2 - 1)(2* -2+ 1)(2® —z+2)(a* + 2+ 2) (2 + 22 +
20+ 1) (2t + 223 + o+ 1) (2t + 22+ 2) (2t + 23 + 222 + 22 + 2) (2t + 223 + 2% +
20+ D(at + 288 + 2 + 2+ 2) (2t + 23 + 2) (2t + 22 + oz + 1) (2t + 23 + 2P +
g+ D) (xt + 2+ 22+ 20+ 2) (2t + 28 + 22+ 1) (2 + 22% + 227 + x + 2) (2 +
222 + 2) (2t + 223 + 22 + 1) (2t + 220 + 2)(z* + 23 + 22 + 1) (2* + 223 + 2).
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3aJadn IJid CAMOCTOATEJIbHOIO pPellneHns
Saganue Ne 1

Ucnospsyst cxemy [ophepa, Bbraucants f(xg). Berauciaenus mpoBojsitest B
koJibiie K[z] :

). f(z)=2%432°+ 923 + 8% + 102 — 6, z9=4, K =Z;
2). fla)=2"+22'+23+222 + 22 +1, 29=2, K =1Zs;
3). f(x)=2a%+102° + 72> + 622 + 5z +4, x9=9, K =Ziy;
4). f(z) =2 +112° + 42t + 823 + 20 + 12, 29 =3, K = Zi3;
5). f(z) =2+ 11a* + 523 + 922 + Tz + 18, x9=3, K = Zg;
6). f(r)=a%+32" + 122" + 1523 + 8z + 12, x9=05, K = Zo3;
7). flx)=a°+52t + 423 + 222+ 30+ 4, x9=-2, K =17
8). flx)=a°+T72* —322+11lx -5, x9=4, K =17
9). f(z)=2"+102* + 423 + 522 + 92+ 8, wo=7, K =7Z3;
10). f(zx)=a"+220% + a2t + 223+ +2, 29=2, K =17Zs;
11). f(z) =2 +92* + 102> + 522 + 62 +8, w9=7, K =7Zy;
12). f(z) =2° + 82 + 1323 + 112> + 62+ 7, x9=6, K =Ziy;
13). f(z) = 2% — 112° + 132* — 52° + 42? — 3z + 12,

930:1, K:Z,
14). f(z) = 2% + 72° + 1521 + 62° + 82 + 11w + 7,

rg =38, K = Zy;
15). f(x) =a° +42* + 223 + 42 + 304+ 1, 29=4, K =Zs;
16). f(z) = 2° — 8z* +142% — 112> — 22 +9, 20=2, K =1Z;
17). f(x)=a% —22° + 42t + 322 + 4o + 2, 20=3, K =7y
18). f(z) = 2% + 122° + 92* + 62° + 5% + 11z + 2,

ro =4, K =17Zs3;
19). f(x) = 2° + 1321 + 923 + 2122 + 32 + 19, x¢ = 13,

K = Zo3;
20). f(z) =2+ 132" — 1023 + T2 =8z +6, zo=-1, K =1Z;
21). f(x) =2° + 22 — 323 + 222 — 10, x9= -2, K =17;
22). f(x)=2°+32' + 223 + 32 + 4z + 1, x9=2, K =1Zs;
23). f(x) =a° 4+ 82t =923+ 1022 -7, 29=05, K = Zi;
24). f(x)=ab+ 2% + 2t + 203 + 2 + 20+ 1, wo=1, K =Zs;
25). f(x) = 2% + 152t + 1123 + 42?2 + 82 + 16, x9=2, K = Z7;
26). f(x) =2+ 825 + 172t + 423 + 92 + 3, xo =11, K = Zy;
27). f(x) =2° +18x  + 1123 + 822 + 52 +21, x9=7, K = Zs3;
28). f(z) = a8+ 62° — 323 + 522 — 22 +5, x9=—1, K =7Z;
29). f(x) =% — 32 + 523 + 102> — 120+ 3, z0=3, K =17;
30). f(z)=a%+4a® + a3 +22° 4+ 30 +4, 29=3, K =175
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Saganne Ne 2

Ucnonbays cxemy Topuepa, naiitu f(y + yo) B xosbie K|z :

) K:ZB;
29). f(x) = 2° + 132 + 923 + 212% + 3z + 19, yo = 13,
K = Zo3;
30). f(z)=2%+ 132" — 1023 + T2 -8z +6, yo=-1, K=2Z.

). f(z)=a%+ 22 =323+ 222 - 10, yo= -2, K =17;
2). flx)=2°+32"+ 223 + 32 + 4o+ 1, y=2, K =17Zs;
3). flx)=a°+821 - 923+ 102> -7, yo=5, K =17Z;
4). flx)=a"4+20+ 2"+ 208+ 22+ 20 +1, y=1, K=12Zs;
5). flz)=2°+ 152+ 1123 + 42? + 82 + 16, yy =2, K = Z7;
6). f(z)=a0 +82° + 17t + 423 + 92+ 3, yo=11, K = Zg;
7). f(x) =2+ 182  + 1123 + 822 + 52 +21, yy=7, K = Zos;
8). flx)=a%+62° -3z +42®> —22+5, yy=-1, K=7Zr
9). f(xr)=2a%—-32* +523+102> — 120 +3, y =3, K=17;
10). f(z) =2 +4a® + 22 + 222 + 32 +4, y =3, K =17
11). f(z)=2%+32° +92° + 82> + 100 — 6, yo=4, K =Z;
12). f(x)=a%+22* + 23+ 222 + 22+ 1, yo=2, K =Zs;
13). f(x) =25 +102° + 72 + 62° + 5w +4, v =9, K =7z
14). f(x) =28 +112° + 42 + 823 + 20 + 12, yo =3, K = Zi3;
15). f(z) =a° + 112t + 523 + 92 + Tz + 18, yo =3, K = Zy;
16). f(x) =28 +32° + 1228 + 1523 + 82 + 12, yo=05, K = Za3;
17). f(x) =2 + 52t + 423 + 222 + 30 + 4, yo= -2, K =7
18). f(x) =a° + 72 =32 + 11z =5, y=4, K=1Z;
19). f(z) =2 +102* + 423 + 522+ 92 +8, yo =17, K = Zy3;
20). f(x)=a"+22°+at+ 203+ +2, y=2, K =1Zs;
21). f(x) =2+ 92 + 1023 + 522 + 62 +8, yo=7, K =7Zyy;
22). f(x) =a° + 8t + 1323 + 1122 + 62 +7, yy=6, K =Zz;
23). f(z) = 2% — 112° + 132* — 523 + 42 — 3z + 12,

=1 K=1
24). f(x) = 2% + 72° + 152" + 623 + 82 + 11z + 7,

Yo =38, K = Zy;
25). f(x) =2 +4at + 203 +42* + 30+ 1, yo=4, K =7Zs;
26). f(x) =% — 8zt + 1423 — 1122 — 2204+ 9, 3y =2, K =17,
27). f(x) =2% —22° +4a? + 32 + 42 + 2, yy=3, K =7z
28). f(z) = 2%+ 122° + 921 + 623 + 52° + 11z + 2,

