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AN (meta-rule) *2 4 # B X, PICASSOf HE S T FX AR AP EE,

AETFRAABRA Ry 2HARFTX., ARETP, FARNZEAEZLRESA
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ABSTRACT

The use of rule basedproduction system oriemted programming paradigmg
has gained a large popularity in the last 5 years, especially for developin -
computerized expert systems. This paper introduces a new rulebased
programming language called PICASSO that has been tailored for the
mplementation of fuzzy decision support systems. PICASSO can be characterized
as follows; It uses a forward chaining inference approach., The language give
its user a choice of three different control strategies, breadth first oriented,
user controlled and meta-rule controlled. PICASSO facilitates the formulation
of pattern directed invocation schemas by supporting match-variables as well
as other sorts of variables, Information can be exchanged between rules using
message passing as well as data sharing, PICASSO rules operate on permanent
knowledge bases that have to be defined in advance by using a powerful data model
called S-diagram, The PICASSO inference engine enforces the consistency of the
knowledge base, The knowledge base may contain fuzzy information that is
represented using a two-valued approach called interval model that allows to
assign a probability to a predicate as well as to express our strength of belief
in this estimation, which is important for fuzzy decision support systems in
which frequently involves rules that have very different degrees of empirical
conformation., Special operators for automating reasoning in uncertainty have
been provided for the interval model, PICASSO supports the combination of
rule based and functional programming as well as the coorporation between
multiple rule based programs, PICASSO-programs can easily be integrated
to LISP-programs as ordinary LISP-functions and PICASSO-programs themself

can call arbitrary LISP-functioas.
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EARERE R, ITAKEAY RN EME, REFWNEREETZNIHME, AT
BWRHEAB T RS NES, AERIBTEN. ABHTERRENRIEALETHE
AR AREZ —, ¥IRYSENDEMWIAHER RN, 2ELRNEREITXFHERY
KA BRBEIHF AT MR,

B, HTRESESANSHMITE, WP, TESER—RFMYAM (S h
ERM—MEE B ARTARFTMR ), SHBETREBEE, 3 TASTRRGHEL
FHBIIERE, TRHITLE, BEERET %, Hit, EARSREIBITENL,
MEERHETHAMNGERASBEARF R EEERHREFIBIIAN, BZ, ETHM
BIRLPF B & TR AR AR KR BT TR E R B R, HRIRE LR RATRY, X
FRAEP, LFIMIRE &M/ SEX (condition /action pairs) MEARETR,

it (R4 then (EHER)

FRUHEREZE— £ HPICASSOK . # THMWHRFEINES, EE&% Bit
K AT BN A8 5 AR A X ANE T Z L RIS L A M. B TR R
FRITESHRER, BEMIRATREIRRLA,

ERE TR BT R HE S AL R A WA,

(D) RBFEmREE/ HIRash 43 ¥ (forward chaining /data driven control

strategy ) BJiEF

(2) R MR/ 5 B R 45 (backward chaining ~goal oriented con-
trol strategy ) AIiEE :

 BAEFRERTHTEHN ERAR, BENAERTREIXRRSE, BN,

c RIGBEEEREETENE /RENENES, R NX L5 i B, R,%
TREBRBEXRHFREKY, HEBWNEHRTAERELARE, R0 708 5057 24508 H i
AT 1, HIREEPDNEZER., S8 KEN R HIR,

BB EMNOTERER BRYN, XERECNABREEEENNE, HHX®ES
AAFHANE A AL RIS EBNTE, fhes L INTER Rk s R 4 A v —173h R
RB— G4, REHFSEERRALLNS, BRATFLNHOSHENEUXER /M
WER WL, B, RaSEENTFERPERyARE RN, ERBdEd, e RERBH
T, B XHBEFIRIFRELERARBN, 5508, WREFEPPRIFTLZIHE
ERRKAERXTFoE, BRI A3 T HA A Rws R Y0 07 1 18 S0k YR AT 4780, XX R
e R T R AR B K

