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Knaccuyeckue(paumoHasibHble) Koabl fonnbl

B. JI. Tontna, HoBwlit ki1acc TUHEHHBIX KOppeKTUpYOmuX koaoB, [Ipo6i. nepenaun undopm., 6:3 (1970), 24-30;

Onpenesienne 1. /[BonuHbINi BEKTOp a=(a,4,...a,) ABIAETCS KOAOBBIM CJIIOBOM KOZa I OIIIBI TOIIa M TOJIBKO
TOTZA, KOTJa BBIIIOJIHAETCS CIEAYIOLIEE CPABHEHUE

1
r a,—=0 mod G(x) ,a; € GF(2™),n <2™,G(x) € F,m[x], degG(x) =t (1)
—a;
Omnpenenenue 2. Kox I'onmnbl Ha3siBaeTcs cenapadenbHbM eciiv G(X) — cenapadenbHbIi MHOTOUJIEH.
Omnpenesenne 3. Kog ['onnel Ha3piBaeTCst HENPUBOAUMBIM €ciid G(X) — HENPUBOAUMBIA MHOTOWJICH.

YrBep:kaenne 1. CemapabenbHblii IBOMYHBIN K01 ['OMNIBI UMEET U30BITOYHOCTD 7 1 MUHUMAJIbHOE

paCCTO}IHHC d, OHpeI[eJIFICMble CJIC,Z[YIOHII/IMI/I HepaBeHCTBaMI/I
r<mt, d=>2t+1
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1 1
G(a1) G(an)
H=]| : : ,a; €GF(2™), n < 2™, G(x) € Fom[x], degG(x) =t (2)
ai—l a%—l
LG(aq) G(an)
H=[] H] ,rsmt G=[HT ] kzn-mt
[rX n] [kX n]
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Anroputmbl MakK damnca n Huageppantepa

R. J. McEliece. A public-key cryptosystem based on algebraic coding theory. Technical report, NASA, 1978
H. Niederreiter. Knapsack-type cryptosystems and algebraic coding theory. Problems of Control and Information Theory, 15(2):159-166, 1986.

CeKpeTHbI Katou

G(x)> H> G , A—He cuHrynapHasa matpuua [k x k], G(x) > H , A— He CUHrynspHas MaTpuua [r x r]
P — nepecraHosouHaa matpuua [n x n] P — nepectaHoBOYHaA Matpumua [n x n]

OTKpbITbIN KAtOY

PK= A-G-P PK= A-H-P
WundpposBaHue

m-PK+e=b , wt(e)=t PK-mT=s, wt(m)=t
PacwudposaHue

b- P~1=m-A-G + e-:P71, s’ =Ats=HP-mT

s=b- P LHT=m-A-G-HT +e-P 1. HT=e.p~1.HT

Haxoxc0eHue sekmopa owubku e’ no cuHopomy s’ npu uzsecmHom G(x)

e’=e-P71 e=e’-P71 e’=P-mT, mlf=p~1l.¢
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CoBpeMeHHbI¥ BapunaHT anroputma Huaaepamntepa/Mak dnuca

D. Bernstein, T. Chou, T. Lange, I. von Maurich, R. Misoczki, R. Niederhagen, E. Persichetti, C. Peters, P. Schwabe, N. Sendrier, J. Szefer, and W. Wang, Classic
McEliece: conservative code-based cryptography, 2019 .https://classic.mceliece.org/nist/mceliece-20190331.pdf

CekpeTHbi Knou G(x)

OTKpbITbIA KNtOY PK=H G(x>H->H ,H=[ f]
[rxn] [rxKk]

lndposaHne e - C, K 1 H]-eT=C,,wt(e)=t ,C,=Hash(2,e), C=(C, C,), K=H(1, e, C); (K- ceancoseiii knitou)

Pacwméposanue C, 2> e [C, 0]=a D e, a — koposoe cnoso Koga lonnbl ¢ MHorouneHom G(x)

HaxoxcdeHue sekmopa owubKu e npu uzeecmHom G(x)
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O6o06weHHbIe (L,G)- Koabl

