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Access control oriented quantified trust degree
representation model for distributed systems
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Abstract: Based on the research fruit of social trust in sociology, the semantics, properties and elements of trust in the
context of access control of distributed systems were defined. By combining fuzzy set theory with probability theory, a
mathematical definition of trust was given, a quantified trust degree representation model including an integrated trust

evaluation model and a trust calculating algorithm was established. The model integrates multiple elements of trust, and

is in accordance with the decreasing and enhancing rules of the recommended trust.

Key words: access control; trust quantificational expression; trust calculating; distributed system

1 3515

T Internet [¥] P2P RG05m AT X4 15 5%
Hif, BAWY R, st s, cam
b/ R I ERC S R = s W & 5 e 1 o e N S = el NI 2
i, P2P REHIRAE LRGN /. AT X P2P
RGP URAS ST R, B S Bt
7 L0 FR G0 1) TR R AT AHORLRE B U T 43 T

WisHER: 2009-03-18; {&E HER: 2010-05-20

P2P W, 2 I H R R AR R, DA
RICIFR T FL RS IR EL A BRAEAT IS 52 3o
LA GRS IR 2 IR 411 RBAC DAC 45 2k T
FRARI S B, BIYT R RN LH A fEx C 2 e
SCHIFH AL, JCVE AR ERBE A FH P AU i 3R
BE, B A A TR WU P2P RS
T 428 1) o 2 T A R i AL
NEHR—ANERMEIRN ARG KRG

BEEWE: HEARR AT (60573037); M mHEABIUA R (“863” T4 REBIIIH (2007AA010301-02);
ACEUR R AR TT AP0 555 [ 5 S S R vk A EWHTC R S B B H - (SKLSDE-2009ZX-06)

Foundation Items: The National Natural Science Foundation of China (60573037); The National High Technology Research and
Development Program of China (863 Program) (2007AA010301-02); The Foundation of the State Key Laboratory of Software De-
velopment Environment of Beijing University of Aeronautics and Astronautics (SKLSDE-2009ZX-06)



.46 W ¥

31 %

SER NS AT AEE) Z A B T
PEER R Bk, AR A4 AR
HIBINBIRFE A o, AR RS2 A
A I PSS . X PR AR 2] 1996 A3 [H
AT&T SEH: % 1] Blaze 25 A2 H1 5 L4 BE(TM, trust
management) &I R AN TRE, A 50EA
IR 3Z k0, ek H oA =05 il 2 A7 b i)

(R 2R APIE T ENAEAE R R, FIEHE TR
{0, 1}, MMEESAMELE, JFHIES M2
R 2 A R NIRRT A LA
ELEMAY] () REWALTE T M 22, N
A V5 W R SR o X 72 L AR RE S T I s
BT, HEEERBEAENAFRE. FAERE%
RAFAENT,  AATTA VR 2 A AR B T LU N 3ot
KA ARG B P e, i Cges)iE
T oA AT S G . AEVS IR P, F AT
JEER A 2 4 SR PR 58 SCE TS T B3, O m] LAEE
XA FME AR LI E AN R PR 2 4 SR, AT SE B4 KL
FEMVT RS HAT, BEARMBL T TRRR. &
WUB . BRI RO S AT R R IL TR, Hl T
FATME S R IR, B TR Pl A A s 2
W, TR 1A 4 A 0 A5 AT AR R R 3E e AT T
J8o ASCRERN Mo A AR GEVT R P 357 ME
FERETE, IR, LR 2 MErE TR,
S ST T 5 R 4 R AR A AR RS T S B
LI

ASCHRIA R E : AEAHSCHITFE P 25y
T EARIL OGS 0770 38 2 WAE AT
Ao 2 AR RO SRR L, 7 5 IRl P2 R 5 AT
M s Rtk B E s B8 3 AR A BRI R e
SUGAEMESIBCARIE: 5 4 10 LIS A 5k
RS SRR, A U7 1) P K B AR AR
B, B 5 TR TR s S, SR RS
FERITHSETE: 9 6 1ikgr P iRk
BT A IE SEB s o Jr 0 4 SCEAT L 45 o

2 FMXHR

1996 4 Blaze F1 Chu %5 NRHE AL HL ML 5|
AN B An Xt H AU, BFFUIF K T PolicyMaker/
KeyNote fil REFEREE (5 (TA7 L R 41, AHIXEE R
i, ¥ P IR BB R AT R GE 1) 22 4> S H o
% 7 1) (policy statements) 4T ik . PolicyMaker/

KeyNote A1 REFEREE L] F 15 SRFIAH B (1) S g 1
FRR AN, oA RS R . {E Blaze S5 A 3R
HIE AT A, FAEEHUESY 0 51, T
Gambetta, AdulRahman 25NN, 15L& HA A
PR, S fE AT RE I AL Tk, [ A A B
—UERESL, SRR T LR LR RE AT R L S HE A
Y, LA AR T2 Beth 28 A$EH ST V-G 7
7%, Josang $&H IHE T ME 1 F AT 45

Beth 7 PIH H T B B A5 AT 5 1) 422 45 AT R0 A
o IXPMEAT I 3 K45 SR 2 (5 AT R H - Beth
G T T A0 ) T AR AT B i DL RS AT
S HZEE AT Beth 54T S HES A HA AR
AT DASEARSERUT 25 R A A, AR e &5
&g am B SRR sE AT 55 A, DLtk
MEZAE R SEARMEAT FEM B B AEXRT ZAMBATAEREAT
RN, SR A SR IYME I )7V . Beth £5E0
EHEEENEET, JORAE e8I,
DA BAGAT SR A N T R T 3B 7, X5
AR B R L SE B SUAFAE A 22 o

