Tpudyame mpemes Jlemusas MHozonpedmemHas LLIkona Kuposckoli obaacmu
BuwkKunb. 3-28 utons 2017 200a.

9 Knacc, pasHoA4eIMMOCTb, 6 urons

1. a) Teopema BuabcoHa. (n—1)! = -1 (mod n) Toraa v ToNbKO TOraa, Koraa n —
npocToe yncno. 6) [lokaxuTe, 4To C,’,‘_1 = (-1)*(mod p) npu npoctom p.

2. HainguTte octaTok uncna (2p—1)! ot aeneHuna Ha p?, rae Yucno p — npocToe.

3. a) [loKaxkuTe, 4TO NPU HaTypPaibHOM g YMCNOo a*+1 He umeeT genutenei Buaa
4k+3. 6) Teopema Xupapa. [loka)kute, 4TO ecim Yncno a’+b? penntca Ha npo-
cToe uncno Buaa 4k+3, To a U b Tak}Ke AeNATCcA Ha 3TO NPOCTOE YMCIIO.

4. [loKaXk1Te, 4TO NPOCTbIX Yncen Bnaa 4k+1 6€CKOHeYHO MHOrO.

5. [JoKaxkuTe, 4YTO CyuiecTByeT HBECKOHEYHO MHOIO HaTypasibHbIX YMCEN, He
npeacTaBMMbIX B BUAE CYMMbl TPEX a) KBagpaToBs; 6) Kybos.

6. Teopema KnemeHra. [lJokaxuTte, 4To YMcna p u p+2 ABNAIOTCA NPOCTbIMMU YUC-
namu-6113HeL,@aMmM Toraa M ToNbKo Toraa, Koraa 4((p—1)!+1)= —p (mod p?+2p).

7. Toxaectso laycca. [lokaxute, yton = Y.,:.4 ¢ (d) (cymmunpoBaHue no scem

AenuTenam vmcna n).

8. meeTcs 6ecKoOHeYHOe KONMYECTBO KapToyek, Ha KaxKa0M U3 KOTOPbIX Hanu-
CaHO KaKoe-To HaTypanbHoe Yyncno. M3BecTHo, 4To ans Ntoboro HaTypasbHOro
YMCNa N CYLLECTBYIOT POBHO N KapTOYEK, Ha KOTOPbIX HAMMCaHbl AENUTEeNN 3TOro
ymcna. [JoKaxKute, YTO YMC/I0 KAPTOYEK, HA KOTOPbIX HAaNMCaHO NPOU3BOJIbHOE
HaTypanbHOE YMUCNO N, paBHO @ (n).

9. MNycTb N>1 — HaTypaNbHOE YNCNO, @ MPOCTOE YNCIO0 P TAKOBO, YTO p-1 AennTcs
Ha n, a N3=1 aenuTtca Ha p. [JoKaXkuTe, 4To YNCN0 4p—3 — TOUHbIN KBaapaT.

n n-1
10. [lna Nt060ro HaTypanbHOro N AoKaxuTe, uto uncno 2% + 22" + 1 umeer
He MeHee, YeM N NPOCTbIX AeNUTENEN.
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1. a) Teopema BuabcoHa. (n—1)! = -1 (mod n) Toraa v ToNbKO Toraa, Koraa n —
npocToe ymcno. 6) lokaxuTe, 4To Czl;—l = (-1)k(mod p) npu npoctom p.

2. HainguTte octaTok uncna (2p—1)! ot aeneHuna Ha p?, rae Yucio p — NpocToe.

3. a) [loKaxkuTe, 4TO NPU HaTypPabHOM g YMCNOo a*+1 He umeeT genutenei Buaa
4k+3. 6) Teopema Xupapa. [loka)kuTe, 4TO eciv Yncno a’+b? genntca Ha npo-
cToe uncno sBuaa 4k+3, To a v b TakXKe AenATcA Ha 3TO NPOCTOE YUC/IO.

4. [1oKaXKnTe, 4To NPOCTbIX Yncen snaa 4k+1 6€CKOHEeYHO MHOrO.

5. JoKaxkuTe, 4To cywecTByeT HECKOHEYHO MHOMO HaTypasibHbIX YMCEN, He
npeacTaBUMbIX B BUAE CyMMbl TPEX a) KBaApaTos; 6) KyboB..

6. Teopema KnemeHra. [lJokaxKuTe, 4To Ymcna p u p+2 ABNAAOTCA NPOCTbIMM YUC-
namu-6113Hel,aMuM Toraa v ToNbKo Toraa, Koraa 4((p—1)!1+1)= —p (mod p?+2p).

7. ToxaectBo laycca. [lokaxute, uton = Y,,:.4 ¢ (d) (cymmupoBaHue no scem

AenuTensam 4mcna n).

8. ImeeTcs 6ecKoHeYHOe KONMYECTBO KAaPTOYEK, Ha KayKA0M U3 KOTOPbIX Hanu-
CaHO KaKoe-To HaTypasbHoe Yncno. M3BecTHo, 4To Ans Noboro HaTypasbHOro
4yMCNa N CYLWECTBYIOT POBHO N KapTOYeK, Ha KOTOPbIX HAMMCAHbI AENNUTENN 3TOTO
ymcna. JoKaxkute, YTO YMC/IO KAapTOUEK, Ha KOTOPbIX HANUCAaHO NPOM3BObHOE
HaTypanbHOE YMUCNOo N, paBHO @ (n).

9. NycTb N>1 — HaTypaNbHOE YMC/O, @ MPOCTOE YNCNO P TAKOBO, YTO p-1 AennTcs
Ha n, a N3—1 aenuTca Ha p. JoKa)kuTe, 4To YMCN0 4p—3 — TOUHbIN KBaapaT.

n n-1
10. [ina No60ro HaTypanbHOro N AoKaxuTe, 4to uncno 2% + 227 + 1 umeer
He MeHee, YeM N NPOCTbIX AeNUTENEN.