4
)
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Saganue Ne 3

[Tonb3ysick nHTEpHOIANIMOHHOI (hbopMmyJtoit JIarpaH:xa, BocCTaHOBUTH MHOTO-

aien f(x) B kosbie K[x| o tabmune ero snavenuit f(a;) =b; (i =0,1,...,n):
). a; | 113151719

b | 31016 81 13 K = Zu:
2). a; | =3 ] =2 —11]2]3

b | —11] —19| —7 | 29/121 K=Q;
3). a; 011234

bi | 7191010 16 K = Zy7:
4). a; | 11213516

bi | 516[2[6]0 K = Zr;
5). a; |01 1234

bi | 1211|114 K = Zs;
6). aj | -3 | —2 | —1] 23

bi | — 47| —28| —5]28 [127 K=Q;
M. a; 0112147

bi 24121610 K = Zqy;
8). a | 1121357

bi |0 [9[11]6[2 K = Zy3;
9). a; 1213161 7]10

b 1171100 |14 9 K = Zyo:
10). a; | 1]3(5]6]8

b [16 (10 0 [13 ] 1 K = Zy:
11). a; | =3 —1] 1 |24

b; 118 | —6 ] —2] 3 |139 K =Q;
12). a; | 113 (5]6]8

bi | 58] 7]10[1 K = Z1y;
13). a; | 0| 1]2]3]4

bi | 2[2[1]1]3 K = Zs;
14). a; |0 213415

bi | 4[6[4]5]6 K = Zz;
15). a; | 21416718

bi | 1[5 ]10][2]2 K = Zns;
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16).
17).
18).
19).
20).
21).
22).
23).
24).
25).
26).
27).
28).
29).

30).

a; | —5| =3 =1 1|4

bi 337 | —9 | —11| — 5229 K=0Q:
a; | 21416811

bi | 713 [7]1]16 K = Zq7;
a; | 114161912

bi [11]16 17 ] 9 | 16 K = Zyo:
a;, | 2141679

b; | 1101 9|9 | 4 K = 7Zqq;
a; | 11231416
bi|4]414]14]6 K = Zz;
a | —21—-110127]3

b |19 | 6 | 351|234 K = Q:
a; |01 11234

bi |1 ]12[4]0]1 K = Zs;
a; | 113151911

bi | 81101997 K = Z3;
a; | 01214156

bi | 41410113 K = Zz;
a; | 21318110 |13

bi |0 [12]7 |11 |7 K =7y
a, | 0121|314

bi 1214141013 K = Zs;
4 | —3 ] —1]1]24

b | 227 | —1 | 3 [17 |339 K=Q
a; |1 13169 |12

b | 01510 2 |11 K = Zy7:
a; | 214|719 |12

b 110335 |12 K = Zys:
a; | 1131519110

bi |4]16|6 0|7 K =74.
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Saganue Ne 4

Pemurs 3a1aqy unTepnossinm B Kojbie K [x], HCHOIB3Ys aJIrOPUTM, OCHO-
BaHHBIN Ha KUTalCKOIl TeopeMe 00 ocTaTKax:

1). a |0 112|314

bi [ 1]2]1]1]4 K = Zs;
2). a; |01 1121314

b | 719 1010 16 K = Zq7;
3). a; | 1121357

bi [ O]9 [11]6 |2 K = Zs;
4). a; | =3 =2 | =123

b | —11 | —19| —7 ] 29|121 K =Q;
5. a; | 1121356

bi [ 516[2]6]0 K = Zz;
6). a; | O 11247

bi [ 214121610 K = 7Z;
. a; | 113151719

b | 3101 16| 8| 13 K = Zqy;
8. a; | =3 —2 | —1[21]3

b | —47 ] —28 | —5[28 127 K =Q;
9. a; |01 1]12]3]4

bi [ 212[1]1]3 K = Zs;
10). a; | 21416718

bi |1 [5[0]2]2 K = Zy3;
11). a; |0 23415

bi | 416[4]5]6 K = Zz;
12). a; | 113151618

b |16 |10 | 0 [13 | 1 K =77,
13). a; | =3 | =11 1 |24

b 118 | —6 | —2] 3 |139 K =Q;
14). a; | 2131617110

b, [17]10] 0 |14 9 K = Zqy;
15). a; | 113|568

bi | 5187|101 K = Zq;
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16).
17).
18).
19).
20).
21).
22).
23).
24).
25).
26).
27).
28).
29).

30).

g 01234

b l112(4]0]1

a1 21416719

b | 1110994

6 1112131416
bi|4[4]14141]6 \
a; | =51 =31 —1] 1]
b 337 | —9 | —11| —5]229
a; | 21416811

b | T137|1]16

a; |1 13151911

b | 8 10 919 |7

a; |1 141619 |12

b; |11 |16 [17 ] 9 | 16
a; | 012141516
bl 44]01]3

a; |0 12|34

b 244103

a; | =21 —-1101] 2|3
b |19 | 6 | 3 (51234
a; | 213|810 |13
b | 0127 (11| 7

a; |1 13169 |12
bi | 011510 2 |11

a; | 1131519110

bi 416607

a; | —3 | -1 111214
bi | 227 | —1 | 3 |17 |339
a; | 214|719 |12

b |10 3 | 3| 5 [12
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K = Zq;
K = Zz;
K =Q;
K = Zaz;
K = Zqs3;
K = Zyy;
K = Zz;
K = Zs;
K =Q;
K = Zy;
K = Zq7;
K = Za;
K =Q;
K =74



Saganue Ne 5

Ucrionb3yst pacmmpeHHblil ajaroputm EBkimga, HalTH HAMOOIBIINNI OOIIIiT
neresib MuorouwieHos f(x) u g(x) B Kosiblle K [x] 1 MHOrOWIEHBI

u(z),v(z) € K[x] takue, auro HOI(f(x), g9(z)) = f(z)u(z) + g(z)v(z) :

. flx)y=2"+2'+1, gx)=2"+22+1, K =2y
2). fla)=a2"—a'-32> —2 -2, glv)=2t+2° -2 -1, K=Q;
3). flx) =2+ 3zt + 323 + 42® + 22 + 2,
g@) =2+ 23+ 222+ 2+ 1, K =Zs;
4). flx) =2 +22° + 222+ 2, glz)=a*+ 2> +22+2, K =1Zs;
5. f@)=2"+23+x+1, ga)=2"+1, K =7y
6). f(z)=212"—22%—42?% g(x) =2+ 223+ 22 - 20 -2, K =Q;
7). f(zx) ="+ 323+ 32° 4+ 22 + 3, g(x) = 2* + 227 + 22, K = Zs;
8). f(z)=a"+a* +22%+ 22, glx)=a'+1, K =Zs;
9). fl@)=2>+x+1, gl)=2r+23+1, K =7
10). f(z) = 2° — 32* + 32% — 92% + 22 — 6,
g(x) =o' — 323 —2? + 32, K =Q;
11). f(z) =2° + 22" + 23 + 22?2, g(x) = o' + 23 + 322+
4JZ+1, K = Z5,
12). f(z) = 2% + 22 + 222 + 22, g(z) = 2* + 222 + 2 + 2, K = Zs;
13). f(x )—x5—l—x +xz, gx)=zt+r+1, K=1=ZLyy
14). f(z) = 2% — 32 + 323 — 922 + 22 — 6,

g(z) = z* +:1:2—2, K =Q;