RATEHAT KRB, KRN HHEPROLOGH &6 B iri BIF i i,

. Hit, RIVETHERBES—HES L, BRNTHEHAXAFHFHEAEERTHES.
LOOPS ( (LOOPS 833 ) fiOPS5 ( {BFKM 85) ),

EOPS5 MEMSEHTRS, MNBHERSR &N/ 2/ X5 Ff 4R, €8 T # V&
(trigger, B, MRMMATLMTAFELHE, RITEXFAMBER &) . Si7HEN
CHETHOM A A G A 500 3R 58) TO 37 = 2R 1 7 5 S B L4k P9 72 GX R OP S5 FF
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AR ARE ) A TR R MR 5, RBIERGER WS, OPSsry S %mﬁﬁ
R 81 A BRI B AR A RO, BF, 55N PR 55 S A VA0S 18T 5 M DGRE R BB R
T SE Ash 28R (XAN0R 28 BIEEE— % SRR % 3B BR B BT AW D Pk
s BFZ, OPS5 £ /R UFER LK EHEMN, thot, OPSs @Rl Ll 4E KE
TR, BAFTEHESTHT W B Z i+ & (first order predicate calculus) K F# X8
1. EFEB—1THRHHE ——MAE (Rete-algorithm ) ( (FOR 821 ) R 17 8
VChd, MIet, JRLLRH kIR — Ao 0 B A 1) 0 BR 8 8 BT & T I & RAT

AT, OPSSHLUITHMER, BHEZES BT TR TRELHRE,

o BARGEE TR B EEES, :

« OPS5AR L H A A RHIRFEM &, OPSSMITAENERHBRE, H—1OPSs BFL
1R, BEL—OPSSHIRBEER BTE, AEARTHERMRE,

« OPSSHTAENZR R T HR s, AT, XA RN, HRAIEEARYEE
f87r, BN, TRBROMA M H B EAOPSS TN, AEES T BN
HIXFEEIR, B (UUA B A8 — Bk AR R8T A OPSSRY B R Rk ik B AR,
R GREEOPSSRIFM A R E AL, 244515 % 25 I RAE Sz B3 6 1 o 3%,

* Ng—HBLAEBTHERAE X L, OPSSE—IMEHERLE, X FHTHY
RO RERITRE S

* WEFRIAR K, B5EOPSHIEHIRKREEEETRHEBREN, By HrH
A 2 B SRR, L TR AR SCER B B AL o) T Mk B ub L BRpY  H) 2 EAEMAR, A
X KEORFE, OPSsHrEHiam A RAHm mek,

c HAL O TR RFRHE S Mk, OPSsHMNEH FEH HER
B, H4EFOPSsRt, BARZR AR S SRR B4 FF, XMOPSsHy & fF T3
MY,

* BARM S ZORMA R BT B AE S Sk B TR OPSsR R LE S R—4
BAEQ A= A, A Bt A B OP S5/ 7 5t 1+ RV (b 20 TH 110 2 ek TG 1) D ARR B )
HHRk,

« OPS5ME— BN A NRE AR CESTAEARERER) , EESAIR MR XK
I EHGER AR (O PRI E T RRAVSE R T 4 I3TiEamitie. D

* Z2FLoops, BXRARBREETAK (RMNEAEHERBELoopshIEE TH W
MRS ) . LoopsHyMRBET K ATEFEs JL4h, LoopsHIANR R LIETE FARM x4
Ht, Loopsiy i 28 H — 109 T 17 P00 IE 18 23 3 ) R0 — R R A 2545 IR T4 RO V8
HMME Cactive rule set) % 4BMHMM. X T IITES R EH ER, BT N, BE
BH A WAL LREN S S, EShAA TN . Loopsiy MM B FF Y & 4:/30 463,
EXEBEEY, BERMAPAEXLISPESBI R ERLZRDE, Wi, LoopsiFE
B B BT B XERS THEL4H LR R BT RRSIIFER,

