Kuposckas JIMLL e 1-26 uionsa 2024 ¢ M6 e 07.07.24

z CpaBsHeHue no moaynio (

Onpepenexne. lleaoe 9IUCAO a AEAWTCS Ha IUCAO b ¢ ocTaTKoM T (T < b), ecan
CYIIECTBYET LIeAOE UUCAO C TaKOe, 9TO A =b - ¢ + T.

Ob6o3HaveHue. Ecam a # b uMeOT OAVHAKOBEIE OCTATKY IIPU AEAEHUM HA M, TO
TOBOPSIT, YTO OHM CPABHUMEI II0 MOAYAIO

a=Db (mod n)

Pazmunnuka. AoKa>xuTe, 94TO

(@) a =b (mod n) Toraa u ToABKO TOraa, KOraa a —b in
(b) Ecam a =b (mod n) u ¢ = d (mod n), 7o a+c¢c =b + d (mod n)

(c) Ecrma=b (modn)uc=d (modn), Toa-c=b-d (mod n)

(d) Ecam a = b (mod n), To aX = b¥ (mod n)

1. HaiipuTe ocTaTok
(a) 117 mpu aenenvnu Ha 8
(b) 9°'? mpu aenemuu ma 239
(c) 13%°%* npu penenun Ha 7
2. Haiamre BCEBO3MOXKHEIE ( X N IPX KOTOPBEIX a = a + 1 (mod n)
3. (a) Aoxaxkure, uTo ecAm a =b (mod n), To a- m=b-m (mod n-m)
(b) AoxraxkuTe, uTo ecAm a- m=b-m (mod n-m), To a =b (mod n)
4. Tlycte m u n B3auMmuo npoctel (HOA(m,n) =1).
(a) Aoxkaxkute, uTo ecAar a =b (mod n), To a-m =b - m (mod n)
(b) Aoxaxkure, uTo ecAm a- M =b-m (mod n), To a =b (mod n)

Onpepenervve. ByaeM roBopuTb, 9TO YHCAA dj, 02, ...d, ODPA3YIOT MOJIHYIO
CUCTEMY OCTATKOB MO MOAY/NIO N, ECAY HUKAKUE ABA YMCAA HE CPABHUMEL II0 MOAYAIO
n. Yaire Bcero B KayeCTBe IOAHOM CHCTEMBI OCTAaTKOB BBLIOMPAETCSI MHOXKECTBO
{0,1,2,...,n— 1} marum mHOXeCTBO {1, 2, ...,n}.

5. AoKaXkuTe, YTO YUCAA dj, Ay, ... 04, 0OPaA3yIOT MOAHYIO CUCTEMY OCTATKOB IIO
MOAYAIO M. TOTAQ X TOABKO TOT'AQ, KOTAA AASI AIODOT'O HAaTypPaAbHOTO YKMCAA K Hai-
AETCST POBHO OAHO YKCAO @i Takoe, 94To K = a; (mod n)




6. (a) [IpuayMaliTe IOAHYIO CHCTEMY OCTATKOB II0 MOAYAIO 9 COCTOSIIIYIO U3 TPEX-
3HAYHEBIX YUCEA TAaAUHAPOMOB.
(b) SABAsieTcst am 1, 2, 4, 8, 16, 32, 64 IOAHON CHCTEMOMR OCTATKOB IO MOAYAIO 77
(c) AokaxkuTe, uTO 3, 6, ...3N 0Opa3yeT IMOAHYIO CACTEMY OCTATKOB II0 MOAYAIO T
TOTAA ¥ TOABKO TOTAA KOTAA N HE AEAMTCS Ha 3.
(d) IlycTs n B3ammuo npocto ¢ a (HOA(n, a) = 1). Aokaxkure, 9To a, 24, 3a, ...Nna
obpasyeT MOAHYIO CHCTEMY OCTATKOB II0 MOAYAIO M.

1. rA‘OKaX{IfITe, 9TO CPpEAM YMCEN, 3alIMCBIBAEMBIX OAHUMU €AMHWITAMU, €ECTH 9YUCAO,

KOTOPOE AeAUTCST Ha 533239, mpuuéM AAST 3aIIKCH 3TOT'0 YMCAA IIOHAA00OUTCsT He Boaee
533240 epuHwMII.

8. Bacsa mocumTan CyMMY HECKOABKUX IIEABIX Yumcen, a [leTs mocumTans CyMMy uX
Kyb6oB. Mor au pesyabTatT [letu 6BITE Ha 72704 6oabIE?

9. AoKa’kuTe, YTO HU IIPU KAKOM HATypaAbHOM N ducao 3™ + 5™ He SIBAsIETCH
IIOAHBIM KBaApPaTOM.

10. HaiiauTe HauMeHbBIIIEe YUCAO, AAOIIEE CAEAYIOIINE OCTATKHU: 1 - IPKU ACAEHUU
Ha 3, 2 - IIpX A€AEHUM Ha 5, 3 - IpU AeNE€HUU Ha 7.

11. TlocaepoBaTEABHOCTDS A1, A2, ... A, OIPEAEAEHA CAEAYIOMIUM obpasoM a; = 2,
a YUCAO (i PaBHO HambOOABIIEMY IIPOCTOMY AEAUTEAI0 YHCAA A1 - A2 ... -Qj_7 + 1.
A OKa>kuTe, 9TO 3Ta IIOCAEAOBATEABHOCTD HE COAEPKUT YUCAA O.



