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3apgaya A. Bbiuucnnute dpyHKLMN

Nmsa Bxoguoro daiiia: func.in
Wwmsa Berxomuoro daitma: func.out
OrpaHudeHre 0 BPEMeHH: 2 cexkyHIBI

OrpanuyeHue 110 1aMsATH: 64 merabaiita

Hano gucao N. Tpebyercss BIMUCIUTD Ciieayonue GyHKINNA I HEro:

»(N) = xosmaecTBo B3amMHO pocThix ¢ N uuncen cpeqm 1,2, ..., N
7(N) = xomaectBo nemmreneit amcaa N

o(N) = cymma Beex genmresnei amncna N

®dopmaT BxogHoro dpaiina
Bo Bxommom (aiine conepxurca exuucTBerHOe vncao 1 < N < 10°.

®dopmarT BbIXOAHOrO aiina

B esuHCTBEHHYIO CTPOKY BBIXOTHOTO (baiijia BHIBEIUTE Yepe3 MpOoOes TPy YUC/Ia — 3HATCHUS
@(N), 7(N), a(N).

Mpumepsl
func.in func.out
2 123
3apava B. Xopowwne yncna
Wmsa Bxogmoro daiina: good.in
Wmsa Beixogsoro daiina: good.out
OrpaHudeHue M0 BpeMEHN: 2 CeKyH[IBI

Orpanudenue 1o naMsaTu: 64 merabaiita

Opuu manbank Koss pa3obpasicst ¢ IpoCThIME YHC/IAMU U PEIIUI IPUIYMATh CBOIO 3aa<y.
s mee emy moTpebOBAIOCh HAUTH CYMMY BCEeX YHCEI B 33JaHHOM WHTEPBAJE, KOTOPBIE 00-
Jagamn OBl «XOPOUINM» CBOMCTBOM. XOPOIIHE THC/IA OMpPEIeNIsioTcs caeayiomumM obpasom. Ha
OCHOBE HHCJIa — KAHIUIATa HA «XOPOIIeCTh» CTPOMM IIOCIeI0BATEIbHOCTD. l1IepBhIM 3/1eMeHTOM
B Hell SBJISIETCs CaMO 9TO YKMCJI0, BTOPBIM — KOJMYECTBO BCEX €r0 pa3/IM4YHbIX Jejmresieit. Tpe-
THl 97IeMEHT — KOJMIECTBO BCEX JeIuTeseil BTOPOro JieMeHTa M Tak jgajee. Hazosem wumcio
«XOpommM», €CJId IMOJIYYI€HHad II0C/JI€I0BATE/IbHOCTh HE COAECPZKUT IIOJIHBIX KBAaJAPATOB IIEJIBIX
quceJi, bosbmumx 1.

®dopmaT BxogHoro dpaiina
Bo BxomaoM daiine 3ammcanbt 1Ba HaTypaababix ancaa A u B (1 < A < B < 107).

®dopmaT BbIXOAHOrO daiina

B BeIXOZHO# (baiiyl Hy>KHO BBIIATH CYMMY BCEX «XOPOIIMX» UHCEJ M3 33JaHHOTO MHTEPBAJIA,
BKJIIOYad T'DAHUIIBL.

Mpumepol

good.in
58 12

good.out

Note

B npumepe «xopommmvuy ABIAOTCH Yucaa b5 u 7.

3apaya C. lMpocTtble cnoxxHOCTH

ms BxomgHOTO daiira: again.in
ma seixomsoro (aiia: again.out
Orpanudenne Mo BPeMeHM: 5 CeKyHIBI

Orpanndenue 1Mo MaMsITH: 256 merabaiiTa

B sroit xmu3Hm HE BCé Tak npocto. Ocobenno uncaa. Bam mam mabop umcenr. Heobxoammo myist
KazKJI0T0 U3 HUX OIMPEIEJINTh, SBJISE€TCS JIU OHO TIPOCTHIM.