Josang $ H T VLZ S5 (TR,
BT U A ) 5 M SRR E TSR, I
BT EMEEE T ARG HERE
P UE 2 ) — R A S AR AR R LS 2 (1) A
M, XA N S S St . Josang
5T Beta 70 A1 B A IA TG R S A 1 AR,
BT AN 8 SRS A S B R
M E N R B pedf, T LAV SE AR A
FAFMEZR I EREE . WM& 7% 1H] (opinion space)
FH O SRR AT R BE 1) — R AUVPAN AL, RS VEAS
=t w={b, d, u}itiik, Wb, d. u 73 ERTE
FERERE . AMEAEREERAH ERRE, H b+d+u=1, b,
d. u€[0,1]. Josang I\ A w 5 pedf £ L WAEALE )
K& AR, B Lo ukgE 2= i g vk di ik
KR FIMFAERE, FFAH TR T H eSS
HHP T E AR Josang AREAYAE F = Jo 2 A &
Beth A5 24 1 1R A — E R R G AT B2, I HRH
E A 5 E SR EFEECR. K,
Josang #7 5 Beth BB #E T HER 1S, SEFr e
FAT B 3 5 B ANf s MERL A BEA LY .

BETEARM U SR TE, A5 R PR
WIECE R RIS . JERR2E S0, BRED
NS TARATIBOINE, 12 B A& B X HE
R H I AT TS, At T — M adiE e



12

BRIE: I i) 3 A R GE U W A ) £ S e AR B <47 -

€ SO AFAERITEN . AAERE AR AR L AR AT
KA MHEF 7P,

3t 3 0 WA A KR P P BURCEL, AR AR 320
Ph BOBIVE L AN E MR AN [ T BEPLYE R, PRt
B2 A RIS A AT I A S8 AT A 5 AT 1%
o AR A (0 T UL S5 AR 1 S 5 A PSR
MR HHTRIE . Hi4h, MBI SRR, BT
T T — S BT R SCRY, R E AR
WWRAFAT R B B X Bk, Vrimzds 5 T
A A P HR R R R BIE 5E A2% 2 45 5 U ) 25 i v
FEATRIRFIE, IR R PRI U S B BLR AR
AT ERAC R IL BB . AN SCIE AR XA AR
189 NI R LR A RIETI TN .

3 pEERIREENEXSREL

31 FEMEXSHT

SR VEZ 003, ndhes . O EE
R S0 5 BUA S SURA R BIEAE RIS,
XHEAT I & SCRE AT R PR AT T 78 20 I,
FHHOK W T — LA A FEE R, W
Diago Gambetta, Russel Hardin %5 A& H {5 /T HE
WU, AEAE SR TP AT —Fh LR 1 52 S
Gambetta £5 1) N AHFEEEKT ERAE—EH
o AT SRR R S 1 0 ) B A SE T, X
AN SURBMGAT A —Fh 0T, BT 5 AT A
AR R, X AR B T AR KRR
RO T MG BAEAR AR, WA “HE
UCHE” 1, EAERRAT “BE” s SAMEAEEAK
T S, BB S A AT B R X
ity FaRpL 2 (s Z ARG, nT A E (5 AT
BA TNy, ARG e Rtk B
PE 5 AN E PR AG AT AR

D) Wk SRR T PR S, AN R s 44
X [ — AN SEAAR 0] e AN A RAE AT PR

2) KRtk AR RRE THFE 50 AF M)
HHEN, HERAARREE. RS ERE1T
TEAEVEAL IS Y 2% P& (1) IR 3%

3) BORIPE: (G20 UMM, NEH AR
B R RIA ), AR R W EESAMELE,
BAERRA “RE” s MEELRIN.

4) AHEVE: BT AEHE SHRGAE R, Tovk
PRI, KU EE R A A .

5) AEXFRRYE: BD A X B MfEATEA— ST

B X} A ({5 /TAH.

6) L&Y Stk MEAT K R IR A
b SR Z T E TR R

7) A SR MR RA L RFAARAE
(K1, SZSAT AN, B2 Bh&A . AikiE
AT Fks e m G AT, S PR AT A

SURZ MBS R T LA 2 28 HEGT
RHEFAAEAT . G TR 2 Stk 2 G &4 i
HAEEMNASH, MIMESL T MG R G
Jefe 2 MR A 5 B 2 MEA R HEAH, BT
A SR SAR, (H A R B Z ) AEAE— AN 2 A 524k
WA R R E AR5, W) A 7T LUE A5 AT 5%
SRR X B B AR R
32 pEREIREEREN

AT S PRI B S 8 M RN
Vi S FMEAER RN, et s riE T
AT VAT P A2 75 HEAT U7 R AN 1% 2% R R R 2
DRI, 3k Je P 8% AU Tl 4561 E b th R 34T 50 Hr
LitfisE .

