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1
11
P ,P={1,2,...n}. ieP
, t
12 (t,n)
Pedersen s [5] . N RSA
,L=n,g h N , N ' SelO,M]NZ,
Reg[0,N*M]nZ. M=N.
(1) dealer t f(x),d(x):
f(x)=L’S+ax+a,x’ +..+ax,d(x) = 'R+bx+hb,x* +..+bx,
a, € {0,L,2L,..,’NM} , b, €, {0,L,2L,..., L’N*M}, E, =g°h"mod N, E,=g*h™ mod N,k =1,2,...t,
(S, R)=(f(i),d(i)) i,i=12,...,n.
) [ :
S 0,tn'L°’NM + LM ] LZ , R €0,tn'L’N>M + 2 N>M ] LZ,
? ) ¢ "
g5h® =E," [, E. modN,
s dealer = Complaint.dealer s (S,R),
3) dealer t  Complaint , dealer
INT —(t,n) —US—-VSS stepl
INtVSS(S, R)[g, h] = (S, R)(Ey»-.., B,
(S,R)
VS =E" T, E mod N,
(1) [ (S,R);
) | c{l.2,..n}, |l =t+1, Viel,(S.R) ) ,
SHDIN | NS MR e
iel jel,j=#i er|‘k¢j (] _ k)
2
(3] ,
K , K
K ALA.... A ,
INtVSS(A , R)[g, h] = (A, RO)(EAS,...EA®) .k =12,.., K,
[3].
2.1 n>(K+1)t+1
K INT —(t,n) ~US—-VSS ,
IDMI-1: i t , INT = (t,n) —US-VSS
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INtVSS(A;, RDLG. h] = (U, RD(VA; ), EU ... EUY),
IntVSS(A, , R")Ig. hl e(ui?,R,?)((v ) BVl EUD),
INCVSS(A,, R™)IVA, ).l = (U] ), R EWS,.... EW,),
IntvSS(A,, R)[g. h e(ui,-,R,- (VA ), EUS..... EU),
IntvSS(A,, RE)(EWE™), hl - (U ), RE)(EW,.., W),
k_35 3K7
IntvSS([ T, A RTTE, Ac + 2 RETT . A + RITg.l - (CL R, )({ § )Gy, EC,).
IDM1-2: j i ,
1 1 2 il
g”'h% =VA," T EU)" modN,
2 2 2 il
g""h™ =vA," T, EU?" modN,
2 a2 2 |
VA" = EW2 T EW;?’ mod N,
2 il
g”'h¥ =vA " EUl modN,
k-1UH R kL k'
EWe hY = WS [T EW mod N,
k=3..,K,
g% h% = EwK" IT.EC " mod N
; [ j . t+1 ,
j i . i t+1

, nx(K+Dt+1 t , 1] = Kt +1.
IDM1-3: j

S = Z.el il 'J’Rizzﬂfthj’

iel

ES =[] EC,* mod N, =0,...t, EC, = EW.

iel

2.2 n22t+1
[3] 2DMP, INT —(t,n) —-US-VSS PedersenVSS
12DMP.
I12DMP-1: i t . INT —(t,n)—US-VSS

IntVSS(A, R*)[g, h] > (A}, RD(VA ). EA, ... EA)),
INtVSS(A, R*)[(VB ), hl - (A, ), R JEAB, ..., EAB,),
INtVSS(A -B,,R® - A +R®)[g,h] - (C;, R))(EAB, ), EC, ..., EC,).
I2DMP-2: i i , :
g"h¥ =VA T EA modN,
vB h™ = EAB, "], EAB," modN,
g“h¥ —EnB, [ EC," modN.

, i i Complaint, DQ(disqualified protocol), [3].
I2DMP-3: | , 1] =2t+1. j
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1415

C, => _ A4,C

iel 701

R =>4,R,

iel

EC, =[] EC,*' modN,I =0.,...,t, EC,, = EAB,.

iel

n>3t+1, DQ o Bt+l>nz2t+l, I <2t+1,
1] =2t+1 . [6]
I2DMP, nx2t+l K IDM2.

IDM2-1: A=A,B=A, I2DMP.
IDM2-2: A= L*AB ,B=A,, I2DMP.

IDM2-3: ., K=2 IDM2-2.
3
1.  ye[LN], f(x)=LS+ax+ax +..+ax ,dXx =LR+bx+bx +..+bx', S €[0,N],
Re[0,N’], a, g {0,L,2L,...,L’N?} , b, €5 {0,L,2L,....,’N®} ,k=12,..t . A t ,
vSe[0,N], 1-(4t+2)/N f)=LS+ax+a,x +..+3x  d(X) =b+bx+

b,x* +...+bx' d eq {0,L2L,..,'N?} | b, e {0,L2L,..,’N*} , k=12,...,t, b =L>()8+R-)5) ,
Vied fi)=fa),di)=d@) ., A)+dx) = )+d(x).

[6] 2 .
2( ). IDM1, iep (S.R)
(ES,, ES,..... ES) gSh® =ES,“ [T ES' modN |, QcP,|q>t+1,
K
Hk:]pY ’ K
K
INT —(t,n) —US-VSS , I A = Z,-EQ 2,0C; -
K K K "
LZKszl A= Zisl A Hk:l Air S = Zisl 4, Cis Hk:l A= (zieQ/linSi)/ LA
3( ). AcP, |4|<t. View, 4 IDM1 . View,” 4
(A.R).k=1...K IDM1 , g%hR = g*h¥* modN, View, View,
: 1 , [3] 3 SIM, IDM1
4( ). AcP . st =KD+, ieP\A
IDM1 (S.R) (ES,,ES....ES).
: A , n>(K+Dt+1 t ,
1]z Kt+1. ieP\4 IDM1 : A =0,
log, EW{ . A , A;=0 /N, RSA N
1024bits, .
K )+
IDM2 131, [T A= g AieSp/ LD
4
(3] , .
n>(K+1t+1 , , . (3] , n>2t+1

s

n>2t+1. R
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Abstract: Distributed multiplication computation is an important part of secure multi-party computation and a
basic protocol of threshold cryptography. Based on the verifiable secret sharing techniques, two robust distributed
multiple multiplication schemes over integer are presented. One of them, the parallelizable non-interactive scheme
is more efficient, and remains the property of non-interaction. The other can achieve the optimal resilience.
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