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Abstract: In recent years, secure multiparty computation (SMC) is one of research focuses in the field of information security, and a key
technology of privacy protecting for distributed users in their jointly evaluating. Researchers have proposed many schemes for SMC
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problem, however, there are many other secure multi-computation problems needed to be investigated. This study involves private
relationship test on number axis, which covers three subproblems: (1) secure test on the relationship between a confidential number and a
private interval; (2) multi-dimensional secure test on the relationship between multi-number and multi-interval; (3) secure test on the
relationship between two confidential intervals. Private relationship test on number axis has an extensive application in the field of privacy
protection, and it can be employed as a basic block to construct other SMC protocols. Based on a variant encryption scheme of Paillier’s
homomorphic encryption (in which, who encrypts message who evaluates the base), three protocols for private relationship test on number
axis are designed. They are secure test on the relationship between a confidential number and a private interval, multi- dimension secure
test on the relationship between multi-number and multi-interval, and secure test on the relationship between two confidential intervals.
And their security is analyzed using simulation framework (idea/real) in the standard model. The idea of private ratio calculation in these
three protocols can be directly used to solve the millionaire problem within the range of rational numbers. More widely, these three
protocols can be employed as a basic block to solve the following SMC problems: private test on relationship between a point and an
annulus, private test on relationship between a point and a convex polygon, and private proximity test.

Key words: private relationship test; privacy protection; multiparty secure computation; distributed and collaborative computation
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Tt PR T LB L Alice 5 Bob 213 B LR V545 R (8 T 508 A& T) A 213 30 77 1 H A KU (a,ar,b).

. Bob FAF {5 RMAE WM AT J5 A2 22 4 11

FESR NG TS R RIAE Alice 248 T BH# T T 5 — MBS S BELEMST AT 1L FE. 4R A5
PABS SRR BB dee ot (0 Bos 2 R 22 TR 1] 9 IR RCF S/ 3k A5 BIEAZ T Alice 15 52 FR AT r i
o R P2 WURR B AT HRAT 56 52 5 WA i i Bob FLAAKSE b E’](fﬁﬁ:% B Bob A LA 2 4 1.

Fit — N EBIR TS T T RILE Alice 2T T HIMIETE R Re 8 7 2 102 [A] 3 AL L7 34T 1
FERIBERL 8 S/ AN b B TARYE Alice XM R 144 aL,aR(g’ﬁi’ﬁJ’\éﬁlﬁ/fiE’Jﬁﬁ%&)%ﬂﬁ%ﬂ T
I Bob Kl b (P45 B al,ap, « Bob BEHLILFE I PIASAE KIBEHLEL v, 1, € Z, LK Bob (¥ BL{E o 1V i1 A
70 278 (ba,by) (ged(by,by)=1).AF ik Sy ety 2 12X I ) R B T AL 28 S/ 7= AR AL I

(G, =@+n)*r’ mod n?,C, =(1+n)*r) mod n?(c,.cy).(c),.Ch,)),

{lX\lﬁmFM%&:

Hrp,
Clag, e, = ((Cy)™ ™2 mod n?)x (L+k, k;n)ry mod n®
Clat 10k :((cbz)kai'ail mod n?)x (L+ k, k,mr. mod n
Cla, myei, =(Cy) %% mod n?)x (1+ k,, k2 mr mod n
Clag e, = ((C,) ™™ mod n®)x A+ k, ki, nry, mod n’
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((ci,,cr ) (cl, .k, )) € {((C(’a'L2 D)y C('a'Ll-hz)Jfkf;1 ) (C(’agaz by)+kg, lC(’agel By) ki )i
((Clar, )+, Claty 1)k ) Claty ), » Cay )4k, s
((Ca )k, + Cotaty o)z, ) (Cta, 1+, + Coagy 1k, )
((Clagy )3, + Claty my i, ) (Cla, 1555+ Cla, 1)y N
1M Alice 72 BT 1 SEBR AT = A 1A L
(G, =@+n)*r mod n?,C, =(1+n)*r mod n?(c,,cq).(Cy, C,)):
L,

M

Ky 8y ’ n
(i, iy, = ((Cy)™ ™ mod n?) x L+, ki, n)r; mod n?