15). f(z) =2 +8% + 23 + 622 + 2, g¢g(x) =2+ 2%+ 22+
3242, K = Zu:

16). f(x)=a+a' + 2%+ 22, g(x) =2+ 23+ 22 +22 +1,
K = Zs;

17). flx)=2"+2'+1, ga)=2"+2>+ax+1, K =Zy;

18). f(x) =2 —a* =32 +32? — 4w +4, g(z) =2+ 23—
322 —4x — 4, K =Q;

19). f(x) =25+ 22" + 2 + 22, g(x) =2t + 23 — 2% — 22 — 2,
K = Zz;

20). f(x) =2+ 2t + 20 +2, g(x) = 2 + 223 + 22, K = Zs;
21). f(x) =2+ 2>+ a2t 42, gla)=2"+2+1, K=Zy;
22). f(x)=2"+2—22 -1, g(x)=at+223+222+2, K=Q;
23). f(z) =2+ 22" + 422+ 6, g(x) = 2' + 2° + 32 + bu,
K = Z;
24). f(x) =2+ 223+ 222 + 2+ 2, ¢g(x) =2+ 23+ 222 +
x4+ 1, K =7Zs;
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25). f(x) = a° + 220 + 323 + 222 + 52+ 5, g(x) =2 + 323 +
2246z, K=27r

26).
27).

28).
29).

30).

vs)
N

=~ W N =

(@)
—t O\_/\_/\_/\_/v\_/\_/\_/v

—_
N N N N N e e e N N N N N

ot

— = = = = = O 00
S O = W N

O NN ==
W N = O O

flx) =2° —22* — 2% — 522 — 22— 3, g(x)=2* - 622 —
8z —3, K =Q:

flx) =2+ 2 + 52 + 222 — 2 +2, g(x) =2+ 623+
6$2+4.’£+6, K:ZH;

f(x) =225+ 222, g(z)=a*+22+2, K =Zs;
f@)=2"+42% + 322 + 4z + 1, g(x) =2 + 2% + 4o + 4,
K = Zs;

flx)=a+ a2t + 23+ 22— 22 -2, g(x) =2+ 32° -

v—3 K=17

Samganue Ne 6

plx]/(m(x)) naittn obparHblii Kk MHOrOWIeHy f(2) :

p=2 mx)=at+z+1, fla)=23+2>+z+1;

p=3, mx)=a'+22%+x+1, f(z)=22%+2>+2x+1;
p=5 mz)=a3+22+1, f(z)=2>+4z+3;

p=2 mx)=az'+22+1, fl@)=2>+2+1;

p=3, mE)=at+23+22+2+1, f(x)=2°+2x+2;
p=>5 m(x)=a3+22+2, f(xr)=2>+3z+2;

p=2 mx)=at+22+22+x+1, flx)=2>+2+1;
p=3, mx)=a+223 +22+20+1, f(x)=2a34+222+1;
p=>5 mx)=a3+22+3x+1, f(z)=2>+42+3;

p=2, mx)=2"+2+1, f(z)=a'+2>+2+1;

p=3, mE)=2"+23 +22 +2+2, flor)=a+222+2+2;
p=5 mx)=23+2*+3x+4, f(zr)=2>+3x+2;
p=2 mx)=a"+2>+1, flz)=a'+23+2+1;

p=3, mz)=at+23+22+2+2, f(x)=2>+22+1;
p=5 mz)=a3+2>+4x+1, f(x)=2>+3x+4;
p=2, mx)="+2t+23+2°+1, fla)=2"+23+22+1;
p=3, mE)=a'+22+x+1, f(x)=2>+2%+2x+2;
p=5 mx)=a3+2*+4xv+3, f(r)=2>+3x+4;
p=2 mx)=ad+z'+22+zx+1, fla)=2>+2"+2+1;
p=3, mx)=a+22+2x+1, f(z)=2+22"+ 22+ 1;
p=>5, m(x)=a23+42>+3x+1, f(z)=22"+2+2;
p=2 mE) =" +at+22+2+1, fla)=2>+22+2+1;
p=3, mx)=x'+23+2°+2x+2, f(z)=2a+22*+
2z + 1;
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p=5, m(z) =23 +42> +3x +4, f(zr)=2>+ 4z + 4
p=2, mx)="+2*+2°+z+1, fla)=2"+z+1;
p=3, mx)=at+22+22+2+1, fl@)=2>+222+2+1;
p=5 mz)=a3+42° +4x +2, f(x)=2*+3x+3;
p=2 mx)=a+25+1, flz)=a"+2t+22+2+1;
p=3, m(z)=a°+ 22+ 22% + 22 + 1,

f(x) = 2% + 223 + 222 + 2;

p=>5, m(x)=a3+322+22+2, f(z)=2a+4x+3.

Saganue Ne 7

Beraucaurs Boipaxkenne f(x) = F(g1(x), go(x), ..., gn(x)) vHam K[z|, pabo-
Tast najt nosamu K [x]/(mg(x)) mtst pasmaneix s, tae mg(x) = r—ag, as € K,
U [I0JIB3YSICh AJICOPUTMOM UHTEPIOJISAINI, OCHOBAHHBIM Ha KUTANCKOI Teopeme

00 ocTaTKaX :

10).
11).

12).

C filfa(), filz)=22+32+2, folz) =2+ 5z +1,

K:Z5,

- (fo—= f)(f3(2)), fi(z) =2+ 3z +2,

fr)=2*+222 +2+5, fi(x)=2>+42+6, K =7Zs;

(A 2f)(x) - f(z) file) =12 =227 +1,

fox) =22 +3x+3, f3(x)=22>+5x—4, K ="17r;

- (fs= f)(fo2), fi(z) =2°+ 3z +2,

fQ(x):x3+x+3, fg(x):x2+5:c+1, K = Zs;

- hi(f(2), fi(@) =2 +42+6, fo(r) =2’ +22% + 2 +5,

K:Z7;

- A =2f) (@), file) =27 =227 + 1,

fo(z) =22 +30+3, f3(z)=22>+bx—4, K ="7s;

(= f)(@) - fol), filz) =2+ 32+ 2,

L@ =2*+2+3, filz)=2*+5x+1, K =17Zs;

(ot f)(@) - fa(x), fi(z) = 2%+ 32 +2,

L) =23 +222+2+5, fi(z)=a>+40+6, K =7z

- Nilh(@), i) =27 =222 +1, fo(z) = 2%+ 32 +3,

K =7,

fs(@) - (fi + fo)(z), fi(z) =2+ 3z +2,
fL@)=234+2+3, fs3(x)=2>+5x+1, K=2Zr
(fo+ f1)(fs(2)), fi(z)=a®+3z+2,

fox) =23+ 222 +2+5, f3(z)=a>+40+6, K =7z
filfa(2), fi(x) =2®+32+3, folw) =222+ 5x — 4,
K = 7Zs;
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13). filx)- (fa+ f3)(x), fi(z)=a*+3c+2,
f@)=234+2+3, fs3(x)=2>+5x+1, K=2Z
14). fi(fo(x)), fi(z) =2+ 22% + 245,
folx) =22 +40+6, K = Z;

