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Abstract: An agent-oriented programming language with intention driver is proposed, which is called AOPLID.
Based on open situation calculus, AOPLID can be regarded as an improvement of GOLOG that is based on situation
calculus. AOPLID can formalize some elements of the agent’s mental state, namely belief, intention, capability and
strategy. A belief revision operator is introduced in AOPLID to deal with the communication and exogenous events.
AOPLID solves the problems GOLOG faces, such as inconvenience of describing the agent’s mental state, lack of
communication. The syntax of the AOPLID and its semantic under the OSC are presented. An example program of
AOPLID that describes the coffee machine is given too.
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W OE RET-HEAERHKXNE@E agent 25 4+H3%5 F ——AOPLID(agent-oriented programming language
with intention driver).3%#% & & F 73X Xt & % H OSC(open situation calculus), &4 T GOLOG #) 42 4, m A
Mk, @ A R%F agent S R0 AR E A S ERIEA B R EUARF AL FINRAT
I RA T —HIH ) B LR Fe E R PATALE S 0ETH X AmERT GOLOG # 2 £ JF T &6 agent
F2 X T B R A B AE AL BT agent AR A, R E AL B AT A4 T AOPLID & 2 i ik 45 M), L F
OSC #) AOPLID #2 /& X vA % AOPLID #2 /% 5= 4.
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[ 7] agent IS 5HARBFOEN TRGE. WA LR, TS50, Internet HiR. HLES A HARZ
22 RJF 9 ALK Y T 5 N 5T M) agent O FE )T 1 11 (agent oriented programming, i #X AOP) /& agent ¥ it 5 AR
WRMIAL DN EZ —.

B SEAR M ) agent FEFF BV 102 Shoham A4 T —Fhe1ii 7] agent MR/ ¥ 1115 & (AOP)" ! ¥ 7
] A eSS 91 N3 Common List H, I GEHE AL T agent 1955 2800 85 g P 0 5 36 AN [R) O BELAE 0 H]
AR T & I ) agent [T HHE S, H AT KRBT LA otk JL2K:

(1) List like St AR AGENT-0/1M S A dt bl 1R i ke oK ¥ Ho A 35 &R 46, 11 PLACASPLAR mifE T
TE 18 BRI 5635, Bk S SEEL A 3.

(2) Prolog like JL {3 % GOLOGP A 57 T8 T4 agent ({147 8, Bl 52 8= 41 AL BE agent [0
REHIThRE.

(3) C++ like Y 7AREK A April™ 5 DAISYD, LA 5 7 T SC L7 8, ol i 70 T b R Pk ple g K i, 2 7 5 b B
agent /O FEDIRARE B 2.

(4) Rule based. $17R{CF & MyWorld' ! Fo A s 78 T S 1R 3 7 o 167 o 40 B A2 % PR 5 /DN ol ot 2 TS 15 S
Z I ZRECR.

(5) Speech act based. it {8 3 &2 KQMLYL AR 25 7E T A B agent 2 1] K130 45 15 28 0L 1) 8 o 555tk (0 R 4R 11
KR 5 4B agent 08 & MR D) fig.

b g K202 KA Es ABT9 NI Y GOLOG i85 5P 8712 (1 06 %iE Sl & 7 i
PEFE P TR 5 SRR BT E DU Sl S I BE A o e A o O ) AR R N S S R B AT
B3, ) FH A 558 A5 00 41 B L A G 23 M8 D — A AT AT W IR AT 307 A1, 88 S T A AT 38 B A AT AT B P
FHh )25 R AT 3).GOLOG 1 5 X Mg Ze AT J7 2T T MRIZE s .GOLOG #2138 A LSS i BR M b 2 e —
AT BRI AS W AR 275 1k B, R 1k B T B HARAT B 5 51, A e AR ER, 1 A A — A T SEE E BRI AT 3
J 54040, N GOLOG 8 & 4 f%, H TR 45 A T TAT B (M TR 4 e B AT 45 SR ORI T 47 S5 B 1 T ke
A FERN G AR/ RN 2 B, T A 06 SO AN I AT ) B AR I SE B 7 2 s A7 i #2.

