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Kpuntorpadus n teopema dinnepa

1. Anst Kakux ocTaTKOB a cpaBHeHZE 3x = a(mod 10) umeer pemrerue?
2. AAst KaKUX a4 ¥ b CYIIIeCTBYET eAMHCTBEHHOE PEIIEHNE II0 MOAYAIO M V CPaBHEHUS
ax = b(mod m)?
3. (a) HaitpuTe BCce 0OAHO3HAUHEIE YUCAA X TAaKUE, UYTO /X 3aKaHYMBAETCS Ha 1,
(b) HaitauTe Bce ABY3HAUHEIE YUCAA X TaKUeE, YTO 67X 3akaHumBaeTcst Ha 01;
(c) Haiiaure Bce Tpéx3HAUHBIE YUCAA X TaKUE, 4TO 267X 3akanHuyumBaercs Ha 007.

4. Nama u Camra A06ST IIOCBIAATE APYT APYIY ABY3HAuHBIE YKcAd. HO OHEM XOTST,
YTOOBI HUKTO HE AOTAAANCS, KaKU€ YKUCAA OHU IIOCHIAAIOT.

AAst aTOrO0, 9TOOR! TOoCcAaTh Calrle ABY3HAYHOE YMCAO, Aallta YMHOMKAeT ero Ha 67 u
OTIIPABASIET EMY ABE IIOCAEAHVE IUGPPHI PE3YAbTATA.

(a) Bcerna am Carmma Mo>xeT AOrapAThCsI, KaKoe YucAo Aamra umena BBuAy? (Cata
3HaeT aaropuTM Aarrm.)

(b) Camra xoueT HayYUTHCS OBICTPO pacIudPPOBLEIBATE YuCAO Aammu. OKa3bIBaeT-
CsI, EMY AOCTATOYHO YMHOMXUTH YUCAO, KOTOPOE OH IIOAYYUA, Ha OIPEAEAEHHOE YUCAO
@ ¥ Cpas3y IOAYYUTDH AAIIWHO YUCAO (Kakoe OBl OHA He 3arapblBana). UeMmy paBHO a?

(c) Aamra u Carra ©HOrAQ MEHSIIOT CUCTEMY ¥ BMECTO YMCAA 67 UCIOAB3YIOT APY-
roe. CKOABKO BCET'O ABYX3HAUHBIX UUCEA ITOAOMAYT AASI TOT'O, YTOOBI OHM MOTAM TaK
obmaTscs?

5. Bo3pMEM ITOAMHOYKECTBO OCTATKOB, B3aUMHO IPOCTHIX C umcAoM m: @, = {x €
Zw| HOA(x, m) = 1} 1 BO3bMEM KAKOMR-TO SIAEMEHT O TOI'O MHOKECTBA.

(a) AokarkuTe, YTO YMHOMKEHUE HA A U IOCAEAOBATEABHOE B3SITAE OCTATKA IO MO-
AYAIO M IBAsieTCs bueknueit Ha MEOXeCTBE D,,. ApyruMu croBaMu, 3TO oTobpa KeHue
3aMA€T IIEPECTAHOBKY dAeMEHTOB D,.

(b) Aoka)kuTe, YTO IIEPECTAHOBKA M3 IIPEABLIAYILErO IYHKTA pa3buBaeTcs Ha
HECKOABKO ITMKAOB PaBHOU AAWHEI.

6. AokaxkuTe meopemy taepa: ecar HOA(a, m) =1, To a®™ = 1(mod m).

7. (a) AokakuTe, 4To AAsT Afoboro umcaa 1 < d < @(n) B3auMmHOIpPOCTOro ¢ @ (M)

HaMAETCsT Takoe 4ucA0 e < @(n), uro ed = 1(mod @(n)).

d

(b) Aokaxkute, uTo ecam HOA(m,n) =1 u ¢ = m¢(mod n), To ¢ = m(mod n)

(uucnra d u e BepyTCs U3 IPEABIAYINErO IIYHKTA).



Kpuntocuctema RSA IlycTts ects 6oaBINOEe YMCAO M = Pq, TAE P ¥ ( — IIPOCTHIE
yncaa. Beibupaercss mpousBoabHOE uncao 1 < d < ¢(n) B3amMHOIpPoOCToe ¢ @ (M) u
BBIYUCASIETCS YHCAO e < @ (n) Takoe, uTo ed = 1(mod ¢ (n)). Toraa mapa uucea (e, n)
Ha3BbIBAETCSI OTKPBITBIM KAIOYOM, a mapa (d,n) — 3akpbITEIM. OTKPBITHIA KAIOY 3HAIOT
BCE, 3aKPLITBIN KAIOY 3HAET TOABKO €TI0 BAAAEAEL.

LLincbpoBanne IlycTes ecThb coobiernue m. Toraa 3amudpoBaHHOE COODINIEHMNE C BBI-
YUCASIETCS IO popMyAe ¢ = mf(mod n).

Hewndposanmne IlycTh ecTh 3amudpoBannoe coobiienue c. Toraa ucxoaHoe coobire-
HIIE T MOYKET OBITH IIOAYUeHO o dopmyae m = cd(mod n).

8. IIpoBepbTe, YTO aATOPUTM paboTaeT anst 1 = 5 - 13, T.e. BEIOepeTe MOAXOASIIITIE
d u e u 0OBsicHUTE, KaK IMUPPYETCS U AemudpyeTcs: coobmerme 10.

[nsa camocTosiTeNbHOro pelleHuns

9. ITycte a > 1, HOA(a,b) = 1. AokaxuTe, 9YTO HAMAETCS Takoe N, 4To 1 + a +
a?+a’+ -+ a" peamrcs Ha b.

10. PanmoHaAbHOE YHCAO % (m B3auMHONIpPOCTO C 10) IPEACTABUAY B BUAE IIEPUO-
AMYECKON AECSITUYHON Apobu. AOKaKUTE, UYTO AAMHA €€ IIEPUOAA SIBASIETCSI AEAUTEAEM
yucaa @(m).

11. (a) HarypaabHbIE YuCAQ Ty, My, ..., M, IONAPHO B3aUMHOIIPOCTHI. J\OKa>KUTE,

YTO YMCAO X = (Mym3... my)?™) sBAsercs pemenuem cuctemsr: X = 1(mod my),x =
0(mod m;),x = 0(mod m3),...x = 0(mod m,,).

(b) BelpasuTe pelmeHme CUCTEMBI CpaBHeHHE: x = T1i(mod my),x =
r2(mod my),x = r3(mod m3),...x = ry(mod m,) gepe3 My, Moy ...y My, T1, T2y eeey Ty
7 QYHKINK (Q IPY IIOMOIIX IPEALIAYIIErO IIYHKTA.