R, LoopsFFELI FHA, X EMYIETHRLMIITHE SRS ZRMH,

* LoopsHyMMBAIE S B H M HRE, SOPSs5xtth, LoopsFEEIRALILAT AF BAIM
&, XRMHT ERTHEHEN REBH.
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* LoopsRRE R H1iR ( FE ) 4R HLRR #1028 60 1 LRl R, Loops Ry B 2% 4 B8 4%
RSN, XTI R RS R WS T EE RS, st Loops@BEARAREX
AR PR AR 1550, A O S A R — B SR AL R TR

« 5OPSsHity, Loopsty ¥ F B ¥4 ¥ MG H T AR BN TIRE, BHIL, i3
TESRAIT AR MM TR P R RS R, XERIFEHTERME—ZPEMNEE BT,

* Loops 32 Rpnd 74 1 ¥ AR EY 138,

*3; — MG IR I —— 5 e T RS I B0 ML W SR FLRY BT A B M K B R AR AT — 3,
* 4y TESYMINE ——IE T 35 IEAE H B VRAT I IR B B TR I 4R,

2. PICASSOg+EB#

WG LEB S, TTRUVEB 58, AR T HOWAE S (CLAE IR 4 Hoal JE T 2400 i
CRERRLE, EARRTHHMEES, ROERE TR BEPICASSO, pE—4ETF
MRS RS, Bh FRIRER S F EM—wik 4, FRPICASSON 2 Hix
e

o {5 TER 1] (R Rk T EE A 72 2 UL W ( production rule ) BT HAT,

 AE R REMBR R IR RATE - BB RS REERg 0, RKiEEBL
3G Tt AR A A B i T B MR R (R ) PSR,

RS R TN RSE T AN ER R AR ENES, FH%4S
LH%%ﬁoam\ﬂﬁﬁﬁ%ﬁ%m%%x%Lﬁﬁmﬁ%ﬁIﬁgMﬁ%%ﬁAéﬁ,%
HAHCR . BUTAN, T0HRAREER LN SR E: o, XRRETHKER &
R R, TR,

< HBBIANRE T, MR IS, ATE RN 5 2tk MR E 5 R R
HHHIThEE. :

« F—ATorE . FROAAHR ESE R S(KBMS) I #ili i b T H K B4k i PICASSO
LA B 4 i B

M TEREEEESHERS ATEE0ERSSRLERRIKZREERS,

o« PEER—-FAREEE — AR EEHEAS/PICASSO B M Ha M 3T KX B
g,

« 3 3ot DU A B A B A 2 R ofe SR WA e SN R S S A R o 5,

ETEW;%*&M@%PEA$Oﬁﬁ¢%%ﬁ£,H¢%umjmTPmA$o¢m
IS8 SR ZE 3 i P, 854321 PICASSOM M A ML FiE X, #5552 it BPICASSORY 3¢
BRI gns . 625 A P PICASSOZE R w e HIP 5 T B F B S8 78 4 49 PICASSO
ARRAN RS8OSR 4 — R, W PICASSOM TIES IR, FIENS BHH.

3. PICASSO @miREmE®

PICASSOfy#fi: F A%t 41 L 43 B I MU FEsp A W7 () TR S, AR
M B AT 325, A 2 AT R P ICASSOHNREFT 6 A A Bl 42 5K, IF ik ik
PICASSORSHLIW A LU U R A A RE AR ENEXRH 2,

»
[l
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3.1 PICASSO/ ¥ #K

AR5 1B T At 3 Hobe 72 3 SO 2 il ok, X P B gm il e 2 B 2k
B A ( CABR 743, SDM (MCL 78] >, TAXIS—®F 5T i & ( (MBWsoJ,
(BOR 8531 YMTEHEX M E#TM AL HEEM RN En, o3¢ (EICK 87b] A TXF
Yoim B ISR, B BOPh B AR TR i R L L I SE B 1 L B 7E 18 3C (Eick 843
i (Eick 853 Y fif T 4. BERMIIFE &I B B TE Jefli B KBS 454 BAR FE B35 LA
H, EHTHENFZE, BNESH TIEXHEEEX T ZINRERS,