AR GOLOG W F EHAPFERE b & T i B PR w5 5 M ml 45 il v RS AR AR 13 B b8 5 I s S vk A A,
HZERNY T 1M agent F2 )7 W VAT 7E — L83 AT 201 J= B, 32 BERILAE LR JLAN 7 T

(1) AEHRE & &% agent [0 AP

(2) TCiEBEN AN FARA L i N S S ) R AE R T TORL G agent (0B RS B 52 M R TG A TN, DR TR VR 4
LT AP E RIS R 1 JE 5] GOLOG ¥ 5 4 f.

(3) SR Z IAZHLE. th T2 BRI BB N A=A P11 1,5 i GOLOG TEvEAT b EAT i 2.

GOLOG & 5 1) B Js BRPEAR KR B b LB B Al Il S 50 00 & ML ) 1 SO B = % agent AR AL
DL K e mi B SR AT R IR % B8 D). T %1 agent [ IX S EEAAT A AR N £ U SUH L RGHE L E B IE
5y P e ah Lal A SO &8 E B UM R T — FhOT B SR 48 OSC(open situation
calculus)!'" LA SCLL OSC Xy HAB LA, W GOLOG i 5 1A B 43 32t —Fh 5 1) 9 3h X (1T 17 agent F2£ P 8

115 % AOPLID(agent oriented programming language with intention driver).
1 OSC ZAZEAN

1.1 1F =

52 A S AN R,0SC S L agent fEE— I ZI L ENRE.OSC R R0 iR — R
agent B4R I T BEAR I AT e 5%, 59— T2 agent 78 28 AT 3 P S B S50 88 O IR S I 0 5217 5t

Y agent /E1E 5t s FHAT T —MNRFATSILLG,s 195 4615 508 b 25 2o UK I mT e 1% So i A6 ok S50 5624
A HLI A A A R A I, 4 e LR R 0 3 agent (1900 B IR A, DR T AS HL A% s T 1 A B S U PRI AR IR
AR A FLX AN EE FAE agent 19U I FE b 2 A < B AR B 1 AN A AR Y 1 T R AR S AR ML T
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TR RE B A S5 I agent b VRO ) S T <38 AL 1R 1 A I8 B 1 45 Bl R B S5 A AN T gk B 1 AT BE RS
F2 AT A 42 (4T B W AN T AT 4T, 3K I agent DA ZRHR 3 214 107 110175 5% T R4 T B 42 B0 1) DL AE )3 (1947 3)
3, e AR 3 R R B R RETE SR
1.2 SMNEITH

X = ) 1 () T R L R N T T ), A A B SR AT B 1 4 AR R R AT IO Ak T A IR AN T
TR IX — b [F) 4 0, B AV 1O A5 A8 B AT Bl DL S S i) 87 A 2 45 G AR g A IRIAT 3l AR R AT 8 UEE agent 7R ZE 0T
FIRE AR R AR, B RS agent BCNEIRZS TS A M, BT LLANMRIAT S ok 04T 25 4 R, th T v FH — % e 1) AT
38 4 IR AT 2 A7 S8 12— Fh ] DUE I H 2 1 agent 783532 55 B IS S 42 05088 (1 T I R Bag, 3 AT 2
0SC ARG 5 NF & & IEH IR ZIm 4K AT 3.

1.3 &R result_of(a,s)Fibel_rev(y,s)

RIS A 1 S5 S IR RR A A S I result_of(a,s) KR TENS 5t s T HATATE) a J5 I 5 4k 15 5t 8 1R AT DU Sk
15 =AW AT CUE TR =90 bel_rev(y,s) K nAETE 5t s N HAMEAT I 85 B wtt agent 15 SEHRITEIEF )G
ki 5.
1.4 RNIBRY

OSC R T4 Ml S RE M ITA A PR I AR X5 &2 E#e 5 I F %0 4R AT 30 KA
Foliit bel_rev(y,s)i) 8 2 /AL AT & M8 1F FEAG ARAIE agent FI{5 & EE1E & ALAMNRIAT B 5 475 B AR R H Wb PELBR T
TR, A SCATEAN T8 OSC R G A HL. A5 &8 1EHAF 09 AE By P, J5UOR R A AT 30 1) 2 B 4% AR A — e s A2
DRI L A 200 P R HEAT R, DA AR BT AT 3l 3 471,

