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Abstract .

block of secure multiparty computation protocols. Secure vector dominance statistic problem is a problem generalized for the

The millionaires” problem is an important problem in secure multiparty computation and a basic building

millionaires” problem , which can be used to get the number of y; > x; without leaking further information. In this paper, we
first propose an encoding scheme to encode private numbers; then based the new encoding scheme and homomorphic en-
cryption scheme,we design a protocol for millionaires” problem and prove that the protocol is secure in the semi-honest mod-
el using the simulation paradigm. Then, we utilize this scheme to propose a solution to secure vector dominance statistic

problem. The performance analysis indicates that our protocol is simpler and more efficient than the others. Finally, we use

the scheme to solve the integer division problem and privately determine the relation between point and lines.
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(3) Bob MefE—ABEMLEL r, , RIGLHE y TEIES U
T HESI AL AR R
E(v) =r,E(a,)mod N°
¥ E(v) B4 Alice.
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IHRFEHBHORD & X PIITE x e 2,2,
oz, b =U AR Y PRITER y, € 2,2, ,2,1 =U,H
Mz <z <oz, X PHITE« TES UTH
Sk AL, Y PRITR y, M TES Ui L A R
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LEATL view? (X,¥) = | A, E(A) E(V), V.
S (X,V) ={AE(A) ,ECV') V. AR V=V NE

(V) yy=E(V) . BT
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+8mn +4n
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AEE A 3 4 3
AIH=TT J A J

IR M 2 ot s Pk ), BA) e
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MIBEHLEL R A0, o BEHLEL R il i A, FOTER 111
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g, A Xt A, ot R 0 FEAT I, X A,
B—AI0FE 1 AR REHLE R AR, b BEALEL R
A, HICE 0 15 ORI X431, I Alice $4
TP 2 P4 BT B S B 2 11
EBEFFE R (mn + 1) logN + n B IZ T
5 mMEMRBSITE&EE A

AT BT 2 4 5 1) o G 88 1T BIh A ok
e o3 S [ SR g1 5 T8 6 3R 2 [ A
5.1 ERiEE

FEBR IR 35« y JEAT RPN EER, Hod y 0.
WIRAEAE— B r (1155550 x = ry 0L, AR v 3R BR
o, G00E vl IRy Ml x R B E AR y A RER
B x,1CAF v Ax. Alice 528 x ,Bob HH# % y, H x,y=1.
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EEPIESSY

FRE A AR LA B, AT B 3R BUHR nT LR o BB
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X = pyps e pl Ly = pips ek

Hrp, Fon8 i DR p, =2,p, =3,-,2[p] = 1p,,
Pastapa b I o,y FLp I FG3E [0 5 X = (ey ey ,00n e, ) FlI
WY = (f fs, o of,)- 47 y Lo WX BE—XE (f ye,) ERA S,
<e,(i=1,2,,n). PIUILIRETTHEE y 2B N «
4 R B R AT A 249 380 315 1) AL A v Il R ) P
W2 fi<e,(i=1,2,-,n) EH V. 25 V=0, WX}
— X (five) HBA fi<e Bl ylos 5 V0, 0] y K.

5.1.1 thitgit

W3 APy HE R ) R L

ZEMAR 42 A1) i AR A USSR 1121
#WN  Alice Bob WHLER ~,y, £ (p] = p1.0ss
"',p"}-
Wl 2EE oyl

(1) Alice FI IR » FIEG [p ] M3 M & X = (e, ,
ey, wre,) ,Bob FI A y MIEES [p & m & Y = (f,,
S

(2) Alice 1 Bob i 1PN 2, 3155 f, <e (i =1,2,
con) RECH VAV =0, WX EE— X (f e, BB f, <
e, Bl yla; o V0,0 y < Xx.

TEMMN 3 iR 25 % (mn + 1) logN + n R
L, Alice Fil Bob Z W75 Z3H47 3 # i (5. MM 3 %4
PEARIS T2 42 W5 5 1) AR A Ge it DR s i) 22 Ak, 1
UERAE B 3 BT T T AR G b W DM 3 12 bk, A
SCAE X B Mg HIE B 3o .

5.2 REEE&XRAERH

REHTHL R RHAE RS R Alice 1) 518 P

(%9,7,),Bob B n L HL, HELH N Lrax + by +c,
=0,(1<i<n). Alice il Bob HIWr &5 P(x,,y,) 5 n % H
LM RFR M PAEITA B BT 7. RO A
RO G P A ZR L, ff5 B %R E A& T2
FEHIE R A S . W P o2 S S 2 il
B Q h, BN Z NI e M Z NI et R £ 08
53 BRI Q)L Q,- # P AE Q FITA KR
J5 A8 Q, HATE I EJ. W P RESTEZHIE Q b,
fif DRAZ ) L ) B AR S A T HR R R HAE
[ia] 7.

WORAE PEEHL L M EJ5 W ax, + by, +¢,>0;
WARA PTEHLK L T T8 EL B, ax, + by, +¢
<O. ARSCRK A P MEL T L R E a,, b, 5350 F 1n)
N, B (x,5,) 5 (a;,b,). Alice 1 Bob i ] [ A 1
PMY[20], Alice 183 u, =ax, + by, +r,, Hpr, ZRE
Bob HIIEBEHLEL Alice ¥itml & X = (u, ,u,,,u,),
Bob il Y = (¢, +1,,c, +7,,,c, +7,). £7/ P 1E
B L 1y BT W EE—XF (u, e, +1,) B w, >+,
(i=1,2,,n) ;&M PEAZL L T AL N
Yt —XF (u, e, +r,) HE u,<c, +r,(i=1,2,-++,n).
AR BT A 0GR H A () R AT A YA 24 31 3153 )
ACHGETT R PR 2 TR w, > ¢+ BECH V.
V= WX (uy e +r,) SR w, > e+, (i =1,
2,,n) M PTEHZ L, W L5345 V =0, W XF B — %t
(u,,c, +r,) FAB u,<c, +r,(i=1,2,--,n) , 5 PEHZ
L P EL L.

5.2.1 gt
i 4 S5 EL KR HAE R
BN Alice TR P(x,,5,) ,Bob B HL I N

Li:ax+by+c,=0,(1<i<n).
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(1) Alice F1 Bob i J [n] & N B PR, Alice 75 3|
w; = ax, + by, +r,, H r, J& HA Bob HIE i FEPLEL.

(2) Alice i [ X = (u, ,u,,-+,u,) , Bob f4 i [a]
HY=(c, +r ,c,+r,,,c, +1,).

(3) Alice Fl Bob ¥ ML 2, 755 u, > ¢, + 1, H9%L
H V.2 V=n, W3E—3F(u,,c, +r,) E&H u, >c, +r,(i
=12, ,n) A PTEEZ L 1 EJ7 45V =0, X4
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HL L N8 HL L.
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6 it
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DUHGETT PRS00 FH 21 B8 BRI BRI S 58 T AR
FFVE DL AL T AR FAT DR 2R AR T T 1)
RG] L

S 30k
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