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3apaya A. Bbluucnute dpyHKLMM

Nmsa Bxogmoro daitna: func.in
Nwmsa Beixognoro daiia: func.out
Orpannyenne 1Mo BpeMeHMn: 2 CexyHIbI

Orpanudenue 110 IaMsATH: 64 merabaiiTa

Hano uncmo N. Tpebyercss BBIYUCIUTD CIeayonue (pyHKINN JIJIs HETO:

»(N) = xosmaecTBO B3amMHO POCTHIX ¢ N wncen cpemm 1,2, ..., N
7(N) = kosmmuecTBo nesureseit uncaa N

o(N) = cymma Beex gesuresteii uucaa N

®dopmaT BxogHoro daiina

Bo Bxommom (aiine conepxurca epuracTBeHHOE wncao 1 < N < 10°.

®opmarT BbIXOgHOro daiina

B epuncTBennyio cTpoky BeIx0AHOTO (daiiia BhIBeAUTE Yepe3 IPOOes TPHU UUC/Ia — 3HATCHUS

¢(N), 7(N), a(N).

Mpumepsl

func.in
2 1

func.out

23

3apgaya B. AcumnToTu4eckuii 3aKoH BO3BpallaeTcs

Wwmsa Bxommoro daitna: asymp.in
Wwma Borxommoro daiina: asymp.out
Orpannyenne M0 BpeMeHMn: 2 CexyHIbI

Orpanudenue Mo MaMsiTH: 64 merabaiita

Kak u B npenpiaymieit 3agage, Bam maerca eauuacTBerntoe unciao N. B stor pas tpebyercs
HOCYUTATh KOJHMYIECTBO HPOCTHIX umces cpeau 1,2,..., N.

®dopmart BxogHoro daiina
Bo BxomaOM (raiisie comepxuTcs emuacTBeHHOE uncao 1 < N < 25000 000.

®dopmaT BbIXOAHOrO aiina

B BoIxOoaHOI (haii BhIBEaUTE UCKOMOE KOJIAYECTBO.

Mpumepsl

asymp.in
10 4

asymp.out

3apaya C. Xopouwive yucna

ma BxomgHoro daiina: good.in
Wmsa Beixomsoro daiina: good.out
OrpaHudeHne 0 BPeMEHH: 2 CexyHIBI

Orpanudenue 10 MaMsaTH: 64 merabaiiTa

Omma mansank Kosst pa3obpasics ¢ MpOCTHIME 9WC/IaMUA W PENIU/I IPU/IyMaTh CBOIO 3371a4y.
s mee emy moTpeb0BaIOCh HAUTH CyMMY BCEX UHCEsI B 33IaHHOM HWHTEPBaJje, KOTOPbIE 00-
Jaaau ObI «XOPOIINM» CBOMCTBOM. XOPOIINE IHC/Ia OMpeNeNsioTcs cieayomuM obpazom. Ha
OCHOB€ 9HCJIa — KaHAUJdaTa Ha «XOPOHUIeCTh» CTPOUM II0C/I€A0BATEIbHOCTD. HepBbIM JIEMEeHTOM
B Hell SBJISI€TCd CaMO 3TO YKCJI0, BTOPBIM — KOJIMYECTBO BCEX €ro Pa3J/IM4yHbIX Jejmreseii. Tpe-
THl 37IEMEHT — KOJIMYECTBO BCEX JeJNTeeil BTOPOTo djeMeHTa M Tak majee. Hazosem wumcio
«XOpOomuM», €CJah IHOJYYEHHAd IMOCTIEA0BATEIbHOCTh HE COAEPZKUT IIOJMHBIX KBa/JIPAaTOB HEIbIX
quceJ1, bosbmux 1.

®dopmart BxogHoro daiina
Bo BxogaoM daiine 3ammcans nBa HaTypaabHbx wncia A m B (1 < A < B < 107).

®dopmaT BbIXOAHOrO daiina

B BeIXOZHOI (bailyn HyKHO BBIJATH CYMMY BCEX «XOPOIIMX» THCeJ U3 33JaHHOTO MHTEPBAJIA,
BKJIIOYad T'DAHUIIBL.

Mpumepol

good.in
5 8 12

good.out

Note

B npumepe «xopommMmy ABIAI0OTCA UUCTA O U 7.

3apaya D. lMNpocTtbie cnoxHocTn

ma BxogHOTO daitra: again.in
ma seixomsoro (aiisa: again.out
Orpanudenue 10 BpeMeHN: 5 CeKyHIBI

Orpanudenne 1Mo MaMsTH: 256 merabaiiTa

B »roit xxu3am He BCé Tak npocto. Ocobenno unciaa. Bam man nabop unces. Heobxommmo ist
KaxXKJI0ro u3 HUX OHpeﬂeJ’II/ITb, ABJIdEeTCd JIX OHO HPOCTLIM.