2 AOPLID iE= B EX

2.1 BRI
AOPLID FEJ7 HIEFREE . RE 4R AR, HGdE. RIMENHNEEE 6 0 4 p, JB A RE T
(program) 1 =(declarations),(capabilities) (effects)(beliefs) (intentions)(strategies)
(declarations) ::=DECLARATIONS
primitive action [(primitive-action-name)({variable-type)*)]*
relational fluent [(relational-fluent-name)({variable-type)*)]*|
[(relational-fluent-name)({variable)*)=(formula)]*
functional fluent [(function-type){functional-fluent-name)({variable-type)*)]*|
[{functional-fluent-name)({variable)*)=(term)]*
predicate [(predicate-name)({variable-type)*)1*|
[(predicate-name)({variable)*)=(formula)]*
function [{function-type){function-name)({variable-type)*)]*|
[(function-name)({variable)*)=(pure-term)]*
(capabilities) ::==CAPABILITIES
((primitive-action)(sentence))*
(effects) ::=EFFECTS
((effect-ruley)*
(beliefs) ::=BELIEFS
((sentence))*
(intentions) ::=INTENTIONS
((closed-action-expression) (sentence).(sentence)(rating))*
(strategies) ::=STRATEGIES
((complex-action-name)({variable)*),(action-expression))*
(effect-rule) v:=((relational-fluent-name)({variable)*),T(primitive-action),F,(formulay))|

((relational-fluent-name)({variable)*),F(primitive-action),T(formula))|

((functional-fluent-name)({variable)*)(variable) (primitive-action) (variable) (formula))
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(action-expressiony  :=(atomic-action)|
(action-expression);{action-expression)|
(action-expression)|{action-expression)|
(condition)?)
while (condition) do (action-expression) endwhile|
if (condition) then (action-expression) else (action-expression) endif]
pi (variable){action-expression)|
star (action-expression)
(rating) ::=rational number
(sentence) ::=first order formula without free variables, in which all predicates (functions) are declared in the

declarations as the predicates or relational fluents (functions or functions fluents)

(formula) ::=first order formula (maybe with free variables), in which all predicates (functions) are declared in the
declarations as the predicates or relational fluents (functions or functional fluents)

{atomic-action) s:=(primitive-action)|(complex-action)

(primitive-action)  ::=(primitive-action-name)({term)*)

(primitive-action-name)::=string declared in the declarations as a primitive action
(complex-action)  ::=(complex-action-name)({term)*)
(complex-action-name)::=string declared in the strategies
(closed-action-expression)::=action-expression without free variable

(termy) v =(variable)|{function-name)((term)*)
(pure-term) ::=term without the occurrence of functional fluents
(functions-name)  ::=(functional-fluent-name)|{function-name)

(functional-fluent-name)::=string declared in the declarations

(function-name) ::=string declared in the declarations
(variable-type) ::=int|real/bool|sentencelagent
({function-type) :=int|real|bool|sentencelagent

22 ZEEERITHEX

RTENEF AOPLID F2 7 ((programy) ™ 45 4L B 70 145 L

YRR (declarations)). Ui W LE A TR P A T B A T 5 )Rt F-47 3l (primitive actions). 5% & i (rational fluents).
PR U (functional fluents) M % 18 p& 0 (function) 5 35 1 11 i (predicate). B2 /37 19 3 43 #5843 At D0 DX 266 42, g O
FATSN Ok BT TR B RR S o 38 05 Z0TE T Bk 4R rhon DL B,

fie 1 % ((capabilities)). Z 1 Jii 14T B PAT I TR S AE R BT OSC ZR 48 I T0 ok 4% A1 A B i AR BEA Jt 1
AT BN RE ) 8 T 2 28 A A i 5 AT ) AT T 4% A b AT

N EE (effects)). 24 i 52 AT B) 52 M0 175 150, %0 . F OSC FR 4t H IR0 28 21 A 56 R 98 R0 R B0 A A .
PR 200 I3 K0 D) T A7 280 1 K ) (Ceffect-rule)y) 4 A () 41 W 350 LAAT Bl BAT 1T IS @0IRES I FR .