RS AARAR i ECITSEC H a2 LI S 22 245 5
ANJrTH: ML (confidentiality), BIfE S A#EAETE
MEEEL T SEE Cintegrity), BUE EAHE AR
Bk THITE Cavailability), BIE BB AERERLY
o ECITSEC Flim 42 H U i ¥ Hl 2 1) Butler
Lampson 25 N#RSG /3 Hrde i, SCELMLEE . Sesetk
5] R e AU AEA T 2= 5 O w]
AMEEE B, 10 HIE S A IEE O, Mkl
P ek NS BAR DG HlastE by se ik nT LUE
I SURSHRI . 4RI — S0 R G ML R
EATRA “nrvh s, el HESA RS “Crir
HPE”. RGHEPE CRTIR R BE SO, R
s T 1) 2 SCRESE A AMTTWIAA ) o RG22 5 2L AT
ZARE, NIRRT BB RO A “T
THEPE” . TR — D IR T Ll
TER IR SRR TI0AE o DRI HL s 1 S e vk
AT DA FH S B 6 502 S0k ) v LR P B0 I &
G5 HAT KSR M, i AR 1K R Gy o ng
Ph RSP SA B TR AR Al M. ECITSEC
5 Lampson 2 NI WIHfdg th Uy i) 42 A PR UEHL
S S se RSl T S T R R, R ARG
E—NRGEHEGREEERE S e bt
b, B TARAT R 42 5 22 LUORY (5 B B
Ve SRty HbR, JET 05 KRG ST 8 PR A



.48 W ¥

31 %

PUE AT SV KR, (FAERRARIL LT
R AR T4 A 1) i 5 B

LL bk NIAt o R AR I 5 S Ffi
AR CAEAGAT IR L G HEB ROBIE ST, DA o 4 16l
NS ANTREE AR R SOE Y, I LUEAE
R R DA A, R I 4 B T R SR AT
RIE L HEBIRY . 15 o2 U7 1) 422 161 o SE AR AT
5 e

EX 1 R REAE), Uil e
PRIEAT, R NORUER VT 1) B AL L e BEPE R
FRL, X ANSEAR AT D B HEAT (K AT A5 BE DA

ASCNVF IR R A AR A JRJZ 7 B oA 2
ARG5S SONME N B R, MEAE
ML, IF DO RIS AT SR P 1B ARk
Ko WIELT Prose SERFEERE T 2RI E R
PUEEPERE )« DRAE S e SV RE ) LA LAR LA 5
T o A 725 A SRR PPty SEAR AR AT 7K ) D
. AERATEAE VNI, N — AN E. Mk
PUEEHUEPERES) . PRI B e B VL RE ) AR A
T E

1) PRAFHLE M 25 BN DRAE AN Ee V7 1)

AREL RS S
2) AUBRALIRIIRTENE - 215 BEME AN ) AT A5 ]
ST R AR .

3) AP HES: AU MBI EED, RIEAC
ABCEEACS R -

4) EAFBERE K SRR TR E S RIRIATE
(A PR BE 1% 1) 22 4 o

5) BAERTENE: KA eG4 TIUE 1 BT DT 1)
J7 AT BRIV ) o

6) SENE: PR UG I 2R A e AT A 2
8 RS H QK.

T) KHFIE: ARG B Bt

/////ﬁﬁmﬁﬁ
RiiA 8 T T
WU RS \
BRI
Vi 92
IS SR 6T

\\\\ﬁwﬁa4////”ﬁﬁﬂﬁﬁ
SEREMERE ST T it

\\\wm
152

1 Vi SN E AR R

33 FEENREMNERTAE

EAT IS ) H bR 2 2 SEAR AT (0 w] o S B
R, MZABY AT, DRI AT R, IR
B R e T RBET . ML T ORI
BN A A AT R 2 1, R FEE AT A
HOF PR I T2 BRI

TRARRIL I 2 A T HLRATROINE, Joivk
TR RS Z AR IR AT o EARBORIME R 2
—AAHE Y, AR R TR E T, P
PR MBS AEAAEE IR, Jf HARAE
RIS E AL TR AR SRS PR R I AN 2 YR &
. HEIHE LK Zadeh T 1965 442 HHIHIR
e AU S K2 B A BRI AR
&, RSB S R A e TR, K
Wb, ARSC A BERIEC T AR AR RIL IS A L
LR, T T B A AN E PR AR 3 T LA
AR B IATRIE . 28 LPTIE, A SOR ISR
ot BB R YR T S S BRI S AR R AL
RILF ., HOORRE TR SRS N “FE” X
BEIBE S B8 S RIR RO B S R 8
ANG G, S HBEEERIBRI S VRIS, i
Ja T RO A fris S MR AE AR 1T S

4 FEEMSHEFEX

ey 18 SCIEWE N (945 A FH 207 T2 AR 0A
K, RGERARIEPHFE LM . B
SRS, SR E] RS AR A LA A AN R 55 2 (1)
FEBERFESRVPN 1, Wi (S AT R AR . — e
PRI, ASSCKE 1 SE I TR B2 45 B AT VAN S5 )
R S, AEIREEAL B2y B AT 1A e Lo

WU ={uy,u,u,} A KFRE3 An 2R S8 Al
HASHW SRR S, HorP w; (120,12, ) 7R Bl
i

EX2 (G, D, (=1, 2, M)/ U
W% S, Hu=bUD,U---UD, , 1T
D\D=D, i, je [LMIH i#j, W D K U LK)
S TS . A M=5, e S D ITE XN .