ERIIKFES, BIREGETTHLM Centity ) MR, LHMETHH (class),
LAREIHFFAE ( property ) A M (attribute) ik, — A BMA — 1K H (domain cla-
ss) FM—ANEE S (range class) , AL~ AHEBHHBRREFLEFS, —4HH 240
BB, W EHE— R RET UL — 4 BEETHRER, —KHELK, T8
AR Funique ( B{H ), multivalued (£ ), onto ( ——XIF ) Floptional ({F
) RBEBEMNEY (cardinality ) , Wl A BHEEAHRE, B HARM, —f 2
R EANRNWEE (LW, F—FMEME, AUERFERANTEEFHK) , B—MEHR
—ARHIR BRI e, S MERMFEK) , BRERSBENX IR, HH,
H—MBEE AR KRR T ROy R R, e T o, MR R R,

KBTI LU H A 2 B F 255 (subclass) , AMEENIE A EHME AR HAE (dis-
joint ), BA[E XA HHMAKFIESR (overlap) , AN K FIE L —Lu BN FR 4], X2
05 2 BT 5 58 B4 35 BB BB T 8 M

Tihh, BALFIBLL TR R K, —FRES R ST EYLPHE LK (8B,
I, —ADRREN Cht” ) K50, ERTE AR R (R L2 AT
INTEGER (#8%) %) . ®#HF—FEANEE LRRFERRG (in K v K E B
R I BEHFERTSEEHTEE LERINMYHER £, BBEF—-BRAEHKE. BL2MEtRE
Mk ) , T, RATEE—FERFR A 8IEG) (lexical class), T ) 38 FIH KA
HeWeRk M (value) , FBEBIM MU G B (simple attribute) , % “FfR
WA F (nonlexical class ), HELRABEHR AL k(entity), HBFHRNIERE H (role
attribute ) , P 4RI B3 HIM U RRE B BTG AS, BUE, NiRSLRHIEM W — AR 2
HRMREANERGE T (belongsto) —MEEM FAMAER, FTIRFAMAKHM, HBR R 0
W s (create), MEx(delete), AT EN] A F (connect) BJH AR, WATIBEH] MK
fi 25 BT FF (disconnect), T H , 2 W-T L 4@ AT 1 2 Ab 9 S5 AR (BT B AR (replace),
HA] LR -~ AN LR TR T (belongsto ) — AN BRI JE iR B 591,

FIHT A SsERNWTFE ERBRTEBREERREENFIENE, © HEKE
(class ) course (IR ) B, HKjcourse@F T URFEBELFE it 0 BT & iBF,
coursef it fiisection (7 ), K NH¥RWLHL I THREINIRE, FEfsection TR 4
o X HitlsectiontE U H—A K, ERHEC NI Glcoursely fEM Bk (role attribu-
ce), HMARAXMERBIERLA, /EHRBMssectioniBif M section FLL T #5444
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BRELL—— v AHE BH ( mulfivaluqd ) S Cunique ) R, AR AREHE
(optional ), iikontoll#;R— Bsection 7 {fH, MU SHENER course——HW(HR
B B= k-0 BrikioRt éﬁtfﬁﬁﬁﬁﬁ“u_tﬁﬁfﬁ’“ . Ak, T E—4 B TR A courseff) section
KU, H—HEBWX section B 24, R WA —u Sefe s ool 4k, H o, — 101
courseT FETHE (L M T AP R AMIBEIER, Wik, HKilcourseMIE RS 1 i1, B
FKolcourseJ B prerequisites ( W G E ZRYHIR ) BB R A Fcourse (TIARRBEHE
section numbr (Y5 ) HRHE, H ¥EiEHKRIHlnteger———FEF) .