RS (beliefs)).agent ({5 & H A, FE)FIBAT T K AR 4202 agent (MIVJUATE S 0 N T OSC R GE K V)4 T
s B agent BT IR I AR o LA S A AT DA A

B M 4E (intentions)).agent I M 85 XN T OSC ARG IR I A AR I 2 1 DUEAS B AT
HIAT sh I8 2, 0 I8 2% 5 1 A H AR N AT FOAT 300550 2 TR = n) 1 H bR A2 150 2 L BR R B 2, 0
TR AR A2, 4 5 2 WK false, W 7R H BR 7K AN BB AL 56 3 TR 7R 12 05 ) A S L HAE ok LR SE I R )
HIBIHLIK A 2, R 2 W R 7R A% ) i 2 — R BT 28 4 DA 8 1) (W0 aa D0 5T 0 AERE I 3a 4T P R I A Se g T
DA B

FEME L (strategies)).— /1 4 5 ZAT SRR g SEws AL T3 AR P2 e Vil 5 P 1R Jd AR Bk 2. H A, 3R
MIRLE T — AR AT 8 4 ((complex-action-name)) 1 FEME A o L8 A MHE— RS 0, 7 LLIS B9 Jig vl L% 18

AL FAT AT 2 AR AR R T0, 18] T B 422 R 50 R Bk ik S 4 PR R AT I 8.

2.3 ERIEERESIETHRIALIE

AT B I S FE AR AL 2 AR agent [0 BDIRAS. 2 agent WOBI— 4105 BN, 2 bl ELREX 4165 BRI
H CHE &R X A R ar DA i 45 &8 T FE EE4T 21 1. AOPLID 5 35§ 1t 745 &8 1 Jstif, LA XT 41 K147 5))
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g

SR R &8 IEARAE AT i B Ak 21, 2B
BELREV (({sentence)*)
X 1B ) (sentence)* (& IF. agent THIH &5 & B IEJREXT N T OSC R IS 5 bel_rev(y,s).
TE L ANANRAT Bl S AR TR R AR A AT B TT AR B 1 54T 3, AR S R A RAT B AR D — A
FAT B AE TN A N LRSS AT Bl R R34 B — R 2% AT B0 IR 1 3 1) D) A T 7] AR AR & 48 1E s 3E.
fE AOPLID *h¥ii5E 3 T i ¥ 5 20 i@ {5 173) SEND,READ,JF K # w] LLsg I A 5 42 M K117 5)).SEND
READ X N [#] 5 FAT 8l /& sendinf,readinf,5¢ R i MOREINF 2 /=452 0 ol BA A1) w2 15 34 A7 A A B 1190 JRL 185 ]
TRUST H1 OBL H T3 7R agent Z [A) (145 AFF1 345 56 2, IR L ¢ & ] LG Bt o, R A s LA R
DECLARATIONS
primitive action
sendinf (agent sentence) //[i] —> agent & i%— 47 4n 5 I TH B
readinf (agent sentence) //NFEWCHE B BAF H s — 4 7H B
relational fluent
MOREINF
predicate
TRUST (agent) OBL (agent)

BELIEFS
(TRUST (agtl)) (TRUST (agt2)) (OBL (agt3))

STRATEGIES
(SEND (agent agt sentence inf) , sendinf (agt inf))
(READ, while MOREINF do

readinf (agt inf); if TRUST(agf)vOBL(agt) then BELREV (inf) endif endwhile)
3 AOPLID #FayiEiTIRES 5672

3.1 BEMXVRESMAEZRITIRS

AT Ab B AE AL H LA S e A5 SRR AT B, AOPLID 1 5 R T — Ml 7e . B riaty 75 5.
—7I> AOPLID &7 A Pz A7 IR 7S 25 Z& (off-line) B KIPR 28 FI 7T 26 (on-line) HAT RS

FE B R IRRPIRZS T AT B0 A TAR, AT 3 A

Atomic action

FLIE AT R e AR =2 0 AR S 7E 2 3K Bl R ALl — At I m—
IR PO W t t
YLATHAT 15T 478750 AOPLID. FUFAE B MEIR  [omLine] ———— 5L o Line
AT Ef/‘{ . ] S B b planning Action sequence executed | execution
FEAE SR AAAT IR N, AT 570K 52 B kAT R 26 1k e Eiogenous wetions ocered|  state
(K147 3 )3 S RS54 T 3, IR A8 SSORE P I 4 5 3R 5 B0 <