Dy: Ron “E” THSA:

Dy: Fon “HRZE” THEG;

Ds: Xon “— R TS

Dy: Ron “HWREF” 5

Ds: £ox “IRIF” FHES

WEES D={D;1i=1,2, -+, M}(M=5)8] D={%,



12

BRIE: I i) 3 A R GE U W A ) £ S e AR B +49 -

b, —8G RS, RG Ve A U ERIVE
LRSS, SRS

X 2 58 X T ALV % D, B D gsE—A
JEER Die D(i=1,2,+ SV IE I . 5 (LA
SWEARE, TEE RN SR D TR
ASORVEN A5 R D 335 B ) B, BROGE ALV
G SRV AR T, Do D R
G010 s P HL e b ] TR SR S R AR R

EX 3 SRV AERIE), ¥ Vp AP
5 D PSRRI AR, MV, =(V, .V, V,,,
Vi Vo bs HHV, ={v,v,, v}, voeloldl, j=1,
2,45, V, RRTHHD,(D, e D,i=12,-.,5 X%
PP EERIRIE L, FRO VPS5 )

HITAEAE R L, A AR AE AR UERSA
[l o ASCIRYEVEN S INTE L, 20T fs th PN 45 2%
D, X TASAEVP S th %S5 R SRR B, I AT 5 1F
AT ND,,0%) , FFE ST VIS5 I &

V, ={V, .V, V, VLV, L =({0.67, 033, 0.00,
0.00, 0.00}, {0.25, 0.50, 0.25, 0.00, 0.00}, {0.00, 0.25,
0.50, 0.25, 0.00}, {0.00, 0.00, 0.25, 0.50, 0.25}, {0.00,
0.00, 0.00,0.33, 0.67}} -

I TA5 AR ARSI, T AR MV ) B S A4 A5
L& T ANV G, T H SR AT AN PP 45
G E R RARE T A B B AR IXFER
ARk AL, PRI SRR AT AN PP A
(10 SR Jeg B2 JT ey 8 1005 A ) R R 435 A 2 B 5 3
fre I A — X N MEAEAE R, 124 I
HFR AR AR R . N e S AT )
i H AR E S

EX 4 (EAERE, B E V={vi,v, v}
(M=5)F7RIAME x AR, Hoh v 3R x WEAESE
G Dy (i=1, 2, MYRJSREJE L, MIFRIF) &V A &

Blhn, #FRASAT RN 2R ARG,

R 38 Vi 15 S0, A5 A8 PE R 17 2 {0, 0,

0,0.33,0.67} -
5 irENES P EREERELRIE

51 EEEEEAREERNEREN

FAER — DRI, DI E R PR S
RIS NI R . BOISR G PSR
WA O 2SS AT AL PRI AT 8O . R
WZRG VPRI FEA JDAR, 27 il g 5 B B &

PPRIEERIAI ORI 22, SRR 70 e AN DR 3 A P
Wy B roRE 5 AR I PP 45 SRR I e T B
BATERS, RIS RN . ASCPI
LA AR R AR BB i 2 R AT RO 25 5 VP 5
TR FMEALER S VPR . B R DL SR
ViR EH ST BN A EEN RS, X TRE
R PR S 0 DA 3 R P PP SR AT VA, ik
THATAHE R 5, AL ikt R
i, RJE RS S VN 2 RERTE VP B, IRk
FC5 DA 3R (KB BEA T B A2 AT 25 AT 17
FAER AN PE EH B E RN RN, W
1R, &5 A FAR MR, 57
17, AT A IO EE AL ) — 1, RS ABCE AR w,

TR D w, =1, FTUR— IR ACE LR TR

/N, TR /IS RO ASC TR A 3R AT SR A8 46 I 5 e R
B, IWITELRG VRO th AN g G 3 S e 2> DR 3 1)
YER . BRI, T RORNH0y i e X 28 il J 23
Tk, RICKEERREES A 2 AN, BLZH
FALLR G VPN AL

WE Ryi PR EAEAH ORI R =5, ¥ E 71
ji) 3 /[\Kjiﬁiﬁ/ﬂ?;% E1=C={C1,C2,C3,C4}={f%$f‘$}[4%ﬂ‘
PE, AURALRERGEE, BB 6, WG
FIRT5EPEY, Ey=IN={iny,ino,ins}={ #AFMIEM:, W
SR, KAE), Es=R={r}={{52%}, W E={C,IN,R}
FONES 1 RINZLE, 11 C, IN, R ONES 2 N4

EX S  (EIELREVFNTEED, FELEa TR
BB AU 2 A4y .

1) MHEAERZEE | RN FREE ={e,,e,,e,} 5
AWM D=(d, d,,---,d, }(m =5 BATV, 151
FAFH B R=(),.,. R R — B X R
Crelation), F&t 4K 2 e, f 4 R4 T A 110
REPE. R E R W = (oo, ) L

Dow =1, LE A VP A S A B B RV,
i=1

V=, ) HV =W o R I, o B H .