Koy - 2 2
(ay )k, =((C,,)™ ™ mod n%)x (L+k, ki n)r,, mod n

(o W) =((C,) ™ mod n?)x (L+k, k,mr. mod n?

d 8y

C
C
C
C

(o 510k, = ((C5,) ™ mod n%)x (14K, ki, nry, mod n’

a, Nay
((cy.cq)(c, Cr,)) € {((C(aL2 By)+kgy 'C(aLl-b2)+ké1 ): (C(aRz by)+kg, 'C(apl-bz)+kéz N

((C(aRz-bl)*fkéz ’C(arel-bz)*fkéz ), (C(aLz btk T (ay ) kg ),

C
((C(al_l-bz)+kél ’C(aLz by )+ ) (C(aRl-b2)+k€;2 ’C(aRz by)+kg, ),
((C(aR1 by)+kg ’C(aR2 by)+ki, ) (C(aLl.b2)+k,;,1 1C(aL2 by)+kgy ),
((C(aR2 by)+ki, vC(aR1 by) +ks, ) (C(aLz by) vk 'C(a,_l by ) +ky ),
((C(aL2 by)+ky ’C(aLl-b2)+ka’\1 ) (C(aRZ by)+kg, ’C(aRl-b2)+ka"2 ),
((C(aR1 by) +kg vC(aR2 by)+ki, ) (C(aLl-b2)+k,;,1 'C(a,_z by)+kgy ),
((C(aLl.t>2)+ka'1 ’C(a,_z by )+ ) (C(aRl-b2)+ka"2 ’C(aRz )+, N}
Alice T8 {EREAL B G A SE B B SR BB AT 9% Bob(al S ) (K JE A2 28 E s I (1985 3¢, —Jr i (A

7 ZEEMVE A IR B S T SO AT X 43 1)L IR T 5

BB (Cp =(@+n)*r! mod n?,C; = (1+n)* 1) mod n®,(c;, ¢ ). (cl, G ) 5 BLSE ML (C, = (L+n)*r)
mod n?,C, = (L+n)%=r mod n?,(c,,Cy, ). (Cy, ,Ca, )) AT BEA T X 3 AL 58, S/ 9 A2 2 425 S Rk (La).

1. Alice FA {5 RAE WM IAT J 42 22 42 .

RIS B N I Bob 3245 T Mo & (M5 B 1 M i — AMBILA S Bl (AT IR WAR L
PUAE SRV AE I S 8 ) doe o (1 Mok 2 an R 22 U i) o (8T S, SRAS 1045 BT A 2 T Bob 78 352 B4 AT
EZW%",WWKWWM SEINJE WA I K Alice X TH R 5t aap(a,ag A B Kl E BT Alice R4 5 B2

e BT S, 44 Bob,Jf HAE Bob AN 5 (55U, GBS 76 2 ST [a] Py BEAUL M7 AT 10 A T 7 2R
TEAZMEE Z AR, 2 B ) A 8T Sy 3RAF 45 ST A 2 T Bob 7552 B AT Hr i v (140 ) 9 25, 00 Allice FA
HEBXIEKF. L5 aap) it %41

T e —NE Bob SZECT M N e 8 75 2 102U 8] N S P0 L 7 2S PAT I AR LR 2 S
LN by T AR 4 Bob HfE b(b A2 43 0% 31 S A s AT BE0) B AL £ R T2 3R EL Alice X 1) R 15t a,ar
() — A3 BOB 3 ¥ S8l A7 FEAL b' s Bob BEKLIEREM BN BENLEL v, 1, € Z, LUK Alice XTAJf R 15t
aL, ag AN EERA R KR (a,,a,,). (ag .35, )(@cd(ay, .8, ) =1.gcd(ag 8 ) =1) AEATETEM . B ) BT,
B S PRIl (Cy,Cyy (el 1R ) (e, oG ), FEth,