T F3 2 AN AT (1) . I it Py AT B AR B A 42 R A
Wiy 1 55 B3 520 agent A BUIRAS (80 BAT 3. 1 St R
SMIELPATRE R KR W 1 PR,

3.2 WHEALEE A IE IR

W HEL A A1 5B 22 S0 S| L IX IR 4 By AOPLID i 5 4 5 R kAL o A 47 R R e

Fig.1 The states of an AOPLID program
Kl 1 AOPLID F/Fiz kA

DECLARATIONS
primitive action
pickupCoffee /13— B Ui HE
giveCoffee(string) 1185 H= N — i
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goto(string)
relational fluent
has_coffee(string)
holding_coffee
functional fluent
string robot_location
predicate
wants_coffee(string)
clerk(string)
no_coffee
function
string office(string)
CAPABILITIES

117 B R

e INSEZE gL g
IR N IE 3 45— AR i

HIRLES N Ak I A
1135 N AR — R e
NN 1 T

1/WMHERL 2 B AT W T

HHENFTHER IR A =

(pickupCoffee,—holding_coffeearobot_location=CoffeeMachine)

(giveCoffee(person),holding_coffeearobot_location=office(person))

(goto(location),robotlacation#location)

EFFECTS

(has_coffe(person),F,giveCoffee(person),T,true)
(holding_coffee,F,pickupCoffee,T,true)
(holding_coffee,T,giveCoffee(person),F,true)

(robot_location,locationl,goto(location2),location?2 true)

BELIEFS

(robot_location=CoffeeMachine)(—holding_coffee)(—no_coffee)
(clerk(Mary))(clerk(David))(clerk(Bob))
(TRUST(Mary))(TRUST(David))

INTENTIONS

(deliverCoffee,dp(clerk(p)awants_coffee(p)—has_coffee(p)),no_coffee,1)

STRATEGIES

(deliverCoffee,if Ip(clerk(p)awants_coffee(p)) then (pi p)((clerk(p)awants_coffee(p))?;delicerOneCoffee(p)) else

READ endif; deliverCoffee)
(deliverOneCoffee(person), if robot location#CoffeeMachine then goto(CoffeeMachine) endif;

pickupCoffee;goto(office(person));giveCoffee(person)))

7E_ER TR )7 I RE ) B v pickupCoffee BIAE AT 145 A MLAS A BT R KF A ik, 9 ELHLAS A IE 4b 75 nin ek
ML 88 (CoffeeMachine)4b;giveCoffee(person) sl 1E I AT 4 11 A WL gs N FEE — Mk, 5 BL7E person MIpA=
W ;goto(location)BINE AT S HF & WLds N U AL B ANTE location A4b.
MRS 4 KN, 55 KR giveCoffee(person) I {f 5¢ F il has_coffee(person) B i 48
B ;pickupCoffee 1] i 3¢ R If holding_coffee HIMXAZEL, 1M giveCoffee(person)fliZ i EAF i ;goto(location) n] fili i
i robot_location [{EHAE N location.
S A A T AN B 2447 B I iR B¢ deliverOneCoffee(person) 2 AL 45 N B iEE . £ 2h 21 H 1) 4% J5 36
eSS person %5 — 83 J5F47 8 BT 41 B B2 2247 8l deliverCoffee 48 25 42 15 4 A\ B2 IHE, fur SR A5, JU)326 25 — A nfi e,
53 000 FH e XA RIAT 3l READ Ab #3203 45 53X I AT B84 A 87 (9 < B2 1 3R (— AN EZ A I A RIS &
AR bR, T SEI T 0T 3K 1 20 2 i Y
EmETAET —4 2 M0 deliverCoffee, o F A 2 A 5547 75 22 W HE IR G A A — R ME, 2 1) (¥ O8 B4 30

