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Abstract: Mainly aims at two spatial geometric objects related position judging problem proposes a kind of new solution, using the con-
problems.

0

cept of matrix Zhi and the secure protocol for the sum of two matrices to judge two spatial geometric objects related position problem. As
for this problem, professor Luo Yonglong also designed a protocol for determining whether two sets of data are proportional correspond-
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ingly ,but this text uses the concept of matrix Zhi and the secure protocol for the sum of two matrices to design some secure protocols for
=]

determining two spatial geometric objects related position. Using these protocols to judge the problem of the flat surface and the flat sur-
face related position in the space,to judge the problem of the flat surface and straight line related position in the space and to judge the

problem of straight line and straight line related position in the space . In this paper,a new judging method is developed, it solves two

spatial geometric objects related position judging problem,will also have important function in the other secure multi~—party computation
Key words:concept of matrix Zhi; secure protocol for the sum of two matrices; secure multi—party computation
ok

T4 % 7715 ( Secure Multi ~Party Computation,

SMO) ! BB R —HEAMEEM S 5 HERP S H R
15 B WRTR T IFAT 00 A 1B TH 8 )5, %o gt ple Y 4% 34¢

BHE R SR A R, SCR (3] ERER T

— BB A s AL 00 2 T X LR B B s ML, O
FAAX AL B E M 28 R AR RS b, #TXR

BTMEaEe A EEME. BPRaEaKte VI EERIEE ) LA X G2 8] 69 AR X o B ) 5E 1R

—ERRHEEEZHTERE., BARMRANEEZ

R ERATIATHY, BT LARRIR R T Z R BRI R R I 15

&4 A TERT A S BB R TLA R, 3440

AR 85 T 42 42 14 25 ) J Lo S0 037 40 i VLA

TR T R BEL P E S UL R Z (]
JUTP BB R ELEHFHEN - EES S, v RBHFFRRRITE, KEsHEENEM—
A — 2P0 | AR T i (R TE SE PR IR
— AR BB B SRR, X T A (8] R i LT X e for

SRR R AN & 2 B I PR BRI T — SRR
[BLATXS ZARXT A B R H I IR XSl
R HE T Vi K B IAR X BRI, 18 & B2k

[l AL X 7 8 40 R () R R P 5 A s B LAy X S
Wk H3#8:2010-11-07; 48 @ A #9:2011-02-19
B,

1
EERM B E1984-) & WL RE BRI MEEER

HFE 17 R SR, X5F T BF 55 %2 42 10 25 (0] JL ) %ok S 3
MEREAEERRETE L.
AXAIR
1.1 SEEEBERE

BIFE BRI KT8 — B T



- 104 - WENHEAS KR

Breo FEHI, A —A R AR, RS T
A—HFRR.
b 8 P O T B R T AR L B
SEPE 1 B 2 ) B T A T IR TR A
Ax +By+Cz+D =0(hl)
{Azx + B,y +C,z+ D, =0(h2)

HRBUE MRS 5 5N
A,B,C, A,B,C,D,
Al:hﬁﬁjAzzhmppJ’

PP hi (1=1,2) MR EREEMRE r(AL) =
r(A2)=2,
BIFE b (i=1,2) FATHIRESMZr(Al) =1,
r(A2) =2,
PIFIE hi (0=1,2) BERIFEERZMHE r(Al) =
r(A2)=1,
EH 2 REEMEKN BT RES A
Ax+By+Cz+D, =0
{Azx +B,y+Cyz+D,=0
Ax + By + C,z + D, =0
{A4x+B4y+C4z+D4 =0’
Ax+By+Cz+D =0
Ax+B,y +C,z+D,=0
WAL R 7y A A,x +Byjy +C,z+ D, =0
i +B,y+C,z+D, =0
A R RO M T ) RE R A 5 R
A, B, C, A, B, C, D,
Al = A, B, C, A2 - A, B,C,D,
A, B, C, A, B, C, D,
A, B, C, A,B,C, D,

PHLSHNFEESLMR r( Al) =3,r( A2) =

PR AR RMR r( A1) = r(A2) =3,
PIELFITHRESMRE r( A1) =2,r( A2) =

PIHAESMARERMRE (A1) =r(A2) =2,

JEH 3 B AA
“E?)%L:{Alx+31y+clz+01=0

A,x+ B,y +C,z+D,=0

M—FMm H:A,x + B,y + C,z + D, =0,
Ax+B y+Cz+D =0
Ayx + By +C,z+D, =0 WER
Ayx + By + Ciz+ D, =0
L L R 53 50

T2 R 5 R 2R

H2 %
A, B, C, A B, C, D,
Al=|4,B,C,| A2=|4,B,C,D,
A3BS C3 ASB3CSD3

% r(Al) = r(A2) =3 B}, HER 5 FHEMER.

