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Buwkuav, 3-28 utoas 2008 20da, 10 kaace (npodu).

15 wuwona
IlepBoobpa3Hble KOpHU

Onpenenenne. Eciu (a,m) = 1 u nokazaresb a 10 MOJIYJIIO M paBeH ¢(Mm), TO @ HA3BIBAETCA Nepeo-
00paA3HBILM KOPHEM IO MOOYAI0 M.

Bameuannel. Tem campim a = a’,a’,a?,...,a?™ =1 (mod m) — 370 6ce BBIUETHI, B3AHMHO IPOCTEIC
¢ m.

3ameuanue2. Hajmune nepBoobpa3HOro KOpPHsS B TOYHOCTH O3HAYAET, UTO I'PYIIIA OOPATUMBIX 3Jie-
MEHTOB IO MOJIYJIIO 1M SIBJASIETCS UUKAUYECKOU.

Yupl. CymecTByer i mepBoodOpa3Hblii Koperb 1o Moayao 87 TTo momxyno 97
Ban0. [lycrs o Momymto m cyniecrByer nepBoobpasHblii Kopetb. a) CKOJBKO TOT/a CyIecTBYeT Jie-
MeHTOB a, 1t Kotophix al = 1 (mod m)? 6) Ckosibko uMeeTcst mepBooOpasHbIX KOpHeii?
Banl. a) Hax Z, (p — mpocroe) MHOTOUWIEH cTenenn d nMeeT He GoJiee d KOpHeif;

6) npu d|p — 1 ypasnenue 2¢ = 1 umeer posHo d KOpHeif;

B) ecoim d|p — 1, 0 06o3Haunm uepe3 f(d) KoamIecTBO BHIYETOB NOKa3aresst poBHo d. Jlokaxure,
aro d = Y, f(d'), rae cymmmpoBanue BeJeTcst O BeceM Jequtensm d aucia d.

d/

Teopema (Taycc). CymiecTByer mepBooOpasHblii KOpeHb MO MOJLYJIIO TPOCTOTO P.

Vup2. a) Kak BbIssCHUTH, SIBJISIETCsI JIM @ 1ePBOOOPA3HBIM KOPHEM [0 MOJLYJIIO 11, BO3BO/sS @ HE BO BCe
©(m) creneneii?
6) Ilokazkure, 9T0 2 — HEPBOOGPA3HBIl KOPEHD 10 MO0 29.

Yup3. Ckosibko Kopueit naj Z, umeer ypasuenue ¢ = 17 Kak unaiitu Bce perienust 3Toro ypasHeHus,
eCJTM W3BECTEeH MePBOOOPA3HBIT KOPEHD !

3ameuganmned. [lo mojy/t0 m cyniecrByer 1epBoodOpa3Hblii KOPeHb TOIJIAa U TOJbKO TOIJIA, KOIJa 1M
ummer BujL 2,4, p, 2p®, rae p > 2 — npocToe YUcJIo.

1. Pemure ypasuenne 1 + 2 + ... +2° = 0 (mod 29).

2. Jlokaxkure, uto uncaa 1,2,...,p — 1 MOXKHO paccTaBUTh IO KPyI'y TakK, YTO JJIs JIOOBIX Tpex
TIOCTeIOBATETLHBIX @, b, ¢ pa3HOCTB b? — ac GyIeT JeMuThed Ha TPOCTOe .

3. [loxkaxkute, 9TO JJI KaxKJI0r0o 1 HaiigeTcsa Takoe m, uro 2™ 4+ 2008 : 3",

4. Haitaure cymmy miist mesbix d (st OTPHIIATEBHBIX TOZXKeE)

p—1
n®  (mod p).
n=0
5. Muorouren f(x) € Zy[z| 6ynem naspiBath nepecmarnosounovim, ecan suadenus f(0),..., f(p—1)

HOTIAPHO PA3JIMIHBI.
a) mpu Kakux d MEorowieH x¢ 6yIeT mepecTaHOBOTHBIM TI0 MOLYI0 p?
6) no momysio 101 He cymiecTByer nepectaHoBOYHOrO MHOrowiena cremnern 100;
B) 10 MOJIYJIIO P HE CYIIECTBYET MEePECTAHOBOYHOIO MHOrOUjIeHa crenenu d > 1, d|p — 1.

6. f(x) € Z[z], f(0) =0, f(1) = 1. IIpocToe 4muCcIO p TAKOBO, YTO Jjisl JTHOOOTO TEJIOTO 1 OCTATOK
or gesienns f(n) wa p pasen 0 wan 1. JTokaxure, uro deg(f) > p — 1. (Crenennb p — 1, oueBusHO,
ObIBaeT. )