514ty HHilastructor (HF ) M student (24 ) BAESM, H b4 4
(PPRE) WATRERERA (LB ) . BRIES A VLT, BN R EAR R B g BS R,
K RARTBKN (disjoint ) , iy, HiDepartment ( 57 ) filastructor (R ) Z
R X ZAREE, HRSHEREECNENERN, B2, ZHEHEMGHTARPAE G
BB LA B 70 K 2 S0 i P AR BEAT B IRT AR oE

BN BORER FLISPH I, LISP¥ & URg MiEH S %A (S-EXPRES-
SION), X BbkEWZ T HARER G—f P A BHR—FSEEN, BARELISPH AR
B, BZ, WEFS-EXPRESSION (55 #ikx, ERXASRH WEE T RMATOM
(BF) RINTEGER (%0 ZERIGHIE B P Hp e LT, R, HAnEEl
H5E L — BRI, ROy B AR T, i, F (B Al SRR R
B R R, EURSRERBLY CINE XEA, B, ISR RN R B ) SRIRERAB
B X B,

AN ENTTRP 0T LIRS XA sk, COURSEID (%) . SEM-
MESTER ( 247> . TIME-RANGE ( i[EEHE )« GPA ( FlE—pr By LM & RE T
4 ) MFACULTY (R ), T, HATHEHILFFARHINRE L,

i) lexical class GPA subset of SEXPRESSION where ( *a (and ( sumberp
“*) (greaterp ** 0,0) (greaterp 4,0 “*) ) )

ii) lexical class FACULTY subset of SEXPRESSION where instances are

(MATH COSC BIOL ECON GEOL PHIL)

Her, i) EBXTGPAGAE 0—4. 0Z M, T &, WPREBAEERNGPA, 4K
EEBARALE LIEASERNFYME (5.8 “abe” ) HEEA/FA; Miin) B 48
BHETRA BN MATH (#2 ), COSC (i&EMABlE ). BIOL (44, ECON(&
). GELO (43 ) fIPHIL ( #22) @ LAk 5 FACULTY, EiRmxit R BEE
HH A HSEXPRESSION (45 ) £ AW ¥4,

#2Z, PICASSORMIRER—/EX M4, BildEEfmARNRREHEwE REH
fhst RERES ik, TEAVR T P ER R RN R BT RN E, HEHE (fact) R—
Joli 5 (unary predicate) ,

3.2 EHHEPICASSOMIR M a4

FEX TR Wi, RAIN G T PICASSOM BURFER, 754 MRS 2R B A By
B A —B0G B, WCRXHIREAENSICER T LR RN EEK, W PICAS
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SOMy BiT RAWE Tz E, PICASSO MR SHEMT T H4,
PICASSO# A 354 4, HfHHTFHINERY, WwaHT AN £, windLinfer
CHEE D), getcert (PRI ), setcert (BREHE) Flnegeert ( MERERE)
EX W E B E N ST WM s conclude BT — MG 5 PG IT E1 IR A, F
%, UTFHHEENBILA GBS, B AP L—RE, ‘

HEHNE,
EEEEE > FE B R AT B AR
Coeow o T 4B A L T e,

/ SHAT 257 7 Y 751 i BB IR B 45— A,

iy ScreateMMAER—MHTE, FEEHEANE R E, HOEERNT, (create
CERD GHXE ), EREHER—NLH ZREED FEE B D M RE

(H—ANELRUMEDR—DRFRE ) , HRFE) ZRPREWBE——MXT Cat-
tribute-value pairs), XUBEH—— XN HHSELBEEROL K, BE, X EHEE
—A % K 5 (entity-number ) f WEIR, XASHME—HERH T AR BEd ER WX
R, FEERBGAEFRR, WEBASKE, BXREBY, XHRSFEHTERLHIHRR,
VLR SE A Rk, A —Jtli & (unary predicate) 7735 MR (in, (student
12) RN TFHE, HEARSL12BRHRE MR T2 0istudent (2£4), L & BT
5 (binary predicate ) ¥EFRBEHE (i, (taught 13 45), Htanght HEH, ¥
ERHEERSI3F RN RBY S (section) B HEKRS45HT BRI # 7 k# (taught )
B, (&, (st-ssn 12 43333333) Y. LA S12TRAR2E L FRESERS (B
st—ssn) j£43333333, (MHXRR) WAL —-MEE——MHY, BTAEELS, BATHRT
BRI L AN NE, .