o Cy.Cy /2 S;% R Bob I AP F i 5E1: Cyy = L+ n) iy mod n?,C,, = (L+n)*%r; mod n’;
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o WL (ccp) it Alice 28t N ik Ty MR
(1) BB Cy,Cyy FUT IS
Cea, ok, = (C)™ ™2 mod n*)x (L+k, k,n)ry mod n?,
c@qwﬁﬁlz«c%)%ﬂu mod n?)x (L+k, k; n)r; mod n?,
Clag, vk, = ((C)™ ™ mod n®)x 1+ k, k;,n)r;) mod n?,
Clag 5111, = (Cy)™ ™ mod n°) x (L+k,, ki, s, mod n’;
(2) BEHLEE—A:
((cl,,cr ) (Cl, 1 Ck,)) 6{((C(aL2 B+ 1C(aL1-bé)+ké1 ) (C(aR2 07+, 'C(aRl-bé)+kéz )i
(Cray 51405+ Cra, 11k )+ (Cag 05k, + Cragy 15, )
((C(aRz«bl’)Jrkéz 1 (ag, b)+k, ) (C(aLz i)+, 1 (ay, b3)+kly ),

((Cag, i)k, 1 Crany 1)k, ) Caa )45+ Coa, 3y, s

(3 C
((C(aRl b3)+kg, vC(aR2 bi)+ki, ): (C(aLl-hé)+ké1 'C(aL2 b)+ky )]
© C
((C(al_2 -bl’)+ké1 ’C(aLl-bé)+k‘,;1 )r (C(aRZ -bl')-wk‘,’,2 ’C(aRl-bé)+k‘,;2 ))r
((C(aRl b3)+kg, vC(aR2 bi)+ki, ): (C(alehé)+ké1 'C(aL2 b)+ky )]
((C(al_l-bz')Jrka’1 ’C(aL2 bi)+kgy )r (C(aRl‘bé)Jrka’,2 ’C(aR2 bi)+ka, ))}
i Alice 75 PMSIT 1 SEBRHAT H AL K SE B ML A (C,, Gy, (€ 4G ) (G, )) JEH, C, Gy, 22 Bob AT
O AP 5 C, = (@+n)™ ) mod n?,C, =(+n)>r,) mod n® 13, % L (c,.Cq) 7 Alice £ F iy
HEJ3E .
(1) W#3XC,,C,, FIMITr S EM R AT 2:
Clay, myei, = ((Cy)™ ™2 mod n?)x (L+k, kg n)ry mod n?,
Clay b1k :((Cbz)k’“‘l‘aLl mod n?)x (1+k, k; n)r;, mod n?,
Clag, my1ig, = ((Cy)™ ™ mod 0) x (L+k, ki, n)r;, mod n?,

C =((C,)"™ ™ mod n?)x (L+k, ki n)rl mod n?;

(ar, b2) ke
(2) BEHLERE—:

((c,.cr ) (C,.Ck,)) € {((C(aL2 y)ky ! C(aL1~b2)+k;1 % (C(aRz by) ks, ’C(aRl by) K3, )}

((C(al_l-bz)+kél rC(aL2 by)+gy ) (C(aRl.bz)+k;2 rC(aRz )k, )k

((C(aRzlbmkg,z 1 (ag, by) ks, ) (C(aL2 y)rkgy 1 (@ by )+ky )k

(ay bp)+kyy )

(Clag, ks, 1 Cramy 1), ) Cray iy o

C C
((C(aR1 -b2)+k;2 ’C(aRZ «q)+k52 )l (C(a,_l«bz)Jrkél 'C(a\L2 »b1)+ké1 ))r
C C
((C(aL2 ~b1)+ka’1 'C(aL1~b2)+k;1 )' (C(aR2 'bl)*’kéz YC(aR1~b2)+k;2 ))’
((C(aR1 -b2)+kéz ’C(aRZ ‘b1)+kéz )l (C(a,_l«bz)Jrkél 'C(a\,_2 »b1)+ké1 ))r
((C(aLl-bz)Jrké1 ’C(aLz by )+kgy )r (C(aR1~b2)+k‘,;2 ’C(aR2 by )+ka, ))}

T S (3 Bob)k A (), ¢ ) 5 (¢ .0 ) ML IE 55, e 2 L BER Bl 4 ANTTRECE P AT R
S 3 AT 0K R AL T T ASTT R IB 7 RV ST th LT @, @, g, B, BT SP% AL %%
7 X KA (1b).