Y r(Al) = r( A2) =2 8}, HE&AEFm E,

Y r(Al) =2, r(A2) =3 B, H&R 5FEF1T,
1.2 FEBEHHY

2575 £ 55 48 ( Oblivious Transfer, {5 F% OT) '™
EEF Alice (NH —MHERMA m, A ELL 50%
FIRESRL Ul Bob 3R18 m, SR 1] Alice A2 Bob Al
R EEBIRE m, BEEETRE OT HZER",
SCER(10] B4 T OT," MRS, #iR  « Alice A RIS
A ml K m2, 7R Bob B LLILIRAG H
HI—AFb 4, AR Bob A 8 Alice 1 1E Hk £ 1T W —
Ao XER[11] ¥ OT,' #ES" 3 OT,' , BRI BT
Wt &% Alice H n NMREBERA m,,m,,---,m, , BHLES
HETEIRT Bob K13 n MNP RIFE N m(1 =i =
n) , [A B {RIE Bob REEFRGHAL n - 1 MR AIFH
Alice NREIRIBA XK i KEE.
1.3 —EERMNRE®/AITERY
1.3.1 Ak

B Alice 5 — P mxnEfE A ,Bob H—Tmxn
Sl B, Alice Y5 Bob FHERM B HEHEE B AT YME
HE A+ BWE, WEERE, W BRAES B K
O AREBREN FRENEAREFEE. RAENNr
Afent A ERIBT SR A + BIME'™
1.3.2 —FEEEPOGLLEBFTHEHLOATH

AR 1)

BIA:Alice H—P mxn¥pEA, Bob H—f m x
n 55l B,

Wyt - Alice 450 R, ,Bob 73EI R, ,W/E R.R, =A +
B,

1) Alice 1 Bob 42BN EH P Fl m, ik P" B
KFEEIE P" s R A G

2) Alice F= 4 m NFEYLAERE A, A, A

3)B0b FEEE m /I\%m%&? Bl"“aBm9 '{f B

3" B, A n BTG R,

4) ¥tg—Aj=1,---,m ,Alice Fl Bob 44T F i #
FHEK,

a) Alice FFAE—PMHEHEIR I < k< P;

b) Alice %% H,---H 5] Bob, i H, = A, 3489
HEFBEVUERE, B R k2 — DR BRI, RA Alice &I
i# ,Bob NEEHE HB—1 2 A



H58

B R LA RN B AR A E T - 105 -

)X ER =1, ,P,Bobit®& T, = (H +
B)R,™';

d) ARG RAEH OT, PhX  Alice AN T, = T, =
(H,+B) R, =4 +B)R,™

5) Alice HB R, = 3(A +B ) R, '=(A+B)

R,
1.3.3 Lo
1.3.3.1  Bp¥ 1 BIEBK,

iE# W5 A+B=(A+B) R,”'R,=[ (A+B) R,
R,Bp4 R,=(A+B) R,” WA R,R,=A+B B, A
ER .

1.3.3.2

uER

1) 7554 e Xt A =1, ,m, Bob 3t A,
FIMERIE 1/P JR 4 Bob SEXHHFE A MBERE /P, X
B PR R /PHEE AR,

2) £ 4 B0  RT AL EMER OT, hilL £
P Alice BHALE T,=T,,=(H+B;) R, =(A4,+B)) R,
(=l m) TR AT T, = (H+B) R, (=,
wo,myi=l,-,p H is2k). Alice HHEIHE AF T,=(A+
B) R, '(j=1,,m) ZB MK R, BRI Alice I
EmAHR, MXEHRPEHB,, B, M Rb 3 m+l
ANKREE BT LA Alice REEH & EAR M HEHE B AR X F
M/ B fER