15). (fi+ fo)(x) - fi(z) fi(x) = 2% —22% +1,
f2($)22$2+5$—4, K:Z7;

16). fi(fo(2), filz)=22+3x+2, folz)=2+z+3,
K=Z7;

17). fi(z) - folx), fi(z) =2+ 3z +2,

folx) =2+ 222+ 2 +5, K =17

18)' fl(fQ(x))7 fl(x):2$2—|—5[13—4, f2(33)=$2—|—3£17—|—3,
K:Z5;

19). fi(f2(2)), filz) =2’ +2+3, folr) =2"+5x+1,
K:Z7;

20). fi(z)- (fo—2f3)(x), fi(z)=2"+43z+2,
fr)=2*+222 + 2 +5, fi(x)=2>+42+6, K =727z
21). fi(fa2(2), fi(z) =2° =222+ 1, fo(x) =22+ 52 — 4,
K:Z7;

22). (fi+ f3)(f2(2)), fi(z)= 2%+ 3z +2,
folx)=23+2+3, flz)=2>+52x+1, K="7Zr;
23). filfa(z)), filz) =2 +3z+2, folz)=2a%+ 4z +6,
K=Z7;

24). fi(fa(x)), filx) =22 +3z+3, fozx) =2 — 22241,
K = Zr;

25). fi(fa(2)), filz) =+ 5z +1, fole) =2 +3x +2,
K = Zs;

26). (fr + fo)(x) - fo(z), fi(z) =2’ + 32z +2,

folx) =2+ 222+ +5, K =7

27). (fi— fo)(x) - fo(x), fi(z) =a® — 227 +1,

()—x +30+3, K =2Zn
28). f2'((fr = fo)(@)), filw) =2® + 3z + 2,
(x)—x +x+3, f3(x)=2>+5x+1, K="7Zy
29). f3((f2— fi)(@)), filz)=2®+3z+2,
(x)—x +222 4+ a+5, f3(x) =2 +4r+6, K =Zs;

30). filfax)), fi(z) =22 452 —4, folr)=2"—22"+1,
K = 7.
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Saganue Ne 8

Berancsints Boipazkenne f(z) = F(g1(x), g2(x), ..., gn(x)) mag Zlz|, pabdo-
Tast HaJl TOJAME Ly, JJIs PA3IHYHBIX B3aHMHO IIPOCTBIX MOJYJIEH Mg U MOJTb-
3ysCh KUTallCKOIl TeopeMoii 00 ocTaTKax :

D). (filz) + fo(@)) - (folz) + f(2)), filz) =2® + 5z +2,

folz) =23 — 2+ 1, f3(x) =32 + 22+ 3;
2). (fil2)+ fs(@) - fo(z), fi(z) =2® + 50 +3,
folx) =2% — 22+ 1, f3(x) = 32% + 22 + 3;
3). (fa(z) — fi(@)) - folz), filz) =2 +2+2,
folx) =a° + 2> +5, fs(x) =32*+ 22+ 3;
4). (fi(z) + fo(2)) - (fs(z) — 2fo(@)), fi(z) =2® + 22 + 3,
folx) =2 +x+1, f3(z)= 32>+ 4z + 5;
5). (filz) + fo(2)) - fs(z), fi(z) =2+ bx+2,
fo(z) =23 — 22+ 1, f3(x) = 32>+ 22+ 3;

6). fi(x): faoz), file)=2"—a?+1, folz) =32" + 22 +3;

7). filz) - folz), fi(x) =2°+520+2, fo(x) =32° + 22% + 3;

8). (falx) — filx)) - (fa(x) + fi(x)), fi(x) = 2° + 22 + 4,

folx) =2+ 22+ 30+ 4, f3(x) =2+ 2%+ 21,

9). folfi(x), filx) =2 +52+2, fo(r)=32*+ 2z +3;

10).  (filf2(2), filz) =2 +5x+2, fo(r) = 32" + 22+ 3;

11). (fi(z) = 2fa(2)) - (fu(x) + f3(2)), fi(z) = 2® +22° + 2 43,

fﬂ)—ﬂﬁ—$+L fa(z) = 2 — 22% + 32 + 1
12). ( 1(fo(x)), fi(z) =2+ 120436, fo(z) =2 + 3z + 4;
13). f(fie )), file)=z+2, fo(z)=32" 42z —1;
14).  fi(x ) fo(z) - f3(z), filx) =32+ 2z +1,

folw) =22+ 3z +4, fi3(x) =x+5;
15). (fi + f)(fi(x), filz) =32®+ 22— 1,
fo(z) =22+ 30+ 4, f3(z)=a+2;
16). (fo(e) — 20o(2) - (), fulw) = 542,
P =t 1 -2, fy(a) =80 20— 1
17).  fi(z)- folz), filz) =32 4+2x+1, folz)=a4+z+1;
18). fi(z)- falx), filw) =2 +32w+5, folr) =22"+a+2;
)fl( (l’)), f1($):$3+2$—|—1, f2($)2x2+x—|—3;
20). fo(fi(z)), filz) =23 +322+2, fo(z) =2+ 7o +4;
21). fil(f2+ f3)(2), filz) =22°+3, fo(z) =2 +2, f3(z) =32+3;
22). (fi(z)- fo)(f3(z)), filz)=3z+10, folz)=2z—4,
f3(z) = 2* + 32 + 5;
fi(z

23). ) - folx), filz) =2043, folw) = 2"+ 3z +5;
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24). fi(x)-(f3(x), filz) =2 +7, fole) =2 +2+2;

25). fi(fo(2)), filx) =2®+2x —1, folx) =2+ 42 +2;

26). fo(fi(z)), filz)=a234+22x—1, fo(x)=2%+4x+2;

27).  fi(fi(x), filr)=22+2, folz) =22+ 3;

28). f2(x) - fo(x), fi(x) =3z +4, folz)=a2%+3z+5;

29). f3(x)- flx), filz) =3z +4, folr)=2"+3c+5;

30). fi(x)- fo(f3(2)), filzx)=a*+20+3, folz)=2*+32+T,
f3(l‘)=$—|—1

Saganue Ne 9

Pemurs cucremy cpasHenuit B Kosibite K[z :

( f(x) =8 (mod z — 1)
f(x) =0 (mod x 4+ 1)
D f(z) = =2z (mod x* + 1) k=0
L f(z) =1 (mod x)
( f(z) =4 (mod x — 1)
2). ¢ f(x)=1 (mod x+1) K = Zr;
\f(:L‘)E4£L‘—|—3(mOd£L'2—|—$+3)
( f(z) = (mod x* + 3z + 3)
f(x) =2 (mod x — 1)
3 f(z) =2 (mod x + 1) k=2
L f(z) =0 (mod x — 2)
( f(x) =3z +9 (mod 2> + 2+ 1)
4). < f(x) =6 (mod x — 5) K =7;
| f(x) =6 (mod x — 4)
( f(x) =9 (mod x + 1)
f(x) =24 (mod x — 2)
2 f(x) =2 (mod x) k=0
L f(z) =29 (mod = + 3)
( f(z) =5z + 8 (mod z° 4+ x + 3)
f(z) = -1 (mod x — 3)
65 f(x) =0 (mod x —7) K=ty
L f(x) =9 (mod x + 1)
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10).