Zi b AR SR TR AR B A B R T A L R SO A BRI ) Y SO 22 42 1. O
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22 i EASEEE RN RS XERE X RN E %R A 245

R DX i) R 5 R I B ST AR Ay B At S e, P R 0 R LA S 20 5 i e e T4 ) R £
WM 73 B A 0 0 DR B 6 2R 00 B SCSE AT DS B T 37 5 vl il o a5 IXC T [by be] O % 5 R
SE WP B VR i P(x,y) 5 BT X + y? << b DR 5 R i) 8 18 3(a) s, i BT T e nt P(x,y) 53R
b? < X%+ y? < b PR OC RN vl B 18 3(b) I, 38 w] LU T vk i P(x,y)15 T8 BRGT 5 X 300G 22 005 1 il

K 3(c)Fiaw.

(@) (b) (©
Fig.3 Relationship between a rational number and a rational interval

B3 x5 K&
3 HHim 5XI(EXRRENE G

AT K U5 DT O AR DR 1) R e B 22 A a5 DX TR DR O 28 I S il L. 22 4 5 DX i) R 25 5% R 0 S i)
FLARSIE AN K — S, BUE Alice A1 Bob 52 AN S L5 3 AT 20 BN O3 17 i A=([agr,a12] [821,822] - [@na,
2no]) 1 B=(by,by, .. bn), Herft 2y 1 @ 40 BIZE R H i AN ) [aig, ] 1+ 1 5 @i, i, by 43 BB 2 i) S Bk 45 28
#,a1<ai,,i=1,2,...,n.Alice 15 Bob P[] 58 i il i B 5 1] 5 A OC F A ORI 8 AR 5, =3 Wb ) 56 ek SRl
X TAERER 1=1,2, ... n,a <bj<a, & 17 # L, A5 U [R] v S AN 2t 5 X7 1 PR3 S N B 4 P s,

2\ hsag?

by <a, 2
b, < a,?

Fig.4 Relationship of multi-dimensional rational point and multi-dimensional rational interval
4 YRS RER R
3.1 R EXEMREXFRNENILIL
Pt A :Alice (R A A= ([ay,ap,].[8y, 8], [a4,a,]) F1 Bob (AL )i B = (by,b,,....b,) S,
[y, @ip] s — AN O A B R SE X TR @i 5 @i G0 A& BRI TR R RS0 b U7 BEEI=1,2,. 0
B SLIR 4 8 B O = (0,,0,,..,0,) , He1,0,=0 %5k by [ai,a],0=1 # 5 bie[ai,ai].
#EA B B Bob 1247 85 1 A i S EAL 1R AT (Kpuo, Keri), 26 Y, Kpup=1+0,Kpi=A; Alice 1 Bob 73 51K A AT
a i an, (0) Fr HEHON (8,,8,) 5 (B85 ), (B, ,)) (78044 A3k 2 MO 1 76 3 2
a, ay,

a'—i —Vi‘vaR.

a, " a

b :%,gcd(éh 8,) = 0cd(8, &, ) = gcd(B,5) =1.

FAT U S BEX T i=1,2,...,,Alice 55 Bob i 11 R 5 U )18 5.
Step 1:Bob FI i 19 LIk A 81T 555005 (b, ) o B 5 3
C; =(L+ n)ir" mod n’ (72)
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C; =@+ n)® o mod n’® (7b)
FRREE O (G, Cy ) AIE 4T Alice.
Step 21051 (C; ,C, ) i Alice $i 1 T 7 sR4AAT.
@ BibLEHE 6 M L logn-1 1% K,k ki ki ko ko R4 A r o n e Z0 SEFRIA ) & s 44 8
4R 75 A S SO (Ca iy, Crang ek, )1 (Cagy i, » oy 1ok, )