H i 1 B—AREN

i1 BRE

2 —SEMPSELANKRENMERS

HIE Y
2.1 FES5FEECIEREHEDL
2.1.1  FMAEk

23 (8] vh P T A B K AR H RE (M v LARE R R
Alice i — ¥l h,: Aix + By + C,z+ D, =0,Bob
PH —FE by Ax + By + Coz+ D, =0 fi 1% 2
FEAR R XTI ER B O {5 BT BRI B X B AT T
XL BE R R,
2.1.2 F&EE5FEMTEEREFEHL

MU EERAE: HARAM T P E RN R
B PR S B REEBEMY T R, A58 b
RE— BB RER A 2P I THE U K A% B
FREPCEMEZ M T BB, BARE LARAMEI® I,
RIGWH RBCEREM B B T E M. &
G, ARSI E W EEMELR, B
BT

A AlicelilFHF—F@k, : Aix + By + Cz+ D,

=0 ,Bob {5 —FME h,: A,x + B,y + C,z+ D, =0

Hith : Alice il Bob fEAMEE 0 CIEEMIE T E
%A 3 H W X A E R HE DL B R R

1) Alice fEA i HI 18 B C ) R BUERERIY T B
W

A, B, C(, A, B, C, D,

Mzh 0 o]ﬂz[ }

0 0 0 0

2) Bob fEAHBIARE B C B R BUEFEMIE T HE M

T
0 0 O 0O 0 0 O

Bl:[Az B, CJ BZ:[AZ B, C, D,

3) Alice F1 Bob YpE AT BRI 1, PRl ERAT
JE . Alice %78 Ral = (Al + B1) Rbl™ 1 Ra2 = (A2+
B2) Rb27',

4)HRHE HARMEIH 1, Alice ZEA T T 1 =rank
(Al+ B1) = rank ( Ral Rbl) = rank( Ral) T2 =rank
(A2 + B2)=rank( Ra2Rb2 )=rank( Ra2), 3¥ T1 Fi
T2 3% 45 Bob,

5) Alice 1 Bob # B #R 45 5 MR BE (1 AH R ML &K @
PR EXRR, BIANR T1 = T2 = 2 {FEAHR;
WMRTI =T =1 HVPEES ;WRTL=1,T2=28F
- F17 o
2.2 BE&5FEEMIERSHEDIN
2.2.1 [FAiGiE

ZE R HR SV mE AL E X R A E R AT ARG R R

Aix + B y+Cz+D =0
Alce 45 — 1 L | e
,x+ B,y +C,z+D,=0
Bob ¥iE—FH H:A,x + B,y + C,z + D, =0, fi1f]
FEIEAR MmN HEER B O 15 B B BB S 45 A
LB RR
222 EHRB5FGAATEEL PP

P EERER HAMNAM Y ELR Y Iy
BHARBG RS B RBOEREMY ) EE, R 5
BT _ERW— R RER I E 2P B PO % K
BT RBOEREZ M M B2, BRELRY
S 1 SRR RBCEG MR BT BT A
B BE, HEMRNHEXRBSH E ALBR Y EAE
KEF, HGRIHINT

HWIA:
AliceﬂﬂﬁﬂﬁﬁzL;{Alx +B,y+Cz+D =0 ’

A,x + B,y +C,z+D,=0
Bob 145 — - H:A.x + B,y + C,z + D, =0,

Bt : Alice 1 Bob 7ERIMER A O 15 BHIHELLT fiE
T A XA E R R .

1) Alice ZEA#MI 15 B C M REERFERY T E K



- 106 - IRENBAR S KR W21
wF: wmF:
A, B, C, A, B, C, D, A, B, A, B, C, D,
Al{Az B, CZJ A2=[A2 B, C, D, A=l B G| |4 B CoD
0 0 0 0 0 0 0 0 0 0 0 0 0 0
2) Bob fEAH & I O ) R BOHE B A T S I 0 0 0 6 0 0 0
T 2) Bob 7EA i35 B O 1Y R B0E [ A0S ) 45 BE AN
0 0 0 0 0 0 O e
m:[ooo}m:oooo 0 0 0 0 0 0 0
A, B, C, A, B, C, D, Bl:OOO 3220000
3) Alice 1 Bob H [F 47 B vk Hh X 1, B AL AAT A B G 4, B, €, D,
J& , Alice 3575 Ral = (A1 + B1) Rbl™' Hl Ra2 = (A2+ A, B, C, A, B, C, D,