1,

(create section ( ( sectionnumber 1212) (semester Fallg7 ) (offered-time

(MO 200pr 330r) ) (accepted-student 34) (accepted-student 33) (instructor

43) ) )

Pl ERBUAER—IFEE, SaRgiiEsection (47), Hd, MEEH G5T 4
BfE——E 5, BiEsectionnumbr (55 ) WHERL1212, B¥ksemestor (241 ) Wi RAFall
87 (87T4E Bk F)s Aitkolfered-time (REERY LiRITE ) WHREMO 200r 330p), HH,
BM—TF42:0083:005 JR{kaccepted-student ( B4 8 Mt W24 ) MI{HRSE 4 245
34 FN33Hy AL,

BRAENRBE——M/EXNKTNETUB U THEAGALZ—FBK.

amodify, areplace, ainsertfflaremove, ¥, FRGA G AWM S — M FFakk asser
tion (i) W4T, EAIM HEHE I T, '

i) Camodify (SE#E) (X% )

By HREREERGIESEE (RHEREIEY ) S,

ii) (areplace (LK) HBHE——MX) (FRHE——FID )

X FFR AR BUR BT 1558 1 28 (b 1 1R 8 M,
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H, MREEHEARESE£HE, BUEEPR—AHE, & 9 Hareplace, TAE

amodify,
iii) (ainsert (ZZ{kE) (*ﬁ?@%) )
B, R ER AR E—— RN R S WA,
iv) (aremove {(SLiREY (HHEFHEY )
X, R AR P IR IR ) R —— R X AT S BT 3 A b e
THERMAH—EHF,
B2, BRE B R SR B g1,
(amodify 111 ( ( sectionnumber 4444) (instructor 76) ) )
E%%%E%W%Ml*%ﬁ@sectionnumbérEﬁ{ﬁMlZl2Ej{%}4444; BEH: instru-
ctorfy{H M43 K76,
(ainsert 111 ( ( accepted-student 56 ) ( accepted-student 34) ) )
EEKERBMaccepted-student B {E 561345 BT Bk 1119, B, LS H56
T34 FAER BT .
( areplace 111 ( accepted=student 56) (accepted-student 25) )
B Btk accepted — student B@ﬁzsﬂéﬁlﬁﬁﬁ’ﬁﬂ‘]% B, BrEeseiy 2 ETEL AR
525, BT RSB #E (KESH56) .
.4k, FfrSerase (4 B ATIRIEEHIE AR BB, HARERE,
(erase <EHKEE) )
FEPATE LR B G, R BT B PTA R B R S MBI T .
A4 inferf i RPELER, Cinfer WFE) (with <EI7$%$> BN
M fr4connect ( ), WM HEEMZREAFTEMMB S, B @ 4 disconnect
CHTIT ) ] A 2650 R BT S6 iy i 2, oAk g =i
(connect LB BHD HXE O
(disconnect <ZLfk%E) (K7 )
A, RERBEMREFTREESQIEFEAIN S, & PICASSO, afHLL FHREM—ATT
ERE U
w1 O CGRAD EERBY D
#BR2: ( BHER <EHRS) (EERESESHE O
%3 (not-exist WFF/HEHE) )
Wi, (st-ssn 12 43333333) J& T#=X2, MEMREF AT EARNS, MWEZL (H),
BMHAEC B,
%t T4 not-exist, WRIBEHW EAEETHRE, WEKt, RZH,
Bosh, ZEMEREREEZ A, Fopen L EITIF, A Z FAUR close kX MLIE R LI E
B0 H 4R R R b, ARk Wcancel, MYRTHESEE TRE,

4. PICASSO# ) &% 28 35 89
PICASSO#RIM B9 — i ] &1,
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— 4 PICASSO# M B T B4 W,

* AN B——R R, ERTRET, AMLL0AM—,

c FHE——wW “if” BL, BIWRT —&KHMMMZETH (le ft-hand-side,
HRLHS) ,

*HMEE——mW “then” #k, BART —~FHMUWKEFih (right—hand—side,
WEHRRHS)