2) ¥ ST INEE E MEAE 2 SN EE
& E (i=12,3), A U PRER LTS GV
i, FRINE EMEENE V, Hi Vii=1,2,3)
M E 1 — R Z PPN AEFE R, R=[V,, V,, V,]" .
WA 2 Ei=1,23)BUE N W={wi,wo,ws }, {E A
PPN RV, s =W, o R s(k=1,2,3), Hr1, 0 Jy#
WHT



.50 W ¥

31 %

JESCS TRUIOCRINE A T <o PR AR
.

e B E T, v, =(w A1) V(W2 Ary)
VeV (W Ary) (=15 2, -0, 5), Hr AT v
Gyoael SUBOR “ 57 s AT SCBOR “ 57 128,
WEM CA,Vv). B B, 31X 2 F) BRI
HHEA PR, AL s, AT
3 R FH BT s MO MGV MG, @)
B MG, 9B MO, @)% . XL ECA AL %

A% R, MO, V)7t ER R JOE B ZRE TEA), M(,
VOR M(A, @) BN HE RN M ER G A, 5

M(N\N)YEEE, LG MOAN)TEREAN, B4 R
B RERE BT AR EERR s M, @ ) HT e
Jo, AARER SRR E . S AT R R
LR A VA B & TR A VRS, B AR SCIERE M,
\OWE AR O R G B “o ™, BIAT S 1 5K
ok s e, LONVAERNIBHE T
1, Vi Zadeh 51, KN max B5. EH AW
e

m
v, = y](w,r ),j=1,2, =M
=

iy

W ZEA VRN 13 A5 AT 0] 2 DABORI 4R &
I ARHEAT AT R R IL . ARG — K E 1
— PP AT ) B2 2 4 B —NTE DRI [0, 1] P9 AR Bk o
HMEIEAGAT o B ) 5 BB 4, 7 DL T
AR EOCRE VL IBCTIESE . ARSCRA—
TSI ST 30 R e K SH Jeg B8 S 1) g, DAIAY
SRR, R REAN R RAE R, X LATEAH]
BEERBFHRENAEHN. AEMTN =
v={vi,va, v, M3 BIMEATAE value WITHFE A UWTT .

Value =¥ et |3 vt (1)
i=1 i=1

A e ZFH N v N SEUMEE, FUIRE &
PR ERBEMR M . AL 2 RS,
HEHL k=3 I = DA 3% 1 5 R JFC Al DR 3% ) Sl
JEHE A
52 ETRRMENRARNERERZE
FEAGAEIIERE VPRI, ARSI I B B
ANTFIIRT, - DAITORT e 24 PR VP 245 SR 1) 5 i R P L g AN
[l 762 R RS a IR, DU S B R
NZNRALRE VAP R, BUEdE
BWIME S . H AT 2R E BCE R, i)z

R MTidse —Fh Z 4R BCE HE P IR A TV, 72
X ATTRR) A WA 2 WAt 3k 1y — A 0 vk %
TEAE A NATTH 00 P 7 L s ) T o e 1 S )
5, WIHESEH, RIS SOR IR V200 58 (5 AR VT
B P R E S 4.

J2 R G BT () R A SEARL I 0 DR 3R 3R AT P 9 TR
BELLIR, AR BEAE R s UL &5 O3 7 45 1
oy 3 by A 0 RE B o R AR S T R I S e KRR AR
JIERE I (R AR AT 1) 2 R A 8- DA PR 3% PR A i)
T 5 KRG IR AR i T 550 54 B R B — S50 8 A 1) R
PRI o S R B ) — SO B 4, R WA ) i
HEL

Beu, BRI E, welUG=12n). u %
8w X, (=12, )N VAR, AOHUEAR
WA AR R s (i=1,2,0+, j=1,2, )BT
FIBIAERE Po P IR SR ORREAEAR BT 0T Y. R AIE )
ST TEH PR 3 A ) £

P RO FITRE I FRPARFAIE e ] LR D7 AR
BakAF: WW = (w, w0 w,)" N P IREIE )&, )

W=t i=120n )

stof, wi=[Tw, Wowl 2 PR i 17 2R
J=1
9 n GO T P IR
1 & (PW),
A =—> —" 3

Hr, (PW), TR PW IS i AcE. TR
J5 A B RLE S O A BEE, T IR P
P —E S ATR R . AR AKX h: CR=CI/RI, CR
e PR RE B (R B AL — B0k L, CT 2 SRR B ) —

&~ﬁﬁ%ﬁ,aa=;5um_m,R1%ﬁﬁ

FEREF BN — B Fabs, 2R miET et T
9 MrPA N RICWOME, Kb RI AT &R, 24
CR<0.10 I, RIDA Ay 0 Whir i o EL A =y — 30k
Vi B - R B 2 i A B BT

G C={c,,c,,c5c, ) ={TRFHLE N, BPRAE
FERatE, AIRPIEE Sy, WA RE S e SN
1, o5 o HEEMBNE BIPLEE, 2GR
MIRIZ s T o3 55 cq i MME BN PR I R 2=,
AR R . AR 2R i v EA3 2] C



12

BRIE: I i) 3 A R GE U W A ) £ S e AR B +51-

MRS W ={w, W, .w,.w, }= {0.347, 0.527,
0.075, 0.050} .

FESEE IN ={in,,in,,iny} = {$RAFRTETE, WK
PE, KUFPEY R, 3 AR ERTTARIE G B s g
IRFEL WS S AU I SR AR Y, AR
YO R LT 2 AN A8 C AR SR
e Wy ={wyy wy, w1 ={0.600,0.200,0.200}

EEAT N 4R E ={e,,e,,e,} = {C,IN,RE}) ={{#
PE DALY ), RPE B oetERe )y, HE
H, EE USRS EE R, AR
#, A 2 ANRRENE SR TR E LB 1. R
P LB TR RE ) 5 RS B e LR ) [ e EE 2,
i H e B EE . AR ¢ INESE
Fre Wy ={wg.w, . w, } ={0.454,0.454,0.092} .