11).

12).

13).

14).

15).

~

/\/&\/ ~N N
S— N N

8

s s

N /7

0 (mod x — 1) K = Zs;
3

N 7

—72 45 (mod 2* + x + 1)
(mod x — 2) K =Q;

= = =
\/\/vﬁ/\/\/

Ve
~

z +8 (mod x* + x + 6)

K = Z;

N 7

9
9
9
6
4
6
3T
7 (mod r —2) K = 713;
1

N 7 N 7

e S

N /7

2

1

z+3 (mod 2* + x + 2)

4 (mod x — 2) K =7Zs;
1 (mod z — 4)
2
2z
0

N7

z+2 (mod 2* + x + 2)
(mod x* + 2z + 2) K = Zs;
(mod x — 1)

Ve
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16).

17).

18).

19).

20).

21).

22).

23).

24).

o\

e

AN N N N N N N N N

8

22 + 9 (mod x* + x + 8)
3 (mod x — 1)

0 (mod = + 1)
7
3

8

8

K = Z;

8

8

z +4 (mod x* + 3z + 3)

—9 (mod x + 2) K = Q;
4 (mod x + 1)

+1 (mod z* 4z + 2)

(mod x — 6) K = Z3;
1 (mod x — 4)

4 (mod z* + 1)

2 (mod x —4) K =Zr;
2 (mod z + 1)
3
4
1

8 8 8
N
O R

N 7

~

/~

s 8
\vavvvvvvvv

8

8 8

z + 2 (mod x* + 2z + 3)
(mod x — 1) K =Zs;
(mod x + 1)
—z + 6 (mod 2° 4+ 1)
52z —4 (mod 2* —1) , K =Q
9(mod x — 2)
6 (mod x* + 2z + 2)
7
1

8

8 8 8

8 8

(mod x —5) K = Zy;

8

—22 + 1 (mod x* + z + 5)
8 (mod x — 1)
6 (mod = + 2)
4 (mod x — b5)
r — 2 (mod x* + 2z + 2)
(mod x — 2)

8

8

K = Zq3;

8 8 8

8

K=Z7;

8

P . e . o o o o o e o o
5

8

1
5 (mod x — 3)
2 (mod x — )

Ve
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( f(x) =2 (mod z — 2)
f(x) =14 (mod x + 1)
25) <f(:z:)zlél (mod z — 3) k=0
| f(z) =2 (mod x — 1)
[ f(2) = —x 4+ 3 (mod 2* + 2x + 4)
26). < f(z)=1 (mod x — 3) K =7Zs;
| f(x) =2 (mod x — 2)
( f(z) =2 (mod z* + x + 4)
27). < f(x) =8 (mod x — 2) K = 71y;
| f(z) = —1(mod = — 3)
[ f(x) =52 +5 (mod 2* + 2 + 4)
28). < f(z) =1 (mod x —5) K = Zqs3;
| f(z) =4 (mod x + 4)
( f(x) =0 (mod z — 1)
f(x) = -2 (mod x)
29)- 3 f(x) = —18 (mod = + 1) =
| f(x) =18 (mod z — 2)
[ f(x) =242 (mod 2* + = + 2)
30). < f(z) =1 (mod x) K =7Zs.
| f(x) =2 (mod x — 1)

Samanue Ne 10

Haiitn nanbosbiiumit oOmmit jieinTe/ib JByX MHOTOYJIEHOB B KOJjiblle Z|x],
HCIIOJIB3YS TICEB/I0/IeIEHNE :
1). fi(z) = 225 + 62" + 1423 + 1622 + 142 + 4,
fa(z) = 62* + 1627 + 182 + 16z — 8;
2). fi(z) = 32° + 9xt + 1223 + 272% + 122 + 18,
fo(x) = 122" + 62° + 4222 + 122 + 36;
3). fi(z) = 62° + 122" + 102° + 202 + 4z + 8,
fo(z) = 62% 4+ 1827 + 622 — 18z — 12;
4). fi(x) = 32° + 9z + 62° + 322 + 18z + 15,
fo(z) = 62* 4+ 182 + 122% + 18z + 18;
5). fi(x) = 5x® + 10z* + 2523 + 4522 + 20z + 35,
fo(z) = 102 + 1523 + 402 + 152 + 30;
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6). fl(x) = 427 4+ 162* + 1223 — 42% — 162 — 12,
fo(z) = 8x* + 83 — 4022 + 8z — 48;

7). fi(z) = 22° + 4a* + 827 4 1822 + 162 + 12,
fo(z) = 122° + 1821 + 1223 + 1222 + 6 + 12;
8). f x)sz +3x 1223 — 1227 + 24z — 48,
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9). fi(z) = 102° + 402* — 2023 — 502% + 50z — 30,

fo(z) = 152* + 2523 — 4522 + 152 — 10;
10). fl(x) = 82° + 282% + 121: — 4x? + 242 + 20,
fo(z) = 1221 + 2023 — 82 — 4w + 12;

11). fi(x) = 42° — 8x* — 122° + 242% — 162 + 32,
fo(z) = 621 + 623 — 422 — 62 + 36;

12). fi(z) = 325 + 92t + 623 + 2722 + 452 + 54,
fo(z) = 62 + 4823 + 10222 + Hdx + 54;

13). fi(x) = 152° — 452* + 1023 — 522 — 80x + 15,
fa(z) = 10z* — 3023 + 3022 — 702 — 60;

14). fi(x) = 22° + 142t + 2423 + 62% + 202 — 16,
fo(z) = 42t + 2423 + 3227 + 22 + §;

15). fi(x) = 62° + 122* — 182% — 3622 + 127 + 24,
fo(x) = 152* + 7523 + 10522 + 752 + 90;

16). fi(x) = 42° + 1621 — 423 — 642 — 48z,
fo(z) = 625 — 13827 — 10822 + 240z;

17). fi(x) = 62° + 152* + 1523 + 1522 + 9,
fo(z) = 182° + 4521 + 2723 + 362% — 18z — 108;

18). fi(x) = 5a® + 10x* — 152% — 3022 + 10x + 20,
fo(z) = 1525 — 302* — 1523 + 3022 — 30z + 60;

19). fi(z) = 122° + 8z* + 602> + 402% + 48z + 32,
fo(z) = 62% + 282° + 4022 + 34z + 12;

20). fi(x) = 62> — 32t + 623 — 32% — 122 + 6,
fo(z) = 122 — 3022 + 242% — 302 + 12;

21). fi(x) = 62° — 14x* + 1023 — 142?% + 4z,
fo(z) = 242 + 4023 — 402% — 402 + 16;