Clay, t)oky =((C,)™™ mod n?)x (L1+k, k., n)r} mod n (8)
Clay, )ik, = ((Cbz)kal-au mod n®)x (L+k, k; n)r; mod n® (8b)
Clag, b)+ks, =((Cy)™ ™ mod n?)x (L+k, ki n)rl mod n’ (%)
Can b)+k, =((C,)"™ ™ mod n?)x (1+k, ki n)r! mod n? (9b)

@ BEHLERE N8 IO
((CL1 1Cr, ) (CL2 1Cr, ) e {((C(aL2 by) g

((C(aR2 'bl)J’ké,lz '

O

(aug 52+ 1 (Cany )i, + Coag )41, )

O

(f:1;¢1~b2)+kf;Z )v (C(aLZ vbl)+kf;1 ’ (aL1~b2)+kE;1 ))x

C
(Cray, 1k, Ca, my+k )1 (Cag )k, 1 Crag, 1+, My

O

((C(aRl-bz)+k;2 1 (agy br) +kay ) (C(aLl.bz)nqil vC(aL2 by ) kg N

O 0O

((Cag, 5ty » Crany )+, 11 Coa, i + Coayy ety )

((Cla, 1y, 1 Crayy 1)+, ) (Coag, 1+, + Cragy 1)+, Vs

[@IQ)

C
((C(a,_l-bz)Jrkél 1 (a, by) kg ) (C(aRl by)+kg, ’C(aRz by)+kg, N}
Ri%4 Bob.
Step 3 H (¢, Cq ), (€, 1 Cr,) Jii,Bob 5

A A _ <
{15
HAG 45 ok %4 Alice.
TR 2. 78 SRR T ) A BRI 22 o 5 XA R 25 0 S P TR e T 2 A .
TIE B 1T 1) A BRI 22 4 w5 DX ) LR e B CSE TR 2 AN (R ERA0ES (B R S AT EA) DX IR
S A SE B — R FEAT AT, U AE S 2.2 5 P 3R R AUE W AR s R A B S Xl (B R A A
R AI) O 56 R 58 B SO V52 4 10 0T LAAE = IR s AR AR T 17 2 B0 2 10 S B0 AT B AU 22 4 s S5 X )

DR P 2 V5 22 42 . O
32 BUHRSXEREXRZNEERELENE PRI

2 U 5 5 DX () DR 0 2R I AE B RT A DA R A e, 451 2 - 4 i X R O A TN I ST DA T A ke
w5 B TR 2R (A 1 5(a) s ) B R DI i . i B = 30T 9% 2 (W T B(b) T 7= A O 5 I 1) i A A% o 5 DY 32
FEIRAR (U 5(c) Pz ) O s 5 i L, = 2 a5 X T £ 5 G A8 05 W 030 ml DA Mt e s 9 T3 T8 5C 3R (A 1
5(dl) Frr s ) 10 P 5 005 il AL S AR AE A 9 20 4 e X ) O 5 O AR DM T AL I, S0t SR e A X T i e A7 B B sl 7
HOW 30 T B W SE A5 5 LS I 3 55
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D aas

@ (b)
(© (d)

Fig.5 Multi-dimensional relation between a rational number and a rational domain
K5 mEXIERXR

4 i b e B IR E Y R 2 (X [B) X AR E (8] RE

T 1) A L5010 R 8 DX ) G 28 M0 R i, S8 At A P 0 5 7 S (LT SO AT BB IX TR AR AS 55 45, O HL P
[l V5505 1 AN 2 Mk 2 U7 BRI RA A 17 6L ag,ag,bibr BASAHAZ XTI A7 3 % [ X8 FR 006 — i L AR 3R 21 R

Alice F1 Bob J& 734 sUFREE T R P AN SR A AT 20 S0 — AN (TR 524 23 0% 2 i S Bl 2R ) DX 1)
doms=[a,ar] Al domg=[by,bg], — 7 i ik Fp 11 O 5 I 5 P AN X T0) £ 5% A% S R AR AT, — 3 B[R] o 550 58 e AN 2 itk
M7 HIFAE 15 B aL,ap,by,br BLE a5 bg,ag 5 ap,ag,bu,br KN KER.
41 i EE AR X E X RN E DL