B2) Rb27,

4)1R4E FRTIFE 1, Alice A HL 4L T1 =rank
(Al+ Bl)=rank( Ral Rbl)= rank( Ral) T2 =rank
(A2 + B2)=rank( Ra2Rb2)= rank( Ra2),3F¥%F T1
T2 {53445 Bob,

5) Alice Fi Bob 45 H H H &H 4 Bk 1y AH G ME & H %
HESVFHRPAERSR WA T1 =T2 =31, HEk
HWEAMEAL ;Y T = T2 =2 0, BRI F; 5T =
2, T2 =3 I, HE 5V HFAT .

2.3 BELS5HZHENUBEREATEDY
2.3.1 FlA#HE

23 i) F B LR AL G 72 HIE [l R R LAFE IR N

Alice S 12 11 {A[x +By+C z+D, :O,
A,x + B,y + C,z+D,=0

Ax + By + C,z + D, =0

Ayjx + B,y +C,z+D, =0

AT A BEAE AN 1) % 5 W 8R4 B B AR T
RIS LB R R
2.3.2 AKLHLEANALE LA HE L

DR FERER . HEAAWFELX T EYR
By Rk A B R BUERE RS R, R
AR — FROHE SR RN B 22 42 W VTSR DI ISR B SR S
RECHEBEZ M B2/, B LRSI #H 1,
SRARPI 7 B BOE R RR B9 7 4 T RE A B . B
G HEMBRHMHXB A C EABRAELRVE X R,
PRI

HiA

Alice Y14 — B2 LI ;{

Bob $i4 — A4 12 {

Ax +By+Cz+D =0
Ayx + B,y + C,z + D, =0
Ax + By +Cz+ D, =0
Ax + By +Cz + D, =0

Bt - Alice £ Bob ZERMERE B O A5 BIMTF LT fE
LA AT BRI E R R

1) Alice fEA I FIIE B C 09 R EE FE R 46 15

Bob 4 — F4: L2;{

3) Alice 1 Bob #p [al $0 4T B H I 1, Ph i IMAT
J5 ,Alice 3578 Ral = ( A1+B1) Rbl™'fl Ra2 = (A2+
B2) Rb2™',

4) RS FRM I3 1, Alice ZEA LT T 1 =rank
(Al+ B1)=rank( Ral Rbl)=rank(Ral) T2 =rank ( A2
+B2)=rank( Ra2Rb2) = rank (Ra2) , 34 T1 1 72 &
%45 Bob,

5) Alice F1 Bob 4% [ 45 415 4 15 B ) A S M8 0
HASHAWMEXR MR T =3, T2 =4 WHELK
S R T = T2 =3 FHEME;MRTI =2, N2 =
SWHE AT IR T = 2 =2 HHLHA.

3 HBXiE

b ) 5 25 18] JLA] Xk GRAH X7 B i) R — Ak
WREL IR, EEREUEEE IR -
B I 13 LT3 GO L B % 45 ]
FFRMCAR BRI R . h THEZER T EBEBRK
— S REAE AN 2 B A SR ML, AT R A T B LI
WAER . MRS TE LUS B TAE P — 22 B 5T, DK
v BB

B3k

[1] Yao A C. Protocols for secure computations{ C]//In Proceed-
ings of the 23rd Annual IEEE Sympesium on Foundations of
Computer Science. Chicago,USA:[s.n. ],1982.:160~164.

[2] Atallah J, Du Wenliang. Secure multi-party computational ge-
ometry[ C]//The 7th Int” 1 Workshop on Algorithms and Data
Structures( WADS 2001). Providence, Rhode Island, USA .
[s.n.],2001.

(3] %ok, 84, A8 LA X SO XL 81 E B A A fF
B[] BT S K R 2006 ,43(3) :410-416.

(4] HRT G PHERBIM]. B4 AL L5 S
Mgt ,1999.