S.V.Bezzateev, N.A Shekhunova, One generalization of Goppa codes , Proceedings of ISIT-97, p.299, Ulm, Germany, 1997, p.299

Onpenesnenue 4. MHOXXECTBO HyMEPaTOPOB MO3UIIHN L onpenenseTcss Kak MHOXKECTBO PAllMOHABHBIX (DYHKIHH :
[ = {f’l(x) fr2(x) f’n(x)}
i) 7 20077 () )
rae f';(x ) — bopmansHas npousBoaHas 3HameHaress fj (x) u

fl(x) = xli + Cli—l,ixli_1 + - C1,iX + Co,i » Cj,iEGF(zm)a Co,i » Cj,iEGF(zm)9 (fi(X),f}(X)):l, (fi(x)aG(X)):LViaja l;é.]a deg G(X):t

Onpenesienue S. JIBonuHbIN BEKTOP a=(a,a,...a,) ABISAETCS KOAOBBIM cJIoBOM 00001menHoro (L,G)-koxa Torna u ToJapko
TOTJIa, KOT/Ia BBITIOJIHAETCS CIASAYIOIIEe CPAaBHEHHE

n frilx) _
i=1 UG o = 0 mod G(x) (3)

YrBep:kaenne 2. CenapaOenbHblid TBOMYHBIN KO [ OBl UMEET U30BITOYHOCTD 7 U MUHUMAJIBHOE PACCTOSIHUE d,

onpcaCIsICMbIC CIICAYIOIMNMHU HCPABCHCTBAMU

2t+1
rstm, dg= ——, [=max]
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[fpoBepoYHan 1 NopoxaatoLan maTpuua Koaa

I. x
;l(;)) = Si(x) = bi,t—lxt_l + bi,t—zxt_z N = bi,lxl + bi,O mod G(x), G(.’X’) € Fzm[x]’deg G(x) p— t’bi,]_ = GF(zm)
[
bl,t—l b2,t—1 bn,t—l
H= & &~ b L s ¥ Im (D),
bio bzo ' bppo

rie I,m(i) — 4KCIIO HEMPUBOIUMBIX MHOTOUJICHOB CTeNeHU 1 ¢ Koaddummentamu uz GF(2™m)

H=I[r Al .rsmt G=I[AT Il ,kzn-mt

[rxn] [kxn]
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Ipumep obobLweHHoro (L,G)- Koaa

212_26

[Iycte m=6 , GF2% u [=2. Torma [I,6(1) =64, [,6(2) =
n=2016+64=2080.
G(x) € Fye|lx], degG(x) = 60,

2 >

Torma d>61 u unciao naPopmMaroHHBIX CUMBOJIOB k>2080 - 60-6=1720.
Knaccuueckuil ko ['onmel ¢ Takou ke AITUHON MOTpeOyeT UCHOIb30BaHUS
B KaueCTBE HYMEpaTOpOB Mo3uIuii Bce 3meMeHThI moast GF(211) ¢
yIJIMHEHWEM Ha 32 MO3ULMH WM MOXKHO MCIOIb30BaTh YKOPOYEHHBINA KO/
¢ aymeparopamu u3 GF(21%).
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AHann3 6e3o0nacHoOCTH

O6o6uweHHble (L,G) — Koapbl
deg fi(x) <2, fi(x) € F,7|x]
t=29 r=406 k=7850 n=8256 security= 128  size PK= 398387 byte

t=56 r=784 k=7472 n=8256 security= 193 size PK= 732256 byte
t=97 r=1358 k=6898 n=8256 security= 256 size PK=1170935 byte

Knaccuyeckune Koabl fonnsbl
deg fi(x) =1, fi(x) € Fjs[x]
t=28 r=364 k=7828 n=8192 security= 127  size PK= 356174 byte

t=53 r=689 k=7503 n=8192 security= 192  size PK= 646195 byte
t=90 r=1170 k=7022 n=8192 security= 256  size PK= 1026967 byte
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Bonpochol

?9?
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KOHTaKTHasaA nHpopmauma

DNEeKTPOHHaA noyra:
bsv@aanet.ru

TenedoH:

+7 904 517-09-51

Caunt:

WWW. guap.ru
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