22). fi(z) = 1525 + 252% — 523 — 2527 — 10z,
fo(z) = 302t — 4027 — 102% — 40x — 40;

23). fi(z) = 1225 + 62* — 6023 — 302° + 48z + 24,

fo(z) = 24z 4 8423 + 602? + 84z + 36;
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24). fi(x) = 1825 + 30x* — 9023 — 15022 + 72z + 120,
fo(z) = 362" — 482 — 1442* — 48x — 180);
25). fi(x) = 272° + 36x* + 923 — 272 — 362 — 9,
_ 4 3 2 .
2 - ’
fo(z) = 182* + 422 + 302° + 42z + 12
26). fi(x) = 36x° + 9zt + 14423 + 362% + 108z + 27,
— 5 4 3 2 .
2 - - )
fo(x) = 482° + 12x* + 48z° + 122° — 96z — 24
27). fi(x) = 8x° — 10x* — 5223 + 1822 + 36,
fo(z) = 162 + 4423 — 562% — 1562 — T2;
28). fi(x) = 6x° + 22t + 823 — 222 + 22 — 4,
fo(z) = 1225 — 202* + 4423 — 4822 + 40z — 16;
29). fi(x) = 102° — 50x* + 5023 — 25022 + 40z — 200,
fo(z) = 4a* — 423 — 642% — 682 — 60;
30). fi(x) = 4525 + 18z* + 22523 + 9022 + 2702 + 108,
fo(z) = 152% + 627 + 4522 + 332 + 6.

Saganue Ne 11

Paznoxurn Maorodien na HEIIPpUBOANMbBbIE MHO2KHUTEJIN Hal II0JIEM K

1). ' +62°+52>+62+4, K=17Zr
2). 249, K=C;

3). a4+ 3234+ 222+ 20+ 1, K =7Zs;
4). a2t + 523 +42® + 3z +4, K =7y
5). at+223 + 622 +62+1, K =7Z;
6). 2t +16, K =R;

7). 2t 4+ 323+ 322 + 52+ 3, K =7y
8). 2’ +a+1, K ="7Zs;

9). a4 223+ 422+ 220+ 3, K =Q
10). z* +52° +2, K =Zr;

11). 2+ 323+ 102 + 2 + 2, K = Zy;
12). 25464, K =C;

13). 2* +32° + 22 + 2 +4, K = Zs;
14). a2t + 423 + 22 + 62 +4, K = Zy;
15). 25+8, K =R;

16). 2% +22° +42° + 100 + 6, K = Zyy;
17). 2t +22% + 20+ 2, K = Zs;

18). ot + 523+ 222 + 22+ 1, K = Zy;
19). a4+ 2% - 222 — 62— 4, K=Q;
20). xt+ 323 + 622 + 52 +6, K =7
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21). ot + 22+ 204+6, K =7z

22). 2%+ 22° + 621 + 823 + 1022 + 62 + 3, K = C;
23). 2* + 323 + 32+ 2, K = Zs;

24) $4+3£E3+9332+839+6, K:ZH;

25). 2t + 623 +222 +x+1, K =7y

26). 2t +22% + 422 +4r+4, K =R;

27). 2+t +1, K = Zy;

28). >+t +ax+1, K=17Zs;

29). 2t +423 + 204+ 5, K =Zy;

30). a2t + 423 + 222+ 20+ 10, K = Zy;.

Saganue Ne 12

Asnsercs mu Muorowien f(x) npuBoguMbIM B Kosble Zy|x]? OTBer 0bocH0-

BATD
. f@)=z'"+22+2>+2+1, p=3;
2). flx)=2+2*+1, p=2;

3). fla)=at+223+20+1, p=23;

4). flx)=a2+2t+1, p=2;

5. f(x)=a'+223 + 22 +22+1, p=3;
6). flz)=a°+a3+22+2+1, p=2;
7). flx)=2*+222+2+2, p=3;

8). flx)=a+at+22+1, p=2;

9). flz)=a"+23+22+2+2, p=3;
10). f(z)=2>+a*+22+2+1, p=2;
11). f(z)=2*+22+2, p=3;

12). f(x)=2>+x+1, p=2;

13). f(z)=a'+2*+2x+2, p=3;
14). f(z)=2"+2°+1, p=2;

15). f(x)=a*+2>+2+1, p=3;

16). f(z)=2>+2*+z+1, p=2;

17). flx)=a'+23+22+2+1, p=3;
18). f(x)—x5—|—x +22+x+1, p=2;
19). f(z)=2'+2>+2x+1, p=3;
20). f(z)=2°+at+a3+22+1, p=2;
21). f(x)=a'+23+22+1, p=3;
22). f(x)=2+23+1, p=2;

23). flx)=a'+2*+2*+20+2, p=3;
24). f(z)=28+2°+1, p=2;
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25). fr)=a3+2*+2x+2, p=3;
26). f(z)=a20+z+1, p=2;

27). f(z)=a*+222+22+1, p=3;
28). f(x)=a+at+22+a+1, p=2;
29). f(z)=a*+223+2+2, p=3;
30). f(x)=a%+22+1, p=2.

Sajganme Ne 13

ZBisieTcs Jim MHOTO™WIEH MPUBOUMBIM B Kosiblie A[z]?

1). 2 +22%3 522 +32 -1, A=17;

2). a4 Tad 4+ 142% + 282 + 53, A= Q;
3). at 4+ 623 —92? + 30+ 12, A=17Z;
4). 2° + 323 —2x — 52, A=Q;

5). 23+ 522 —dx+1, A=17;

6). 4zt — 2523 + 522+ 15, A=Q;

7). 2°—223+1, A=17;

8). 2+ 1521 — 623 + 2722 +12, A=Q;
9). 2t =33+ 222+ -1, A=17;

10). 23 +42? - 32 +7, A=Q;

11). 2° +32% — 62° + 2722 — 12, A =17Z;
12). 2+ 2% —a?—T0 -6, A=Q;
13). 23+ 722> -8z +2, A=1Z;

14). 23 +5xr -3, A=Q;

15). 2* +22° — T2’ + 52— 1, A=17;
16). ot +42° — 1622 + 82— 2, A=Q;
17). 2® — 522 + 100 + 15, A =Z;

18). 2* =523 + 622+ 32 -1, A=Q;
19). 2* +22° — 1722+ 92 — 9, A =17;
20). 2%+ 82% + 62+ 10, A=Q;

21). a2t +62% +92% — 20— 6, A=1Z;
22). 2° + 102> — 11z + 3, A=Q;

23). 2x* + 52% — 1522 + 250 — 10, A =17Z;
24). 2t + 323 + 322 — 120 +5, A=Q;
25). xt+523 - 322 + 1l — 7, A=1Z;
26). xt+ 323 — 922 + 122 +21, A=Q;
97). 23+ 1122 — 13z +1, A=17;

28). 13+ Ta* +6x+3, A=Q;

29). at — 2% + 2122 — 352 + 56, A =17
30). 2 +32% — 1322 +8x -4, A=0Q.
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Saganue Ne 14

Haitru unciio HEIIPpUBOAMMbBIX MHOI'OYJIEHOB CTECIIEHM T Hal II0JIEM Zp .

