Kuposckas NAMIII-2024, M7. 19 wiona 2024

Manas teopema ®Pepma

®opmynuposku. IIycTe a € Z, p — IPOCTOE.
1. Ecam (a,p) = 1, T0o a?~! =1 (mod p).

2. a? = a (mod p).

Samevarue. T ABE DOPMYAUPOBKY SKBUBAAEHTHEI, eCAl (a,p) = 1.

Hoka3aTtenbcTBo 1: xopoBoawbl (0Xxepenbsi, kapycenm).

1. CxOABKO CIIOCODOB OAETH ISITEPHIX (OAMHAKOBEIX) OAM3HEIOB, BCTABUINX B
IIIepeHTy, B GyTOOAKY YEPHOTO U 6eAOro IIBETOB?

2. CKOABKO CII0COO0OB CAEAATD 3TO AAS ISTH OAMBHEIOB, CTOSIIIINX B XOPOBOAE?

3. VrapaiiTe OTBET Ha QHAAOTHYHYIO 33Aa4y AASI 7 OAMBHEIOB U 3 IIBETOB; AASI
p 6AM3HEOB (TAe p IPOCTOE) U @ IIBETOB.

4. Kak U3 IOAYYEHHOT'O pPe3yAbTaTa CAEAYET Maaasi Teopema Pepma?

5. PaboTaeT AU TaKoe PacCyXKAEHUE AAS COCTaBHOrO p? EcAmM HeET, TO TA€ OHO
AoMaeTcs?

Jloka3aTenbCTBO 2: NnepeMHoXeHne octatkos. IIycTs (a,p) = 1.

1. Aoxaxkure, uTo uucra 0-a,1-a,...,(p — 1) - @ PasAMYHEL IO MOAYAIO D.
2. Aokaxwure, 90 (1-a) ... - ((p—1)-a) = (p—1)! (mod p).

3. Nokaxure, aro a’~! =1 (mod p).

[oka3atenbcTBo 3: GUHOM U MHAYKLKS.
1. Aokaxkute, aTo (a + b)? = af + P (mod p).

2. AoKa>kuTe, UCIOAB3YSI MHAYKIUIO, 4To af = a (mod p).

1. ITocuuTaiiTe ocTaToK oT Aeaemms uucaa 8°%° ma 20.
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2. NokaxkuTe, 9TO 1 — 1 penauTcs Ha 143.

3. AokaykuTe, 9TO OAHO u3 umcea n°l — 1, n® 4 1 obssareabHO AeAmTcs Ha 103,
eCAM N He peAuTcs Ha 103.

4. V3BecTHO, 4TO cyMMa 64-BIX CTEIEHEN IIECTH YMCeA AEAUTCS Ha 17. AoKa’kuTe,
YTO IIPOM3BEACHNE 3TUX IIECTH YUCEA ASAUTCS Ha 17°,

5. Aokarkute, 4TO IIpu AroboM mmpocToM p > 5 umcao 1...1 KpaTHO p.
p—1
6. [IycTte p — mpocToe 4mcao, boabIIee IATH. AOKA)KUTE, YTO UUCAO

11...122...2...99...9 —123456789 peauTcsa Ha p.
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