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Abstract: Researches on trust have attracted more and more attentions in multi-agent systems and networks.
However, subjective trust generally has no transitivity, which brings much non-determination on delegation,
network information propagation, and the construction of subjective trust network. To this end, the paper discusses
the binary value of trust relation, and its transitivity in cooperative environment. First, the study gives the definition
of objective trust and subjective trust. Next, the paper proposes some useful properties of trust related to the
transitivity of trust and demonstrates that objective trust has a relation of equivalence, and subjective trust has a
relation of constrained symmetry and transitivity. Finally, a feasible algorithm of subjective trust closure and test
algorithms for connectedness are given, and the study has demonstrated that the computational complexities of the
above algorithms are polynomial order. The paper made some initial explores on transitivity of subjective trust and
gives some useful basic conclusions.

Key words:  multi-agent system; trust; transitivity; closure
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Table 1 Objective trust and subjective trust (xk=0.88)
1 BOAFAERENAE A (x=0.88)

Items (a,a0) (ara)) (ara3) (aza) (aray)  (asai)
m) 28 28 18 18 0 0

vl 26 26 16 16 0 0
& 0.9 0.9 0.85  0.85 0.5 0.5
2 088 087 085 082 087  0.88

Objective trust 102 201 203 302 103 301
Subjective trust 152 251 283 352 183 351

a
152
s O Agent

\
\
\
1837 3 —» Subjective trust
\
\

283
Z) -~ Transitivity of trust
as

Fig.1 Transitivity of subjective trust
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Table 2 Subjective trust and transitive trust
F2 FEWEATREEET

Items  (anay) (apa)) (aras) <{asay (asa) (asas)

m/ 28 28 18 18 24 24
vl 26 26 16 16 22 22

& 0.9 0.9 0.85  0.85  0.8846 0.8846

P 0.88 087 085 082 088 0.89
Trust 182 251 283 3852 483 384

DUAE AT BN TE A5 A W 4 2 15 HL A AR Bk BT R 255 R RE 77 76 1% Agent HEAR A A% 3 30 1A% 3 P 0 1)
Ky 3, BRATTRT LA SR WO 5455 4 5 2 R A B A A A B3 1 10 DG B 5 3, AT T LA ) % SRR M 00 g8 A7 A7 1060 P 1)
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RS T AR AT X 4% R AT 0 591 T V8 35 4 30 R 34 T 155 0.
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(1) 2HiBE B=M(«(S)).

(2) % n=|4g|.

(3) X i=1:n, j=1:n,%5 B[i,j]=0 H. B[j,i]=0, 45 1F % 4 005 AT 59 34 00 AN B 57
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AR I B WS AR WS A B8 T Agent () ML 3,47 & 2 Agent 2R G HRFIE AR LA _E A5 X
BIRIE T FWF AR R WA A AOTE B R, JFIE ] T 2 MUEAE R o A R W FRPE L Al i, AR R S5 0 6 &
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AT S AN B TR A I RAT . ARSI o JE T 5 AL 0 W 4545 AL FE AL T AT 1 M 25 S i B 3t T
— A RIS AR
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