6 F7s.

a. by ar bg b. aLbr  ar
(1) 2

aL ar b br b br a @r
(3) 4

Fig.6 Relationship between two rational intervals
Bl 6 A3 IR K &

1. AR

4\ T4 5 elogn, Alice 19 L T 9 A EREIN)IX 1) domy=[aa].Bob (- F 5 475 4L 11)
X [i] domg=[by,bg];

. |1 domg ndom, =@

iﬂuﬁ.@—{o, dom, ~dom, =&

e T :1Biob 12 A7 77 S E00 B 17 R L, A A LIRS (Ko Kpr) JE 11 Koy =10, K= :Alice il Bob 73
U 4 L9 ] dom,=Tay ae],doms=[by be 135 5 2R HOMOR 8 (2,3, ) (3 2, ) 5 (5, by, (g by, ) (-
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a'L a’R bL bR
a =—tnaz=—-Aged(a,,a,)=9cd(@y az,)=1b =—Ab; =—-Agcd(b,,b,,)=gcd(bg ,bp,)=1.
a'—z Ry b'—z sz
Step 1:Bob A A M AP A SHEOE (b by, ), (bs,  bg, ) BHE:

Cy, =1+ n)™ r,, mod n’ (11a)
C,, =+ n)™ f, mod n* (11b)
Cp, =@+ n)™ Iy, Mod n? (12a)
Cp, =+ n)* fy, Mod n? (12b)

I (Co, :Co,,) Fn (Co,, Cor,) Kik4s Alice;
Step 2:Alice %1 (C,, ,C, ) F1(C,, ,C,, ) Ji &M F I R LAE.
@ *FFaE— /1\a.e{aL,aR} le{L, R}&ﬁmlﬁﬁe/%f—ﬂﬁkﬁﬁtmgn LIMBERLE K, K, ke KKK

T4 ANBEE G L n T, € Zy HF R SCHR [22] 42 A0 1R 2 s 07 S 3H 55 20 AR (Cy, iy,
C(a|1-bLz)+kéll)7( (@1, bR, )+ fC(a.l-sz)+k;|2) :

oy ek, = (G )™ ™2 mod n°)x (1+k, k; nry mod n’ (13a)

Clay bk, = ((CbLz)kf"i'aLl mod n*)x (1+k, ki mr. mod n* (13b)

o (4 )22 mod n?)x (1+k, ki mr’ mod n? (14a)

Clay ey, = (Cy )2 ™ mod n?)x (L+k, ki mr;, mod n’ (14b)

@ R (Ca, iy yei, rC<a.1-bL2>+ka.1) T (Ca, sty )+ » Coan ey 1oy, ) 17 T ALY ST B — B B ALIC 32 1) 1 B
AU H, SR U TR P SORT S o ) AL 282 48, 4 3% SO0 P 970 (G, )0 (€, 0, ) S B BEWLIE 38—
(e, Cr, ) (CLy, 1 Cr,)) E{((C(a,z b )kl lC(all«bL2)+k;,|1 ); (C(a.2 by )k 'C(a.l-sz )+kay ),
((Crar, 13, Crany ey o83, ) Coay )50, Cra iy i, e
(Coay 50 Cotary ), ) Cray v, Ci, oy, Vs
'Caay, 1), N

(( (ay, -br, )+k; ’C('a,2 bR1)+ka|2) ( (ay, by, )+ky

a2 a1

F 45 Bob.
Step 3:Bob Y& 3 (c,,, Cq, ) (Cy,, 1 Cr,,) JERZR: N

() L(c ) 1, X <1
[P{L(C?E.l)J'P[L(Cé.Z)DALP I e{L,R},P(X)= { L X1 (15)
. L) Ll e .
R no | 12 oy .
=R [P[L(CQH)] P[L(CQ.Z)J] KixYy Alice
) o L(ct,) L(ct,) L(c) L(ct)) o 5L L1 T Bl A
Step 4:Bob F1 Alice # #5 7t 41 [[P(L(CQM)J,P[L(CéLZ)D[P[L(CéRl)J,P[L(CQRZ)JDﬂWaﬁ MHUE AL
5 (T B TT 2 ((-1,1),(-1,1)),((-1,2),(1,-1)),((1,-1),(-1,2)),((1,-1),(1,-1)) -z — U] — %),
2. BT IE AT,
a a a, a " -1, X <1
(1) R b edomy, B aL<bL<aR,mUﬁb—L§1,b—R>1,)5)TLJ b—Lb—R 25 PR P(X) :{1 1EH G i et