A (3, WHMARIREES C, IN, ETIH
W R — 3Pk L 4300 0.028, 0,0, /8T 0.10, Wt
HHIX G IR 2R A2 B v 45 R S5 IR 23 P S B o
53 EEMBESITTERE

AT H A SR P SEAR SRR R R TEA
TENFEA ST, A — AP A NEAT (5 2 PEAG
i, &7 B AYGRIA ST R . ki) h
TR H CIBRRL, FAASTZ R E A FERE
WL, T2 ARl LRI 7 AT VR . S I5K
HRIX MG Z IRV, A SRS SEAR A5 Z A TP
fhIF, VP SEAR S A O R AR AT SEAOR Hx
VPG SRR AT {5 BEVPA ISR o 1 BT R SR s
s, AR R PR SR S B AR T RIS VP
fro FEXFITTAT, BT IR SRR AR 21 1) s 15t
HOEBEHL, T ARSI R ERR AT E 1), A
AT 2 VP BAT BN A et . Ak, ARG
MGV %, BN E BRI R g A

SR X G ) SR Y RS REREAOTEAE,
K'Y BZhviing X BRI Y BU5 R I
MILLE . WIERPPN Sk A JLAREERINT SR B 11 n A
AEVEY, W) A SRAFIX n AN IIFEMEAE o5t B
PG EVEINME. 2 X 6 S E 2 mit A UE Lo

EX 6 (FEWHTID WSk A X5k B
HATE VRN, 9T H A SRECT HoAth n AN S B 1)
AIERERE VP, SAK (=12, )X B HI RS RESE
PR RIA N

B LU 1) SEAA i BIREL
BXS SR i (1915 i) 15 SRk 5L

M A XF B I afE B PP ek
Z": B Ty ) SE AR IR
Bm%g;ﬂmﬁmmmwﬂﬁimﬁ

n

IR A 33858 ST 5 24 5 VP8 55 0
KA, WTPAHR R E T RE BVEAT L, -

6 ET Einstein EFREIZETIHESZE

2 MESRZ MFEERR, R
fEAE M B RERE S G IF 2 ARG B ST, W
B2 frome DR o] fade i 5 0 50 R A3 2R IOAS
R, Bt MG GEFGEME tHRh i REA
[ 8o ARSI N I T 5 A 1) T A 2
fE AR R, TS BRI e A &
ffy A8 A “If” e

CAO—v..
VAB V; BC 14 BC O
AO——>CE——=> ©
(@) B LR 45 (b) [LEERY A 45

K2 SALEEN 2 Fid BG4

TERDRA AR G A N IE Has S, AR I 51 P
TR HA S W RS AT S HERYE . ARV 2
2 NSEIAE . IFHERINSE T, RO Zadeh Hf. E
T2 2 A5 & o i e ME A RAEIE 5, AT
KU LR . Rk, AATITE Zadeh 55 A F v 1)
INERAG R R = AR = A R Sl b, et T
LA = AT = A R AL OGRS, 4k L2 R
AN TAZ . IS FVF 2 NI 1, i
¥ Einstein 1. Hamacher 5155,

B A B VB S, T Binstein $7 ¢ 5 £ 1)
SE SRR

_ A(x)B(x)
(AN B)(x) = A(X)€B(x) 1—(1- A(x))1 - B(x))
+ A(x)+ B(x)
AV B)(x) = A(x)€B(x)=——"—— "~
( U] )(X) (X)E (X) l-I—A()C)B(x)

o, AR B4 MIF 5 x SRS AL B IS
o
T AGAT &V, = (v v,y ) s V=07,
V2,2 ), WIATFIF Einstein 75 X FAHZ 5.
Vie Vo (i

174 :Vl ﬁV2 Z{Vw""v/v/} :{v]lé‘vlz,véé‘v;’..-,v}wé‘v;} @)



+52- S I

7Ok W31 %

Vi. VLo IEFF:

V=V,uV,={v,v,} ={v,l ;:vlz,v; g‘vf,...,v,'w g‘v,@
(5)

Einstein 5 7 & fl & HURSFLEE & d, 3 FLAKHE =
BRI — A A2 X, #3H Einstein 57 HAA X
FE R EE P . 0< A(0)€B(x) < min(A(x), B(x)) »
max(A(x), B(x) < A(x)e B(x) <1, SR E 5 54T
TEALIH 5 A IF T B o gl B o AR A7, PRIEAS S
KH Einstein HSZI RGP ETER S &
iz,

7 EEENFREEE LGN

ASCPT ) ok A AT VP Ak AR A b A 4
fFAETH AR DAL VA R A T SEB . ATk
S MEERE SRR, MASCER B A
AE B AL R BB AT S 40 #7

DA B 3 s, Elf AL By C. D. Es

F. G. H. I ARG rseik. Elrh 2 A~
R AR A ) 9IRS 5 77 R ) 28 1k R A7
BN EEGEERR, MKAEEERER 2
AN R A PE AR R

B ESCTE L, ABITTREER R E={C,
IN, RE}={{{R~FHLENE, BORAAERFRRMIEE, B
Birge ), MAEEEEE AT SENEY, (BRAERYEYE, UK
SEVE, RAFPEY AR, S RIERIBGE .