(5] gk R —RECSIUT M L S E
HiAE ,2001. (T4#% 110 W)



110 - AR SRR %21 %
KR, WM REEEXMPHPUERILRT BP # WBS R, FaE ¥ I B RESHMERE, Ak
LML I BER T IEM/EM, Wi Bagging  {FEIAAIEER, el Sy SR BT BA LR E
ERBEENMAKRES T P kiR,

A1 REFReGERLERILE S XM
BP #1224 168 119 70.8% I, 2000:5-38.
x AL R (2] #| #%.% §ALBbEN, % KRR NEERKX
CA fRALJ5 9 168 142 84.5% 5 =
BP #1232 /4% o HL R A T O A A R (D). |l R & H 3, 2001,
b &iiyrs 168 159 94.6% 25(17) :32-35.
N N N e s RBEF, % R mW s
Bageing BRI NG TRy, )RR I BRI A SRR
13 S R A B R EBR LAY HL BRI LI RARRADE.205B00:
% b (4) & W BEREIM]. A PEEE
AR K AR ,2008:116-150.
75
})// [5] Chien—cheng,Yun—ching Tang. To improve
70 the training time of BP neural Networks{ C]
/ / // Info—tech and Info-net 2001 International
g 6 / Conferences. [s. 1. ]: [s. n. ], 2001473 -
T 0 479.
4 / [6] X #.,X #. ik BP HERBKRATE
55 HRRAEERI[T]. HEHEAR S K RE,2007,
50 17(9) :102-105.
{7] Bergy Paul K, Ragsdale Cliff T, Hoskote
45 Mangesh. A Simulated Annealing Genetic
Algorithm for the Electrical Districting Prob-
401 2 3 4 5 6 7 8 9 lem [ J]. Annals of Operations Research,
Rt 2003,9(5) :33-35.
b —) ——— P R= —_—
SEE —o— - KRAR (8] 4 . MFMEESMERE
B3 #-F Bagging Bk ERARNBMELHY WRSRBMID]. Jb5iT.dLsTHRd A%,
RETRE KRR IR 2009.:26-27.
(9] B& 3C,BEWRR. GABP %1% W) 4% 75 52 3 3 10 o Y Rt
4 HFRiE Br5[)]. ATHH8,2009,25(5) :245-247.
24135 T Bagging B3 42 5 45 B 22 ) 45 1) 10 7 [10] R . B, all ETATHSTNEEREHE
y N 23 (8] ) . N s :1-4.
B RSSO , HC AL ‘f"“ﬁ*M‘? sonas
reiman L. paggm, reaiclors . achwme arning , y
Yok, S A S0 T LA B R AR AR £, oy g )
SN BP PRI L S H R E B MBHIBRA, FETTIY (1) earsgt s Basging BUM AU 14 K028 B2 (05050 35 4 K
KA BP # 4 MR AR R A9 > BE T AIYIZREE ST, 15 2] B0 30. HHEHURL A S8k ,2010,27(1) :234-236.
S T
(k%106 /)
[6] Gruenberg K W, Weir A J. Linear Geometry[ M]. New York [10] Even S, Goldreich O, Lempel A. A randomized protocol for

(71

Heidelberg Berlin: Spring~Verlag,1997.

BN HNEENBRANFE SR EE L ER SV E
KFR[I). SHBHPIH,2005(3) :54-55.

Rabin M. How to exchange secrets by oblivious transfer[ R].
[s.). ] :Aiken Compuiation Laboratory,1981.

Crepeau C. Equivalence between two flavors of oblivious trans-
fers[ C]//In Advances in Cryptology — CRYPTO 1987, Lec-
ture Notes in Computer Science, volume 293. [ s. 1. ] ;Spring-
er-Verlag, 1988 :350-354.

signing contracts[ J]. Communications of the ACM,1985,28;
637-64.

[11] Brassard S, Cr6peau C, Rovert J. All-or—noting disclosure of

secrets [ C ]//In Advances inCryptology ~ Crypto86, Lecture
Notes in Computer Science, Volumel987. [s.]. ]:[s. n. ],
1986 :234-238.

[12] 3k %.B #8088 % XTEENILZLHIT

HHR[J]). SFIFIRRA#4],2009,25(3) :64-67.