* LR B R —— R TR R A AT S A R — s A 4,

~ BB SR AN B M 45 B DL TR SR

HH——EERLISPEF (atom) fF (list),

K —— AP E X B LISPR psm s, SHHhYyEL,

TE——RWARE (MU &%) HeERTE (U&$#EL),

PICASSOR#E M A L T B9 A A 2R %R
i) C HMEY Cif (FEE> ) (then GHESEY D [ (HimE ¥4 1 )

ii) ¢ ME> (perform EEHEY > [ (WMAEH> 1O

Hebii) REHRFBN, BRREFFEMNERKEHE, RESPGTHEENRENT,
#3;

( rulel23 ( if‘(salary 7z 7u) (Ygreaterp 2u 50000 ) (then(connect ¢z well-
paid-employee ) ) )

HRE & R P HK BT 50000/ NGB T Ed, B 5 B % 4 28 2 7
well-paid-employee ( HFER )+,

—Z&H MR 4 (RHS) WL FTEH4E,

« BRI E AR,

 BEELLESEAN, B, B, ﬁi@ﬂ%ﬂ%ﬂﬁ)ﬁ%%ﬁ%mﬁﬁiﬁﬁfﬁﬁé%ﬁﬂﬂﬁﬁ
MIRE,

- ERLARHE RN LISP ¥ p i X Sty 318, XA S nl s e B f e M
RER P, |

PICASSO# MM & 484 ( LHS) I TH .

- KTERWE,

- BERFTHREMNSMEHEREE (certainty factor),

- VR E %R ZMCY IS RM. R LISPAT &R P E L.

PICASSOA WA ARG LR, |

- BWMAR (ANAR)

X AR AN ER TREMRSRNK E AR, B, 7ESEHRT FEH N 253 Bk
HERAMWZ 5, XEBUPFABEHFEGRBTERMURILEXNT, BFERR? FL,
Wi X B — AN RARE, EERUTHEN, 1) ERWA A LHSH o 5miRE
TR, BT ICECI AR (AR B ) BIRA S XX KR AR X,

i) B8R, BAERHT R EeX ¥ 17 BRt, LHRBREMN, ReABuEn, ®
AREFGEAE, ATXHERNEFREAR (—BITHAN, EHREREFNE), &
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FPEcTh BT UL B B ZE S P X R B ( ARSI A R R R AR, MEZE
REFEMER) , W HMWAE R EH R ARG,

WERMBHE— THBHIELR, BERBERNMEM.,

B, MM rulel2sf LHSEE— AR (salary 2z 2u), Ho7zf 2uRRE
g, salary (FK) ZREM, 2280RLHS, wFRBEME, — BMRUER R A TR K
s rzflzuiE s Bl SH LB MFRE, ENHRRR——XEH, R3S THEARRE
— %k, BMAIREREHU TAE.

entity——number name ( age title ; salary
* k5 ® & F % i1 | # K
3 | Joha ! | wATE  seom
. ‘ . S R E
5 | Kim I BRTEN j - 30000
‘ .
6 ‘ David ' 66 BEIBRM ) 60000
%4 (salary 22 2u) 5> FIERTI 5 HR E R B TR P2 HH TR,
(salary 3 56000). (salary 5 30000) fil (salary 6 60000)
TR 2220y HPE BT L T,
E R % | 7z 2 ?u
I
® ‘ 3 | 56000
il @ ’ 5 } 30000
Il
® ' 6 | 60000
|

LHSHSE — 1~ & # & ( %greaterp 7u 50000 ) Hrh, %greaterp—APIC ASSO
8, CHBEAMLISPR AN E fereaterpt T H AR P LE., ELH WM EO U E
B, 70456000, % @ HMEK Tu60000, HPEEMHFE A (% greaterp 7u 50000) fitH
ERIt (H), XHWAMYRIMMEE, THEQLAMPH 2030000, # kB &% REHR
B, MERXHAM, HTF2, X rulel2SBILHSHAFHEZ G, RANBOMEOA
ERELHSHHIA KRR R, 0. XWAMEME T M lrulel23, P, PIC ASSO
#iTrulel23BRHS, it, RHSHA—1311E, A,