®dopmaT BxogHoro dpaiina

B mepBoit cTpoke BXOMHBIX JAHHBIX COAEPKUTCHA eauHcTBeHHOEe umcao 1 < T < 5000 —
KOJIMYECTBO 1IHCEJI, KOTOPbIe HEOOXOAUMO IIPOBEPUTH Ha m1pocToTy. [lasee comepxurca 1’ mesbix
HOJIOXKUTETHHBIX ICeIT, He mpeBocxomamux 108,

®opmaT BbIXOAHOrO haiina
B i-if cTpoke BBIXOAHBIX JAHHBIX JOJKHO OBITH 3amucaHo «YES», eC/Iu i-€ YUCJIO ABJIAETCS
upocrbiM, u «NO» B IPOTHUBHOM CJIydae.

Mpumepol
again.in again.out
2 YES
3 NO
4

3apgada D. RSA. B3nom RSA

Nmsa Bxoauoro daiina: rsa.in
Nwms BerxommOTO haitia: rsa.out
Orpanudenne M0 BpeMeHH: 2 CeKyHIIbL

OrpanuyeHue 10 naMsaTu: 64 merabaiita

B 1977 rony Ronald Linn Rivest, Adi Shamir u Leonard Adleman npesoxuiu HOBYIO Kpuri-
rorpaduueckyo cxemy RSA, ucnosbsyemyio 1o cux nop. RSA sasisercs kpunrocucremoit ¢
OTKPBITHIM KJ/TIOUOM: 3aIm(poBaTHh COOOIIEHNE MOXKET KTO YIOIHO, 3HAIOMIMI 00Ien3BECTHDIH
OTKPBITBIN K104, a pacmudpoBaTh COOOIIEHNE — TOJIBKO TOT, KTO 3HAET CIIEIUAJIbHBIN CEKPeT-
HBII KJII04.

2Kenaronuii ucnosb3osars cucremy RSA sy1s nostyyenust coob1meHuii 10J12K€H CreHepupOBaTh
JIBa, TIPOCTHIX YUCIA P U ¢, BBIYUCIUTH 1 = pg W CTEHEPUPOBATH JBA YUCIA € U d TaKue, 9To
ed=1 (mod (p—1)(g — 1)) (3amernm, uro (p — 1)(¢ — 1) = p(n)). Yucnaa n u e COCTABIAAIOT
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OTKPBITHIA KJII0Y U ABISAIOTCS 00IEN3BeCTHBIMU. TUC0 d ABIIETCS CEKPETHBIM KJIIOYOM, TAKKE
HEeOOXOMMO XPAaHUTh B TAWHE M PA3JIOKEHHUE YMCJIA 7 HA LPOCTble MHOXKHMTE/IM, TaK KaK ITO
TMO3BOJISIET BBIUUC/IMTH CEKPETHBIN KITI0Y d.

Coobmenusamu B cucreme RSA sBasiorca aucna u3 Z,. [lycts M — ucxomsoe coobinenue.
Jna ero mudposanns seraucaserca 3nadenne C = M mod n (s 910ro HE06X0IUMO TOJILKO
3HAHWE OTKPHITOTO Ky1i04a). Ilomyaennoe 3ammd posannoe coobmenne C' mepeaercs mo KaHaTy
ces3u. Jisi ero paciudpoBKU HeoOXoauMo BhiaucauTh 3uadenne M = C¢ mod n, a s sroro
HEO0OXOMMO 3HAHUE CEKPETHOIO KJII0Ya.

Bur mepexBaTtwm 3ammudpoBannoe coobmiernne C' u 3HAETE TOJBKO OTKPBITHIN KJIIOW: YUC/IA
n u e. “Bamomaiire” RSA — pacimudpyiite coobinenne Ha OCHOBE TOJIBKO TUX JIAHHBIX.

dopmaT BxogHoro daiina

ITporpaMma, TIOTy9aeT Ha BXOJ, TPH HATYpPAJbHBIX ducaa: 1, €, C, n < 10°, e < 10°, C < n.
Yucna n ¥ e ABJILI0TCH 9acThIo KaKO-T0 peabHOi cxeMbl RSA,| T.e. n gB/IsS€TCS IPOU3BEeHIEM
JIBYX TPOCTBIX M € B3AaMMHO IpoCTO ¢ ¢(n). Yucmo C sgBisieTcsa pe3yabTaToM NrudpOBAHUS
HEKOTOPOro coobmennst M.

®opmaT BbIXOAHOrO haiina
Bemenure ommo uncio M (0 < M < n), kKoTopoe 66110 3amudpoBaHO TAKONW KPHUITTOCXEMOI.

Mpumepsl

rsa.in rsa.out
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