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The Capability Theory of Agent in Multi-agent System
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Abstract Capability is an important abstract concept to specify agent A capability theory of agent computing is pre—
sented in this paper. We present the concept of plan tree to describe how agent organizes its plans effectively to fulfill its
tasks and maint ain conditions in the dynamic, non-deterministic multi-agent system. Based on the concept of plan tree,
the formal semantics of the capability is defined and some important properties are obtained.-
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Fig. 1 The picture of the formal model

M, S t M =W M S t
v
2.4 w , 0 W ,
W, D=¢
o =P
W= < 06w, w, ,w>, 2= {0,K, )
A , A
Paw w w P
2.5
ME p iff t T(p)
MF W @ iff MF . W MF . @
Mt —@ iff M #.@
M AP iff 3 W ZeME Pas
ME AP iff VS:S S=>MF @
ME Ki® iff Vi':(t,t") B(li])=>MEF @,
Me Hasi(@ iff [@ [] (i)
s M Act s
2.6 Act Act”: Uagx Ur—powerset( Tx T)
Act” (i,[confirm(P])= {[t,t] MF B
Act’ (i,[a])= Act(i,[a])
Act (Ll )= {[t.t'] Tt o<t [1"] Aet (iL[od) [t '] Ac (i.[B))
Act (i [ B)=Act (i, [al) Act (i.[8)
2.7
ME «—@ iff M #..@
ME W @ iff MF «¥ MF @
Me WU iff It S:ME @ (Vi< t'S t'=>ME W)
ME si<doi(0)> P iff I t' S:[t,t'] Act([i],[«]) (T tt<t"St" ME -vP;
ME <i[doi() P iff V' S:[t,t'] Act([il.[od)=(F t"t< t"St" MF v @;
ME . iff Me P P L.
Fo= trueUe, F  “ K G F
Goe= -F(-9 A E A L Ee=—A (=P <> [ ]

8

, < doi( ) > P A gent (v



Agent Agent 81
[doi() P Agenti o, P> ]
) ) P (

) 1] <> [ doi(0) ] P - [doi( )]~ - [doi
()] -P Agent: o P ME oi—[doi(0) |- P iff It
S:[t,t'] Act([i],[d]) (Vi":t<t"St'=>ME =P <> [ ] Hasi( w)

A gent w K@ Agenti @ Agent P
2.1 Ki ‘
F KiP-@
F KiP-KiKiP
F K@ Ki(P-¥) KW
3 A gent Can
Agent ) )
Agent Agent Agent
, Agent :(1) A gent
) Agent )
, Agent (2) A gent
,Agent Agent ,
Agent Agent Agent
,  Agent
Agent Agent Agent
,  Agent , Agent
Agent Agent ’ » A gent
) Agent

Agent , A-

gent ,
) Agent A-
gent
Agent ,Agent
:Agent , A-
gent Y y )
P v, Agent Y W Agent
Agent Agent
{re {0 ; {doi(e)} r(RW) Agenti
o @ v
3.1 {1

(1) ME « {doi(confirm(v))} »(RW) iff M Ki(¥W v @

(2) ME « {doi(a)} »(PW) iff ME: Ki(E< doi(a)> true A([doi(a)]Ki® - < doi(a)> —
KiW)

(3) M {doi(es B} p(RW) iff ME .« {doi(®)} o {doi(B} »(PW),W¥)

(4) ME « {doi(ac B} »(RW) iff MF « {doi(®)} (RW) ME « {doi( B} (P W)

{}I‘7 { }or

, {doi(w} (P W)



1999 3

4.2 E Cani(PW¥) -KiCani( P W)

82
A genti w Y w
3.2 { }

(1) Mk « {doi(=)} »(PW) iff Mk Ki(P W)
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