Manas meopema Pepma

MepBoe aoKasaTenbcTBO. yCcTb p — NPOCTOE YMUCO, YNCO O HE AENUTCA Ha p.

a) okaxkute, uto cpeaun uncen 0, a, 2a, 3a, ..., (p-1)a ecTb Bce oCTaTKK NpU AeNEHUN Ha p.
(BCMOMHMM NPO NOJIHYIO CUCTEMY BblyeToB!)

6) Jokaxkute, uTo umcno a-2a-3a-..(p-1)a= (p-1)! (mod p).

B) [JoKaxute Manyo meopemy Pepma. Ecnn a — HaTypanbHOE YMCNO, He AenAaleeca Ha
npocroe yncno p, To a’'=1 (mod p).

BTopoe A[0Ka3aTeNbCTBO — uyepe3 MNOKasaTesn. PacCMOTPMM HEKOTOpOEe YMUC/IO d, He
AendauLeecsa Ha NPOCToe YMC/IOo p, U BbINULLEM OCTaTKM, KOTOpble AatoT ctenenn 1, a, a?, a3,
a* npu geneHun Ha p.

a) [loKkaxuTe, 4To NoCNen0BaTe/IbHOCTb OCTAaTKOB 3aLMKANTCS;
6) [loKka*knTe, 4TO NEPBbLIN NOBTOPUBLUMINCA OCTATOK — 3TO 1 (TO ecTb HET Npeanepuoaa)

B) [Jlonyctum, 4To AAnHa nepuoga pasHa k, To ectb a*=1 (mod p). OT KaxAaoro uncna x
HapUCYEM CTPENIOYKY K YMCAY aX, U NOJIY4UM OPUEHTUPOBAHHBLIN rpad. [LoKaxuTe, 4To B
3TOM rpade U3 Karkaol BepLUMHbI BbIXOAMT TOJIbKO OAHA CTPE/IKA, U B KaXKAyl0 BEPLUNHY
BXOAMT TOJIbKO OZHa CTPEIKa.

r) lokaxuTe, 4To 3TOT rpad pa3buBaeTca Ha LUKAbI AANHOM K.
A) Jokaxkute, 4To k — genutenb ymncna p—1.

e) pokaxute Manayro meopemy Pepma. Ecnn a — HaTypasnbHOE YMCNO, He AenAlleeca Ha
npocToe yncno p, To a’'=1 (mod p).

TpeTbe A0Ka3aTeNbCTBO. PaccMOTPMM NpaBUNbHbIN P-yroIbHUK M Byaem pacKpallmBaTb
ero BepPLWHbI B 0 LBETOB.

a) MNoacumnTaliTe obLLee YNC/I0 PAaCKPaCOK.

. 2T
6) Kakune packpacku nepexoanT camum B cebs npu NOBOPOTE HA Yro/, KPaTHbIN ??

B) JlOKaXKnTe, YTO PaCKpPacKM, KOTopble He NepexoanaT B cebsa npy NOBopoTe Ha yron,
o 2T
KpaTHbIA ==, pa3bMBalOTCA HA rPyNMbl MO p WTYK. 4) [JoKaxuTe, YTo a’—a AennTca Ha p.

Yemeepmoe 0okazamesnbcmeo.

PaccmoTpum 6uHom HetoToHa. (a + b)™ = Y., CK a® *p*

a) [loKa»Kunte, 4YTO NPU NPOCTbIX P C’; [eNUTCA Ha p

6) [loKka*knTe, 4YTO NPU NPOCTbIX p BEPHO, To (a+b) P= aP+bP (mod p)

B) Jokaxkute, yto a’+1= (a+1)? (mod p), oTkyaa nonyunts MTP nHaykumen no a.