®dopmaT BxogHoro daiina

B mepBoit cTpoke BXOMHBIX JAHHBIX COMEPKUTCHA eamHcTBenHOoe [dmcao 1 < T < 5000 —
KOJIMYECTBO YHCEJI, KOTOPBIE HEOOXOAMMO IPOBepUuTh Ha pocrory. lasee comepxurcs 1’ messrx
[OJTOKUTETPHBIX UHCeT, He IpeBocxoqamux 108,

®dopmaT BbIXOAHOrO aiina

B -t cTpoke BBIXOAHBIX JAHHBIX JOJXKHO ObITH 3amucaHo «YES», eC/Iu i-€ YUCJIO ABJIAETCS
npoctbiM, 1 «NO» B IIDOTHBHOM CJIydae.

CrpaHuua 1 n3 2



JIKLL.2012.3uma.C+.ens 07

Poccus, Metpozasoack, caHatopuii "Bensie kntoun", 4 sHeaps

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

3apaya E. RSA. B3nom RSA

Wnmsa Bxogmoro daitra: rsa.in
Nwmsa seixognoro daiina: rsa.out
OrpaHuyeHue 110 BpeMeHuU:
Orpanudenue 110 MaMsaTH:

2 cexyH/bl
64 merabaiiTa

B 1977 rogy Ronald Linn Rivest, Adi Shamir u Leonard Adleman mpemoxuim HOBYIO KPHTI-
Torpaduaeckyo cxemy RSA, mcmonp3dyemyio mo cux mop. RSA sBisiercss KpUIirocucTeMoil ¢
OTKPBITBIM KJIIOYOM: 3amudpoBaTh COOOLMIEHnEe MOXKET KTO YIOJHO, 3HAKIIUN 001en3BecTHbII
OTKPBITHIH K104, & pacmudpoBaTh COOOIIEHNE — TOJIBKO TOT, KTO 3HAET CHENNaJIbHbII CeKpeT-
HBII KJII0Y.

Kesrarouruii ucrosib3oBaTh cucreMy RSA myist mostydenust COOBIIeHui T0/I7KEeH CreHepupoBaTh
IBa, TPOCTBIX YHC/IA P U (¢, BBIYUCIUTHL . = PG U CCEHEPUPOBATDH JBa YHCJIA € U d TaKhe, 4TO
ed=1 (mod (p—1)(g — 1)) (3amerum, uro (p —1)(¢ — 1) = ¢(n)). Yucna n u e cocraBiasgOT
OTKprTbeI KJ/II0Y U ABJIAI0OTCA O6IJ_IEI/I3B€‘CTHI)IMI/I. Yucao d ABJIAETCA CEKPETHBIM KJIIOYOM, TaK¥XKe
HEOOXOIMMO XPAHUTH B TallHe W Pa3/I0KEHHe YUCJa N Ha IPOCThle MHOXKHUTEIH, TaK KaK 3TO
II03BOJId€T BBIYUCJ/IUTH CereTHbeI KJII0O41 d

Coobmernusmu B cucreme RSA sBnsiorca aucna u3 Zy. [Iycts M — ucxomaoe coobinenue.
Hns ero mudposanus Beraucaserca 3aadenue C' = M mod n (m1a 3T0ro HE06XOAUMO TOJIHKO
3HAHWE OTKPHITOTO Kiio4a). [Tomyuennoe 3ammudposanroe coobmerme C' mepeaercs mo KaHaury
cBasu. s ero pacmmudpoBKu HeobGxoquMo Boraucuts 3Haderne M = C'¢ mod n, a mg storo
HEOOXOAMMO 3HAHUE CEKPETHOIrO KJII0Ya.

Bor nepexsarunm 3amudposannoe coodbmenune C u 3HAETE TOJIHKO OTKPBITBIA KJIIOY: TUCIIA
n u e. “Banomaiite” RSA — pacmmdpyiite coobueHre Ha OCHOBE TOJTHKO STUX JAHHBIX.

®opmaT BxogHoro dpaiina

IIporpamma mosydaer Ha BXOJ TPU HATYPAJbHBIX ducia: n, e, C, n < 10%, e < 10%, C < n.
Hucsia n v e aBII0OTCS YaCThIO KaKOM-TO peasbHOI cxeMbl RSA | T.e. n saBJisieTcs Npou3Be1eHueM
JIBYX TIPOCTBIX W € B3auMHO mpocTo ¢ ¢(n). Yncmo C aBaserca pe3yabraTom mridpOBAHUS
HEKOTOPOro coobdmenus: M.

®opmaT BbIXOAHOrO daiina

Boisenure ogao qucio M (0 < M < n), koropoe 6b110 3amudpoBaHo TAKOM KPUIITOCXEMOI.

Mpumepsl

rsa.in

rsa.out
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