W, ={w,.w,_.w,_.w, }={0347,0.527,0.075,0.050}

Wiy, = {Wyy, s Wy, s Wy, } ={0.600,0.200,0.200}

W, = (0w, W, wy, ) =(0.454,0.454,0.092)

EAEGEARNTH SRR E X 5, SR REREE
{EL A 4R (1) s T A AT 1 o SR T K@)
55 K3 1 10 DSk m AR R
URIPYE i ers st e SR

R Bl A B G AL R PP 45 R A -
FEORFHLENE . AR B 3RB P RE 25 i
REF s FERRALFROREYE . ArbE 52555
B s AR B ) FEE L ISR TR
WX B SRR REAT E VRV, 275 5 8 HI4%
PR IOV (5 RS, S5 AR AR AR
g2 18], A B AR IA R R T AT B A5 AT
HA 0913, RUNZFELRARNERTHA RS E
PEI AT S RIEAATT -

A3 fRERR B3, SR A SRR T SR B 2 AN LA s AR

1 FIEMERIFITA L

HAEHAT VEA SR H AT 1) 5 ATl
A—B (ARG L0 AR I8 22), (IR B 22, ) L) [0.028 4, 0.056 8,0.133 9, 0.364 3,0.416 7 | 0913
B—C (CRT 22— BT ) (AR AT 22 ) JEL ) [0.1897,0.1338,0.125 4,0.277 6,0.273 5 | 0.757
B—D (P B2 AT I, CRURE 22, 02, B 22) [0.146 0, 0.208 9, 0.230 1, 0.271 8,0.143 1 ] 0.619
C—E (CRGT P B2, 22) (IR A 22, S8 AR ) [0.226 5,0.207 4,0.102 3,0.188 3,0.275 3 | 0.624
D—F (CRTE,— P BB 22 (AR AT 22 SR ) L) [0.1982,0.150 8, 0.125 4, 0.260 6, 0.265 0 | 0.722
D—G (L, — R, BB 22 (AR 22, ) L ) [0.1897,0.133 8,0.1254,0.277 6,0.273 5 | 0.757
E—D (R 22, L0, — LI (IR 22, 02, B 22) [0.146 0, 0.208 9, 0.167 7, 0.229 4,0.248 0 | 0.695
E—F (002, M B8 (B 22 8028 AR ) [0.2492,0.2556,0.173 3,0.186 4,0.135 4 | 0.474
E—H (Y e R TR NG TR TR DR D) [ 0.028 3, 0.056 8,0.150 4, 0.375 5,0.388 9 | 0.895
F—G (CIRAT ARGF BT, B0, CBUT B ARAT) ST [0.0227,0.084 9, 0.207 2, 0.359 1, 0.326 0 | 0.853
F—H (CBAF,— P B80T 0% AR A 22, — 180, 2%) [0.1619,0.167 7,0.164 6,0.254 9, 0.250 8] 0.733
G—H (CRRUT ARG AR R 22) (22 B0 22 L0 ) AR AT [0.2109, 0.146 6, 0.090 6, 0.244 9, 0.306 9 | 0.756
G-I (R, — R 22, 22), (AR A 22, ) AR ) [0.1884,0.2228,0.125 1,0.188 4,0.275 4 ] 0.664
H—I (2, R ARG L), (B e 22 L) L) [0.1667,0.1419,0.239 1,0.3100,0.142 3 | 0.673




12

BRIE: I i) 3 A R GE U W A ) £ S e AR B +53-

TP AE SR, HAEEHEF G RR WA
SCes R AT TS T, AT AR A X
HoAbSEPRIMBAGAT G ATE, WK 2. A5 E Z[H
ﬁ%[—:‘% A 0.913 B 0.757 C 0.624 E %&ﬁ{%‘/ﬁ:?%
o NS, [GATAME TR J kT -
HAR ARGAT B, {H B X C LLK C X} E MG (TR
FEHI— M, 5 AATTIZR 5 A X C s TR R —
W, HEMmZE. %R (1) 153 A X E Rin%E
{TA& 0433, MSEMR A ISR D A7 2 AR

0.913 0.619

A—2E 5B 4 il A—28 5B 0P
C—22 g9 5, M2 KRR B RS E)
A Xt D RSN 0.364 5 0.585, HARIERE4 K
2 EHE RN, H A X D PG EARHE
KGO 2 MEEEERMEAT A IF, & A55] AXI D
I AN 0.610, Lo A&E(TEE LIRS MGE
fEEA Frmag. kR, SAEE T dEREak
GiftiEE G, HaEm SRR S A IER, JFH
4% Einstein 5H7 PR, B ORUESS RAE0, 111X
U, P 4) 5 206 e S IRHEAE AT TR A 5
AN

zR2 EEEEITE
— N e
I (AR R I gy p
f5tE iy K

A—C [0.018 1,0.025 3,0.0579,0.416 1,0.4825] 0.644 16 2
A—E [0.268 3,0.174 0, 0.050 0, 0.246 5,0.261 0] 0.433 31 3
A—D [0.1825,0.269 8,0.190 4,0.261 9,0.0952] 0.610 32 5
A—F [0.2026,0.2026,0.111 1,0.346 4,0.1372] 0.565 62 7
A—G [0.1528,0.1656,0.114 6,0.420 3,0.146 4] 0.669 63 9
A—H [0.087 4,0.094 2,0.066 9, 0.491 8,0.2595] 0.748 78 12