HUIE B HEL AT o

AOPLID £/55 GOLOG F2 ¥ (145 KX B8 T A B4R HAT B K B8 71.GOLOG F2 7 i ity e L &% A ik
AEFE AN RAT B, AN BEREAT AT, T LA e FUREIE R A5 AT 2 bR A T <R e 3 SR 0 IR B T SR I R AR T R 4R 12
AT 5 FEA R G R R e 5K (0 15 R B84 ST AR 7 B B s AT MR A AOPLID 4 il F% )7 It il i1 2%
N B BE 5 52 5 24 A <R k1) 47 SR IR, o e AL g N B3 b AR b AR L 4% b B A I HLEE L

“HE\ HH >
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S\

4 AOPLID I2FHiEX

AT TR FRATL 5 JLAS R T5 35—/ AOPLID #2)/3id 4 P=(D,C.E.B.LS),P.D,P.C,....P.S 5} )| 2 /- R 7
P ITEFREE . BEIEE. SEWSAE T X N C,E,B,LS 22— M Py 3&7RAE P T X #x e X 5 15 2.
4.1 BZEMXKSTHAOPLIDIE FHYIEX

BIEHBPIRE T AOPLID 12)75 GOLOG F2 )7 AL, 15k 55 1A B 45t J& T e ik 55 2 ) 1) e 48k, P 2 1) IRl 32
TEAET GOLOG #2)7 A2 th i 28 1 H AR DK 50 1), T AOLID F2 )7 A& 75 & il 1 3R 30 T JEAT RRI i, 1o = m 7E R P s AT
i R T B AR 1 e 4 i AOPLID #EJ7 P ENG 5t s NI BAT3) SEAT J5 10 J5 4k 18 5 s N IR
P’Trans(é,P,s,P', ') € X

EX 1. e L H a1 Tmns(&,P,s,P',s')ﬁ[lT:

(1) # SHIE AT 8),6=a,M

Trans(S, P, s, P',s')~" Poss(a,s)AP' =P @ELM As' =result_of(a, s)

b Poss(a,s)=3c(ce Cacll]=an(nP.B—c[2])) APB 5 PB A ARG c.[11E5RRET T ¢ K 1
SR

(2) 4 SHMRATH), 5=92, 0

Trans(&, P,s,P',s') = (/\P.B - (p)/\ P'=Pns'=s;
(3) #i SHHBBRATH, =656,
Trans(é', P, s,P’,s') g EIP",s"(Trans(é'l,P,s,P”,s”)/\ Trans(é’z,P”,s”,P',s’));
(4) SR IFRATHN, 6=6,|6,
Trans(5,P,s,P’,s') o (Trans(é'l,P,s,P”,s”)v Trans(&z,P”,s”,P',s’));
(5) # SHARHNE S ik 8, 6-pi X 6,1
Trans(5, P,s,P',s') ot EI)?(Tmns(ﬁl,P,s,P',s'));
(6) 45 M AR & PEEAR, S=star &;,1I]
Tmns(é',P,s,P',s’) oo VR(VP],SI(R(P s, P,s )/\Tranv(é‘],P s, P, s, ))

VP, sz,Pg,s3(R(P S, PZ,SZ)ATrans(ﬁl, s, P s3)—> R(P s, P3,s3))—> R(P 5. P, ,))
(1) #i SN BIRATHN,6=a( X ),
Trans(5 P,s, P, /) def Elst(stePS/\st = ( )/\ Trans(st 2]( )P,S,P’,s’)),

if-then 1 while-do 7] LAl i R 771 i SRR 0 5 ik 1) 2 24T 3)):

if @ then &, else & endif & (¢ ?2;6)|(=¢ 2;5))

while ¢ do Sendwhile &' star((p 2,0)| =@ ?

N4 1 AOPLID F8)% P 7155 s FHIE I @ Wl H WG 4k15 5 s FIOFRT P trans(i, P,s, P',s") 1]

EX 2. wrans(i,P,s,P',s') " 38(6 =i.[1] A Trans(8, P,s, P',s')n (A P'.B —i.[2]) A (A P.B > —i.[3])).

— AR A TATHEFRTE OSC RGE AT LU T #14E 8 06 & T

|=3P',s'(trans(i, P,s, P',s")) .

AOPLID F& )7 I 75 17 48 H 14D 758 1) 308 5 A 2 M — 1, DT L7 128 28 R T a6 200 48— AN AL 3 DR I W7 A7 75 1)
N4 H AOPLID f2/7 P /a5 5 s Nl 3E47 B 2k K1 Planable(P,s)I1 52 X.

