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10 wuwong
ITojsie Z, n MHOTOYJIEHBI HAJ, HUM

Omnpenenenne. [losem HA3BIBACTCS MHOYKECTBO, B KOTOPOM OINPEJIEIEHBI OMEPAINT CJIOYKEHUS U YMHO-
JKEHUsT, IPUYEM BBIIOJIHAIOTCS CJIE/YIONIMe CBOCTBA:

a) CJIOXKeHWe acCONMATHBHO, KOMMYTATHBHO, CYIIECTBYET HEHTDPAIbHBIH MO CIO0KEHHIO 3J1eMeHT (OH
obo3navaercs () Uy KazKJI0ro J1eMeHTa eCTh OOPATHBII 110 CJIOXKEHUIO.

6) YMHOXKeHHe acCONUATHBHO, KOMMYTATUBHO, CYIIECTBYET HEHTPAIBHBII M0 YMHOKEHHIO 3JIeMEHT (OH
obo3HaUaeTcst 1) Uy KazKJI0ro HEHYJIEeBOTO 3JIEMEHTA eCTh OOPATHBIN M0 YMHOKEHUIO.

B) CJIOZKEHHE M YMHOZKEHHE CBS3aHbl 3aKOHOM juctpubyrusuocru: & - (Y +2) =z -y + x - 2.

r) npu srom 0 # 1.

ITpumeps: moseii. Q, R, C,Q(v/2),Zy — nons. Z,R[z] — me momns.

1. a) /lokaxkure, 9TO eciu B 10Jie BimoHeHo a - b =0, to a = 0 wm b = 0.
6) Ilpu KAKUX 1 MHOYXKECTBO Z,, SIBJsIeTCS MOJIeM?

BriBoa. CymiecTByOT 1M0JIsi KaK KOHEUHBIE, TAK U OECKOHEYHBIE.

2. a) Pasjioxure na Muoxutesu naj Z, muorowien rf~ — 1.
6) dokaxure meopemy Buavcona: (p— 1) = —1 (mod p) npu npocrom p.
B) Haiinanre cymmy > Imsh (mod p).

0<i<m<s<h<p
3. Ilycrs f : Z, — 7, — upoussoibuas dyuxius. Torja naiijercs Takoil MHOIO4/IeH f € Zy|x], nos
KOTOPOro TpH moboM ¢ Beimomueno f(c) = f(¢). (Jpyrumu croBamu, ma MuOMNKecTBe Z, He HMEeT
CMBICJIA PACCMATPUBATH HUKaKUe (DYHKIMU HOMUMO MHOTOYJIEHOB!)

4. Muorowrenbt f(x) u g(x) paBHbl B (DYHKIMOHATHLHOM CMBICJIE TOTJIA W TOJBKO TOTJA, KOTJA UX
pPa3HOCTh JeJInTCAHa Ha P — .

5. Haz Z, cymectByeT 6€CKOHEYHO MHOI'O HEIPUBOJUMBIX MHOT'OUYJICHOB.

Bameuanue. Ecau muorounen f(r) umeer nespie K03(pOUIUEHTHI, TO €r0 MOXKHO PACCMOTPETH Kak
MHOTOUJICH HaJ| Z;, (1a0bl HEMOCBSIIEHHBIE TOHNMAJIH KaK MOKHO MEHBIIIE, TO HOBBI MHOIOUWICH TOYHO
Takzke obo3Haunm f(x)).

6. (Kpurepuii Diizenireiina) [lycrs f(r) — muOrouwien ¢ neabivu kodbdunuenramu, y KOToporo
crapinit KoadUImeHT He JeJaNTCs Ha P, BCe ocTaabHbie KOIMMUIMEHTH! JIeJIITCs Ha P, a CBOOOIHBIIT
4IeH He JIeIUTCs Ha p° JIjisa KaKoro-To mpocroro ducia p. Toraa f(z) menmpusogum nas Z.

7. Muorounen 2" ! + 2" 2 + ... + x + 1 menpusoauM Hax Z <> n — IPOCTOE.

(Toukwii namek: f(x) nenpuBogum <= f(z + 2008) — HenpuBoUM).

8. [Tycrb jiy1s HATYPAJIBHOTO 7 U HPOCTOrO YUCJIA P HAILIOCH (14 1) 1meJi0e 4uc/io, n-e CreneHun KOTopbix
JIAIOT OJIMHAKOBBIE OCTATKU TIPHU JiesleHnd Ha p. JIOKaykuTe, 9TO CPeiu STUX 4HCeJ HafiyTcs jBa,
JIAIOTIIEe OJINHAKOBBIE OCTATKU MPU JIEJIEHUH HA P.

9. f(x) € Z[z], f(0) =0, f(1) = 1. TIpocroe 4ucjo p TAKOBO, 4TO JijIsi JIEOOOIO HEJOr0 N OCTATOK OT
nenenust f(n) wa p pasen 0 wam 1. Tokaxkure, aro deg(f) > p—1. (Crenenn p— 1, oueBnno, GpiBaer. )