). n=11, p=2; 16). n=8, p=2;

2). n=9, p=3; 17). n=4, p=3;

3). n=8, p=T,; 18). n=15, p=2>5;

4). n=7, p=11; 19). n=5, p=T,

5. n=12, p=2; 20). n=4, p=11;

6). n=10, p=3; 21). n=9, p=2;

7). n=9, p=T, 22). n=5, p=3;

8). n=13, p=2; 23). n=6, p=>5;

9). n=38, p=3; 24). n=3, p=T;

10). n=7, p=T, 25). n=25, p=11;

11. n=3, p=11,; 26). n=7, p=2;

12). n=10, p=2; 27). n=17, p=3;

13). n=6, p=3; 28). n=7, p=25;

14). n=4, p=2>5; 29). n=6, p=T;

15). n=4, p=T, 30). n=6, p=11.

Saganue Ne 15

B Zy[z]/(m(z)) naiitu obparnetit K MuOroweny f(x) :
1). p=5, mx)=a*+23+22+1, f(z)=2%+22"+2z+2;
2). p=3, m(z)=2"+22+22+1, f(z)=23+2>+22+1;
3. p=2, ma)=2"+22+1, fl@)=2'+23+2+1;
4). p=5, m(z)=a*+223 +222+1, f(z)=a%+322+22+1;
5. p=3, m(z)=2"+22%+2+1, f(x)=a3+22%+2;
6) p=2, mz)=a+2t+22+a2+1, fl@)=2*+23+a2+1;
7). p=5 mx) =2 +223+ 2> +2, f(z)=2°+32+2;
8). p=3, m(x)=a+23+2r+1, f(z)=2%+2z+1;
9). p=2, m(x)=2"+22+1, flx)=a3+22+1;
10). p=5, m(z) =2+ 23 +222+2, f(z)=23+42>+1;
11). p=3, m@)=a2*+2+2, f(z)=223+2>+2;
12). p=2, m(z)=a"+a'+23+22+1, f(z)=a*+2>+z+1;
13). p=5, m(z)=a*+22°3 +22+3, f(z)=223+322+ 2+ 1;
14). p=3, mx)=a'+2*+20+1, f(zr)=2a>+2>+ 22+ 2;
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15). p=2, m@)=2"+23+2>+2+1, flz)=2*+2>+2+1;
16). p=5, m(z)=a'+223+22+1, f(z)=223+2>+2+4;
17). p=3, mx)=a2*+23+2, f(a)=23+22+ 22+ 1;

18). p=5, m(z) =2 +22% + 20 +2, f(x)=323+2%+4;
19). p=3, m(z)=z"+22%+2*>+1, f(z)=223+z+1;
20). p=2, m(x)=a8+25+23+ 22+ 1, f(z)=2>+2"+1,
21). p=5, m(z)=2*+23+2+3, f(z)=2a>+42+2;

22). p=3, m(z)=a*+22%+22+1, f(z)=22°+2+1;
23). p=2, mx)=2"+z'+3+z+1, fla)=a'+2+1;
24). p=5 m(x) =z +223+2+3, f(x)=2%+322+x+4;
25). p=3, m(x)=2*+2*+x+1, f(z)=23+22>+22+1;
26). p=>5, m(z)=a*+ 23+ 20 +3, f(zr)=4a+32*+2;
27). p=3, m(x) =2+ 2> +2+2, f(x)=2a>+22%+1;

28). p=2, mx)=a"+at+22+ax+1, flx)=at+23+1;
29). p=5, m(zx)=at+a3+22+4, fla)=23+2>+2+1;
30). p=3, m(z)=at+2+2, f(x)=22>+2>+1.

Saganme Ne 16

Haiitu Bce yHuTapHble HEIPUBOINMbIE MHOI'OUWIEHB! U3 KOJIbIA Zy|x] Bujia:

1). 22 +ax+b, p=13, a=4,5;
2). 2 +ax?+b, p=13, a=10,11;
3). ¥ +ax?*+b, p=11, a=1,2;
4). 2 +ax+b, p=13, a=0,1;
5. 2 +ax?+b, p=13, a=238,9;
6). 22 +ar+0b, p=11, a=1,2;
7). > +ar+b, p=13, a=2,3;
8). ¥*+ax’+b, p=13, a=0,1;
9). 2 +ax?+b, p=11, a=3,4;
10). 23 +ax+b, p=13,a=3,4,5;
11). 2 +az®+0b, p=13, a=2,3;
12). 22 +ax+b, p=7, a=0,1,2,3;
13). 23 +ax’>+0b, p=11, a=717,8;
14). 22 +ax+b, p=13, a=38,9;
15). 23 +ax+b, p=13,a=0,1,2;
16). 23 +ax®>+0b, p=11, a=5,6;
17). 23 +ax’>+0b, p=13, a=4,5;
18). 2 +ax+b, p=13, a=6,T;
19). 23 +ax+b, p=11, a=29,10;
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20). 2?2 +ar+b, p=13, a=12;
21). 2* +ax?+b, p=13, a=12;
22). 2’ +ar+b, p=7 a=4,5,6;
23). 2*+az®*+b, p=11, a=9,10;
24). 22 +ar+b, p=13, a=10,11;
25). 23 +axr+b, p=13,a=9,10,11;
26). 2*+ar+b, p=11, a=3,4;
27). 2* +ax®*+b, p=13, a=06,T;
28). 2* +ar+b, p=13,a=06,7,8;
29). 2*+ar+b, p=11, a=71,8;
30). 2 +ar+b, p=11, a=25,6.

Samanue Ne 17

[Tocrponts dakrop-koblo Zy[z]/(m(x)). fABisercs /i 970 KOIBIO HOJIeM?

1). Zs[z]/(2® + 22* + 1); 16). Zy[z]/(2® + 2* + 2° + 2 + 1);
2). Zs[]/(«* +93+2) 17). Zs[z]/(«? +3$+5)

3). Zolw]/(2® + 2* + 1); 18). Zy[x]/(z* + 2 +1)

4). Zr[x)/(2* + 6 + 3); 19). Zo[z]/(2° + 2* + 2 + 2* + 1);
5). Zs|x)/(z* + 2z + 3); 20). Zo[z]/(2° + 2° 4+ 2° + 2* + 1);
6). Zolx]/(2® + 2+ 1); 21). Zo[z]/(2” + 2* + 1);

7). Zylx]/(2° + 2% + 2° + x + 1); 22). Zq[x]/ (2 +4:1:+5)

8). Zqlx]/(2* + x + 3); 23). Zo[z]/(2° + 2* + 2% + 2 4+ 1);
9). Zolz]/(2* + x4+ 1); 24). Zs[z]/(2® — 22° — v — 2);
10). Zs[z]/(z* + z + 2); 25). Zs[x]/(z® + 22° + x + 1);
11). Zs[x]/(x* +4:c+2), 26). Zs[z]/(x* + 3z + 3);

12). Zs[x]/(2® + 2° + 1); 27). Zq[z]/(2* +53:—i—3)