L L L L X>1

0= P[aL}- P[aR]:—l;
b b
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(2) 1 bredomp, B aL<bR<aR,mUﬁZ—L<1,2—R>1,@Tu ':‘)R ZH B P(X) = { 1 X \11’EFHFE’J%

R R bR R

o= P[E‘L}- P[a"]=—1;
bg be

(@) R Dnedomn(ba<a) W1 213 51, it 2, % g P(X) = { 5 “mamu

R R

) o2 0y 11,
a:p(ﬂ P[b] (D)-(-1)=1;

4) ﬁn%(bLedomA)A(aR<bL),wJﬁE—L<1,E—R<1,Jkt - ZR 25 % P(X) =

L L L L

o= P[aLj. P(aRjzl-lzl.
b, b,
3. ok

T 3. (VISR ORI P A (T F 0 A7 AR ) DX IR R B B LT S T B 2 4 1.

9 B R AU P AS (TR S A B ) DX 5% AR P S 2 A, D A DI SIRAT 45 3R A B i
1% Alice 15 Bob Py J5 FAA {7 I A it 58 ICHRE 7™ % 42 EE S 1 550 S0 2 75 W) 22 A bt A7 320l W 38 i 1k 3k
AT ORBEFIWA (L F 01 B X1 56 5 1 ¥ L Alice 15 Bob £33 S (18 TH 51 45 R (X A 2S5 15) (H A 2%
T X 7 30t 5 5 15 AR AR SR (8 @, b br) A SCEATT IR R /N R

. Bob R fi AL 1T AT S8 50 it i 4= 1Y

FESRIA W T B BIAE Alice 25 TRGE A IOTIE T MM — AMBHLES S SR AT I 72 St 4R
PGSR IR A Iy o 0 10 Uty 27 0 SR 2 KN ) 9 PR T S BRAF K5 B IF A 2 T Alice 785K BRahAT Bl
KA P A 2, AR 300 BT 56 U 0T I8 A Bob FLARKKE by b 1Al 5E B Bob RAFT 5 B 22 4 1.

s — NEBIR IR T BIAE Alice 328 T-F Bl T« A A1 2 DI fn] B I 7 3 AN AT
REBEL A S JEAN N 5T Alice( L F 4 BEAR) X T (¥ 1 L B 5 ay,ap BEHLIL PR T € 3R Bob
HUfi b b P AT HL 4 &) ap « Bob BEHLEFEIY 4 DASEIBENEL G, 5.6 K, € Z, BhJZ Bob AT HLHON R
(¥R R AT PP 27 (by, by, ), (b . be, )(ged(by, by, ) =1.gcd(bg b ) =1) AF N RE Sy B I¥) . 2 T ) Py i1 5 T
st S BB (G, Cy ). (Cy 1 Cy ) (€1, 18k, ) (0L, G ) T e{LRY) LM,

{ L X \%fﬂram

= (G, mod n%)x (L+k, kg mrj, mod n?,

(aj, by )+kgj;

=((C,, )allaLl mod n°) x (1+ K, ki, n)ry mod n’,

C(al’l-b,_z )+kay, a1 all

= ((Cy, )™= ™2 mod n?)x (L+k, K,

ajy

=((C,, )ka'zatl mod n®)x (1+k, k. n)r., mod n?

aIZ

n)r;;, mod n?,

Cla, b))+, =

(aj; by ) +kay

(CL,l CR”) (Cle CR|2) e{((C(a,2 by )+
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Table 1 Comparative analysis of secure interval computing protocols
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