A—-I [0.1297,0.1673,0.0627,0.4142,0.2259] 0.692 109 14

SR ) H AR AT R IA 55 A5 AT B v 5k 3
TRV PRI Tl e, RSB SE R I
FHER 0.6, B S8 8 K S AARHE K (AR v
SEURT 0.6 B, PR AR VFIRESRE Vi), 15U 15
. M1 LUEH, SE4k A X E LU F GRS
PEME/NT 0.6, FTLL A CKHEZaBr EsiiR E F1 F (1)
ViR, sk Co Dy Gy Hy T HIETEAB AT
0.6, FTLAMIXEe A A H B A EAAEER AT LR
ISEAR ) A R VT Rl SR IS, Kk A i/rs

8 HXRIE

AR SCAERN I3 M o3 A SR GE U ) 2 4 vh A5 A

RV Sy FEARFES B R SCHISC R PRI A 1, &
S TAGATE LA RABAIY o AZ AR T R R AL
HZHL ANMERS T SR Z RN (6]
BAAERITHA, Il P AL Al
2 T HEAE SR AF AT IO . DR, ASSCHR I IR AT
R AR LR B % AL I O HL R} 2 U 5 A
FEMLAS LT PR ok, DAL SEAL, Sk fgts it
AR AT L IR A B A D7 ) 47 1 SRS O EAT
[ PSR, IMTSEILBh s ARLEEDT P, D KR
R A AR SR A TR B AT A R T

ARSI AR AT 2 A R I Y L[] R A
FORLEAT AN o QOTHT Vi il 42, x5 1 7 1
TR N EEAT T a0 iRk, ORI
FHMARRANESG, AR RE RN RE
IR BEOANAT 5 4 1 PR AR SR PR A, X
[ 428 1 7 R AT LR AT T 4xiil . REUHIEST, £
FAGAEME S 0y . BREAE RIS A5 AT
TR ZRRANDOTT DU RN T2 TEAE R
P T W o T P A 5 (T W N (LY
s MEAERN T R S %50 . Ja s TARR LUEE
BERAURER D I, IS TR AR (0 2 A
L B LA FERREIL, I TEALI bk
ST A ) L

Sk

[11 BLAZE M, FEIGENBAUM J, KEROMYTIS A D. Keynote: trust
management for public-key infrastructures[J]. Lecture Notes in Com-
puter Science, 1999, 1550:59-63.

[2] CHU Y H, FEIGENBAUM J, LAMACCHIA B, et al. Referee: trust
management for web applications[J]. World Wide Web Journal,
1997,(2): 127-139.

[3] BETH T, BORCHERDING M, KLEIN B. Valuation of trust in open
networks[A]. Proceedings of the European Symposium on Research in
Security(ESORJCS)[C]. Brighton: Springer-Verlag, 1994.3-18.

[4] JOSANG A, HAYWARD, POPE S. Trust network analysis with sub-
jective logic[A]. Proceedings of the Australasian Computer Science
Conference (ACSC'06)[C]. Hobart, 2006.85-94.

[5]1 JFH3C, SRR, WRh. 55T BORZ AR L0 A0 B R S ).
HHHUFTT 5 R R, 2005, 42(10): 1654-1659.

TANG W, HU J B, CHEN Z. Research on a fuzzy logic-based subjec-
tive trust management model[J]. Journal of Computer Research and
Development, 2005, 42(10): 1654-1659.

[6] 52, EEDE, WIS P2P WL P AT O (i AT

THELIFED]. A 4R, 2008, 29(10):215-222.



©54. SN G

31 %

¥R

BAO Y, ZENG G S, ZENG L S, et al. Reputation computation based
on new metric in P2P network[J]. Journal on Communications, 2008,
29(10):215-222.

[71 GAMBETTA D. Trust: making and breaking cooperative relations[M].
Basil Blackwell, 1988.

[8] ABDUL-RAHMAN A, A Framework for Decentralised trust reason-
ing[D]. University of London, 2004.

[91 HARDIN R. The street-level epistemology of trust[J]. Politics and
Society, 1993, 21(4):505-529.

[10] ISO 7498-2, OSI security architecture[S]. 1989.

[11] LAMPSON B W. Protection[A]. Proc 5th Princeton Conf on Informa-
tion Sciences and Systems[C]. Princeton, 1971.437-443.

[12] HARRISON M A, RUAAO W L, Protection in operating systems[J].

Communications of the ACM, 1976, 19(8): 461-471.
[13] ZADEH L A. Fuzzy sets[J]. Information and Control, 1965(8): 338- 353.
[14] FOWAE. LEG PO LR VA RN ML b5t REF AL, 2007.
GUO Y J. Theory, Method and Application of Comprehensive Evalua-

tion[M]. Beijing: Science Press, 2007.

EEEN:

BRIK (1968-) , L&, ILTAHRIBAN, 1H
to, JERUR IR KB, EER T
HiE B a5 .

00 00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000rsssssssscscscscsnsosnsscsse

(L% 44 W)

nodes in wireless sensor networks[J]. ACM Transactions in Informa-
tion and Systems Security, 2008, 11(3): 1-37.

[15] BANERIJEE T, XIE B, et al. Achieving fault tolerance in data aggre-
gation in wireless sensor networks[A]. Globcom 2007[C]. Washington,

DC, USA, 2007. 926-930.

EFRRE (1977-) , B, @@kl A,
VLI KRR EP2, EEWIIT T N 24Tk
LR LS . RENZ I 5114,

SRIMTE (1975-) , B, BEEAEA,
RS B LR KSR B, EBW5 7 )
HICLEM 24, KENREHB SRS,

EXEE (1962-) , B, WEIEN,
VLI KZEBAZ, LBWTIT 1) R A 5
RGES5 AL EHA.