13). Zs[x]/(2* + 22 + 2); 28). Zs|w])/(2® + 2° + 2% + z + 1);
14). Zq[x]/(2* —|—2£E—|-5), 29). Zs[z]/(z® — 2* — 2);

15). Zolx)/(2® + 2 + 1); 30). Zs[x)/(2* — x + 1).
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Saganue Ne 18

PazjioxkuTh Ha cBOOOJIHBIE OT KBAJPATOB MHOXKHUTEN B KoJIbile Q[x]

1). 2% —a® — 225 + 22 + 2 — 1;

2). a7 —22° — 2t + 2% + 227 — 1;

3). a8 +4x" + 725 + 62° — 623 — Ta? — 4o — 1;

4). a® — 2% —22° + 223 + 2% — 1;

5). a7 —2x° + a2t + 2% — 227 + 1;

6). 28— a5+ 22° — 223 + 2% — 1;

7). 29 4 228 + 227 + 32° + 42° + 42t + 32° + 227 + 22 + 1;
8). o —4a® + 827 — 112°% + 122° — 122% + 1127 — 822 + 4o — 1;
9). 2% +42% + 82" + 112 + 122° + 122 + 1123 + 822 + 4o + 1;
10). 2% — 228 + 227 — 320 + 42° — 42t + 323 — 227 + 20 — 1;
11). 2"+ 22% — 321 — 32% + 22 + 1;

12). 2° + 32t + 2% — 2? — 4;

13). a®+22% — 222 — 1;

14). 2%+ 227 + 220 + 22° — 223 — 227 — 22 — 1;

15). 2° — 2% — 2 + 1;

16). 2° — 32° + 62° — 32% — 3z + 2;

17). 2%+ 32° — 62° — 322 + 32 + 2;

18). 2" — 32% + 22° — 221 + 23 + 52% + 4;

19). a7 + 32% + 225 + 22 + 2° — 5a? — 4

20). 2!+ 2% — 220 — 22 + 22 + 1;

21). 2% — 227 4+ 22° — 221 + 223 — 20 + 1;

22). %+ 22" — 22° — 221 — 223 + 20 + 1;

23). 2% —aT =220 + 2% + 22 + 2% — 227 — 2 + 1;

24). 2% — 327 4 225 + 327 — 62* + 32% + 222 — 3w + 1;

25). a8+ 32" + 22° — 32° — 62 — 323 + 222 + 3z + 1;

26). 2%+ 2" — 220 — 2% + 22" — 2% — 227 + 2w + 1;

27). 2%+ 2% — 225 — 22t + 2 + 1;

28). " — 220 + 32 — 323 + 22 — 1;

29). x5 + 225 + 22 — 2% — 20 — 1;

30). 28 — 225 + 224 — 222 + 20 — 1.

52



Saganue Ne 19

B nosie Tasya GF(q) naiiTi mpuMATHBHBI 9JIEMEHT :

1). q=43; 11). ¢ = 181; 21). ¢ = 89;
2). ¢ = 100; 12). ¢ = 131; 29). ¢ = T3;
3). ¢ =197, 13). q = 61; 23). q = 163;
4). q = 4T, 14). ¢ = 179; 24). q = 13T7;
5). q=113; 15). g = 103; 25). q=179;
6). q=193; 16). ¢ =67, 26). ¢ = 15T,
7). q=53; 17). ¢ = 173; 27). ¢ = 107;
8). ¢ =12T; 18). ¢ = 101; 28). ¢ = 9T;
9). ¢ =191; 19). ¢ =T71; 29). ¢ = 193;
10). q = 59; 20). ¢ = 167; 30). ¢ = 151.

Samanue Ne 20

Haiitn MuHEMa/IBHBIH MHOrOUYJIEH 3jieMeHTa [ B Z,[r], ecin o — KOPeHb
HEIIPUBO/IMOI0 MHOTOWIeHa m(2) n3 KoJiblia Zy[z] :
1). B=a+1, ma) =2*+22+22+2+1, p=2;

2). B=a+2, m(x)=2>+22>+1, p=3;

3. B=a+3, m)=a>+2>+1, p=25;

4). B=ba+1, m@)=2>+2*+1, p="7T;

5. B=a+1, m@E)=z*+z+1, p=2;

6). B=2a+2, mx)=2>+2x+2, p=3;

7). B =2a+4, m(:r:):a:3+m+1, p=>5;

8). 5 =3a+4, m()—x +xP+z+2, p=T;
9). B=a+1, m@ =2>+23+1, p=2;

10). B=2a+1, m)=a3+222+x+1, p=3;
11). 8=3a+1, m(z) =23 +222+1, p=>5;
12). 8=2a+3, mx)=2>+22*+x+4, p=T,
13). B=a+1, m(x)=2>+2>+1, p=2;

14). B=a+1, mE)=2*+22+20+1, p=23;
15). B=4a+3, m(z)=2°+2z+1, p=>5;
16). 8=2a+5, mx)=2+x+1, p=T,

17). B=a+1, m@)=2"+2t+23+22+1, p=2;
18). B=2a+1, m(x)=2*+22+2+2, p=3;
19). B=2a+3, m(x)=2>+2*+2, p=>;
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20). f=4a+3, m(x)=2>+2>+3, p="T;
21). B=a+1 mx)=2"+2t+23+a+1, p=2;
22). B=a+2, m)=2>+22+2 p=3;
23). B=4da+1, m(x)=2>+x+4, p=>5;

N DO
(G2 ITAN
N’ N e e e e e e e S N

)
B=2a+5 mx)=2>+2>+x+5, p=T;
B=a+1, mx)=2"+2t+22+x+1, p=2;

26). B=2a+2, m(z)=23+2x+1, p=3;
27). B=3a+2, m(z)=23+32>+4x+1, p=>5;
28). f=6a+3, m(x)=2>+22>+2+6, p="T;

[\
Ne)

B=a+1, mx) =2+23+22+z+1, p=2;
B=2a+1, m(x)=2>+22>+22+2, p=3.

w
=)

Samanue Ne 21

PaznoknTh B KOJIbIE Zy[2] MHOIOYJIEH Ha HEIPUBO/IMbIE MHOKUTEJN :

1). 2 —z, p=2, GF(2% = Zyz]/(z* + 2 +1);

2). 2% —x, p=3, GF(3) = Zsz]/(a® + 222+ 1);

3). 22—z, p=2, GF(2°) =Zx]/(2° + 2* +1);

4). 22—z, p=2, GF(2% = Zy[x]/(a5 + 2° +1);

5). 2% —xz, p=5, GF(5) = Zs[z]/(2® + z + 2);

6). 2 —x, p=3, GF(3Y=2Zslx]/(a*+x+2);

. 27—z, p=1, GF(7) = Zz]/(2® + 5z + 3);

8). z¥ —x, p=2, GF(2")=Zya]/(a" +2x+1);

9). 2 —x, p=5, GF(5*) =Zsx]/(2® + 22+ 2);

10). 2 —z, p=11, GF(11%) = Zn[z]/(2? — 22 — 5)

o4
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