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Jlaboparopnas padbora Ne 2

dakTopu3alus Ha pelieTKax
09.03.2021

1 Anaropmrm dakropuzarnuu IIIHOppa

Jlaboparopuasi pabora BuoxHoBjieHa nejgasaeMm tpe-tnipuntom K.II. Iuoppa [I], BezBaBmuii Gosbinoii
pesonanc [2, Bl 4]. B wacraoctn, amnoranus crarbu yrsepxKiuaer, uro “This [araka| destroys the RSA
cryptosystem.” CyTh 9T0i1 J1a00PATOPHOII - HONBITATHCS PaKTOPU30BaTh RSA MOMY/IB ¢ MTOMOIIBIO PENTETOK.
Ajrropurm umeer JymmHHYI0 cTopuio 5], Mbl OyjeM npuepKuBaThes onucanust u3 [0
B ocHoBe asropurma (Kak # jijist IpoABUHYTHIX ajgropurmos Number Field Sieive), sexxut nzjest moucka
nap (x,y), yJIOBIETBOPSIIOIINX

22 = y* mod N. (1)

Eciu x # 4y mod N, to Beraucienne ged(N,z + y) gacr HerpuBnasbHbiil geiuresb N. Merox [ITHoppa
WIIET TaKWe Maphl C JIOI. YCJIOBHUE IJIaIKOCTH.

Yucso HazbiBaeTcst B-2aadkum, €CIl BCe ero IpocThie gejuTen Meablie B. Obo3HaduM p;—i-0e IPOoCcToe
qncyio n 3aduKCupyeM HekoTopoe 1esoe d > 1. OcHoBHas BbIYHCIATEIbHas 3agada ajaroputma [IInoppa
COCTOUT B IOUCKE Ye€TBEPOK (U, v, k,7y), Takux 4to 1. u, v, k—pg-rnajakue; 2. v > 1 — nejoe; 3. BBIIOJIHIETCS
JlnodanToBO ypaBHEHUE

u=v+kN".

9T deTBepKu OyIyT HAXOIUTCS C MTOMOINBIO KOPOTKIX BEKTOPOB PEIIETKY CIENUAILHOrO BUAa. A UMEHHO,
PacCMOTpH PEIeTKY, MOPOXKIEHHYIO CTOJIOaMI MAaTPUIlbl A:

Inpy 0 0 0
0 Inpy ... 0 0
A= : . . . ¢ 7dt+1ixd+1
0 0 .. Inpg 0
Clnp; Clnpy ... Clnpgy CInN

rie C—nekast (1ocrarodno Gosibiiiast) KoHcTanTa. [liist BekTopa z € Zd+1, CITPaBEJITUBO
z1Inpy

Az

zqInpy
C(Q> o, zlnp; + 2441 InN).

Ecmu Mb1 OymeMm acconmuupoBaTh ¢ BEKTOPOM Z, JIEMEHTHI U, k, 7y CAeIYIONUM 00pa3oM

w=[Iwt k=TIp™ w0 v =lanl,

z;>0 2;<0

TO
d

d
|Az]l, =) " |zillnp; + C ) zilnps — [z441|In N|,
%

7



|Az||; =lnu+Ink+ C|lnu —In(kN7)|.

Orciona, ecn ||Az||; — mMama, To MOXKHO JOKa3aTh cieyiomee yreepxaenne (cM. [6] mast moxasaremns-
cTBa):

Ecmu ||Az||; <2C 4 20lnpg —yIn N, 10 |[u — kN7| < pg.

Hemaem BbIBOJ: 4T0OBI HaiiTu YerBepKy (u,v,k,7), HEOOXOAUMO HANTH KOPOTKHUII BEKTOD B DeEIIeTKe,
opoXK IeHHON cTosioramu A. Kak HallTh n3 Takoil 1eTBepKH (:U, Y), yaoBJjaeTBopsitore |1

Haiinem d + 1 gerBepok (u, v, k,7). st kaxk/10it Takoil 4eTBEPKH MOTIOKUM G; j = 25 [ 2j > 0 (Te zj,
YTO yYaCTBYIOT B 3alllCH U;), & 38 b; j 0DO3HAUNM CTEIEHH B PA3JIOKEHUH U; = U; — /{:iNi7 = [, p?i’] (st
i < d+1). Oboznaunm jgajee BeKTOpa a; = (a41,...,0id), bi = (bi1,...,b;q). Bcero umeem (d 4 1) Taxux
BEKTOPOB, KOTOpbIEe OyeM 3anuchiBaTh B MaTpuiy M € Z4%4+1 1o cronbam.

Jst Besikoro BexTopa ¢ € {0,1}4F! yropnersopsiomero

c-M =0mod 2,

IOJI02KUM
d d
d+1 d+1
YT ei(a; er ) /2 YT ciag g
T = | |1sz“1 i(aitbis)/ mod N y = | |pjz“1 7 mod N.
j=1 j=1

Ecimm x # +y mod N, Beraucium HerpuBHajbHblil gesmrens N kak ged(N, x + y).

1.1 IlIpepsaoxkenue Illnoppa 2021

AstropnT™, ONMCAHHLINA Bbllle, TpeOyeT IMOUCKa HECKOIbKUX (MHHEMYM d + 1) KOPDOTKHX BEKTOPOB IS
pereTKu, mopoXK ieHHoit Mmarpurieit A. JIjist 3T0r0, HarpuMep, MOXKHO HCIIOJIb30BATH AJITOPUTM ITPOCENBAHMUS,
Bo3BpalnaIuii (mourn) Bece Koporkue Bekropa pererku [7] (cm examples/all _short vectors.py).

Muopp B [I] upearaer pangomusuposars A ciejyrommm obpasom. BeibupaeM ciydaiinyio mnepecra-
HoBky f : [1,d] — [1,d] u crpoum A’

Nf(1) 0o ... 0 0
0 Nf2) ... 0 0
A ) ) : 0
0 0 : Nf(n) 0
CNlnps CNlanp, ... CNlnpg; CNInN,

Jutst Kakoro-To (6oubioro) C'. Haiijig kopoTkuii BekTopa 910it pemerku Az, “ybepem” ckassip C, 110J10KUB

z' = z/C. TlpeacraBum
7 —z
u= [T o k= 1] ™
1:2,>0 12, <0
U3 naiijieHHbIX 3HaYeHuil (U, v) cTpouM (z,y) aHAJOTHIHO Mporeaype Bbiie, ecau (u — kN) — pg—riajkoe
YHCIIO0.

1.2 3apanue

Ucnonb3yst ar060# U3 MOAXOJI0B U UX YIIydIleHuii (CMOTPUM CChbLIKK), dakTropusoBarh 30-6urHblii RSA-
moxyib N (1o ectb N = pq, ryie p # ¢ — IpOCThIe YHCIa 110 215 6UT Kaxioe).

Bonyc. KOMaH;LeEL ycrerio  pakTopuszosasieit 80-6urabiit RSA-monyns N amropurmom [IlHoppa,
11oJI0KeH +1 6aJur Ha SK3aMeHe.

'Komanna cocrontr n3 1-2 gesosek
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