FEX 3. Planable(P,s) " 3P',s",i(i € P.1 A trans(i, P,s, P',s") A —i'(i' € P.I A i'.[4]> i.[4])).

—/> AOPLID FEFPAENS 5t s A2 nl DAHEAT B 2o LR R4 22 15 i AFE OSC AR 48 Pk I B G & =
Planable(P,s) %Az, 1 BIHIE H|= 3P, s ,1(1 € P.[/\tmns( ,P, S,P',s')/\ﬁi'(i' e PIANI'[4]> i.[4])).

AT LATE OSC R GeH F Z Wi 48 (1) 58 FRAIE BH 4849 B — AN H 3 R UF B, WA 77 23] ' F) =401

s'=result_of(J,,...,result_of(d,result of(J,s))...)=s[,H,...,0,]

TIATBIFE A1 61,5, .., O, R A YRR T A BC ) I RIAT B 7 51,
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42 HEZIBITIASTHAOPLIDIZ FRIIENX
AOPLID fR/FEAE LIS ATIRA T, AT Bl AT 45 S 2508 FLA5 8 0 55 B A0, L B 17 5% 1) 3 480 2 S 15 5%
Z I A AOPLID F2J/¥ P & s 5 FHUTH &5 5T BELREV(y)HIT SN A 5L o e 5t
s'=bel_rev(,s), [ I FE #5358 P'=Plop,. AOPLID F2 7 7E LR IZATIRA T MG L anF:
AOPLID(P)
S:=0;
while (P.I#JAPlannable(P,s)) do
s1:=planning(P,s)
while (s#s,) do
WAT 51 PATBIFR I N 4738,
s, B P
if (& 2 AMRATEh)
s:=bel rev(y,s)
else
s:=result_of(J;,5);s1:=s
endif
endwhile
endwhile

planning(P,s)
1l B |=Planable(P,s)
return s”,s' 4 IE W3 R o T 45 21 1) 47 7 37 3 451
IR TE SR A AR 0T — 45 58 RO R P, 1 el I DA 2 07 s ULk 58 BRAE W 48 AR B — AN T AT 7 2, 32
TP AR I B 28 42 AT 10 AT 37 SR AT 1% 7 9 P IR A SR T AT 30, W SR AR T ARAT 30, 3 B S 2 14T 30
J7 B AN ) S TR I F S PRI B 28 708 10 BRSNS A R AT B BA ).

5 MBAXIIELLRSNE

— A AN agent WiZ A A EE B HARSEOE A LLRAT HIRAR fE ST NS 7 AN A 1w
Ab PR EE J7. 771 GOLOG & 5 72X agent (1) BRIt 5T 5 e 7 I I8 15 Ab BRE A7 70 6 B AN DA 5038 X0 BG4 T IR AN
5%, 1:Levesque,Shapirol W s T ] 25 45 i S P IS & i H ARS8 15, i GOLOG i & Ak
0 B4 Bt B 8 KL Rl Lakemeyer, Levesquel" 5t 76 GOLOG & & " 5] N K A147 8§ 1 T MR v 7
%;Shapiro! " HE T GOLOG 5 5 A A5 i) /00 AR 7 L3R i v 7 e vb e —Fh L 58 3% A B8 L fulh, AR 4J%
TAE T AT 1] agent B2 &R ES.

ASCRISCHER[12)7E 28 G S AR AL L5 I 177 A S B IE R /E GOLOG i EINAE & Bl
e 7 SRBE S0 S, BN & 18 1 TR LA B A7 B30 15 F0 251 1 i) )3 Ak 2145 4 [RIAT 8, T 52 iR T GOLOG
B E IR AL agent /0 B4, To AR agent 1A T AR g 27 A6 A0 IR i 3. 45 ) L 45 T — MR
B 56 38 LS B A A IR R SE SRR WU E S IO TH M) agent PR BT IR HL T K.

FAC gt JAVA 4mfESiIl T AOPLID. R TR MR, A SCARX 5 2 A C 1) agent B, agent 454 DL K
AOPLID 1 F I SEILE AR 51247 FR 5855 1] 8 2 AR R, A 18 78 5 82 50 7 ot b b AT 23— 22 (1.
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