(connect 7z we 11- paid -e mployee ) M _I T DCFR 4% 8,
316, T K PR3FI 643 B X 17 By 3 A5 AR P A

PzHIE S B A A5



5% - -

12 TR B ¥
entity—number name age title salary -
v = ¥ A F o Bk #; oK
3 John ‘ 82 | WETRM 56000
: |
6 David ' 66 ; BRTEIF 60000

FRX ALY %45 (connect ) F2H) well-paid-employee ( H#F B ) f £,

AR, XMERNAELER AR ERDRE, TEEHIIREHLISP 2548,
AHALER R R FPICASSOM EfA 1, £REBRAD L& (RE)D) 1 S (i H) %
oo W& Sx RLRER, TAIMEXMT, :

1) MW LHSH 242~ 5HEEFRRERPH S (FL) HERZE, o RER
W2, MUET GRCEIX RE M RS 2 R & &x, &xA LA REREME,

i) B S MS &xE, DRE-RRIW LG, SxDHER E (BERS
), BHESXERRMANPEREFROFER T, ERaREERERERN,

B4, BREA L TR,

( rulel24 (if (salary &x &y) (% greaterp $y 50000) ) ( then (conn-
ect $x well-paid-employee) ) )

(rulel2s5 (if (age $x &z) (% greaterp $z 65) (name $x &n) ) (
‘then ( conclude The well-paid-employee whose name is $n and age is $z rea-
ches retiring age) ) )

He, rulel2d B3 MM rulel23f BN, RARABAIBKIIN rulel2 359 K 7 ¥ 42
B zflr uH SRS RAR &xfl S yRBATE, MEMPEN AERE, WEZR
rulel24LHSH B Z /5, RALRHZEEIxMEyRH (——XTR ) 2518,

e = £ ‘ &x j &y I
3 [ 56000 '
i1 ‘ )
6 | 60000

XH, 2RERMEyRBERKEMER, EruleRabf2RTER S <M S yBEMEBE
M, B S xF0 S yR S BRI IRG Sy E, B,

x & % $x | $y
3 ‘ 56000
&
6 ] 60000 I

LT rulel2d FA SR Srulel2s—f%, HEMR SR, BB BBkBErulel2s, 1
rulelo3s iy RS R 72M7u MEE REALE, BRES—BRElel24/F, rulel2ais
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RZEE S xS yW IR ETE, HERE—RNBTsIE e, THESRNulel2s,
rule25fILHSHE =444, &K 4! #. (age $x  &z), it SxEl & A {376
(ZErulel24 M &x B BIMFE D), 8 SxIIERNKHEL, RB1ERE T4 &
(age 3 &z)H (age 6 &z)
¥ PR G I 4 9 004 pUpE, KA RN,

xr ® & &z = & & | %2
! 42 By | 43

ﬁ S i# o
e T e

FM2%, (%egreaterp $z 65), TFAXMERMH SzMfEHRes, 52 H XK Sz
W6, i BT $z28425 Sxh3X MMM £, REE Sz 066 § x6iX AMH.

rF B % | $z } $x
& , 66 '[ 6

%3%, (name $x &n) '

B S$x=6f0N, KRHIEHR (name 6 &n),

W2, fFaX &AM &afERDavid, BrodiiRrulel2s LHSH = A &KA4H
BRMTF,

¥ ® & | s | sy | sz |  $a
ca I 6 | eo00 | 66 | pavid

FEHfFrulel2siyRHS, RHSPR A —A54E; (conclude The well-pa id-employee
whose name is Sn and age is $z reaches retiring age) ,
concludef2PICASSO i 4, M T HABIE SHATEN 40, HA¥EHKRE, (conclude
(HRBFEL )
PramEmagi, Wit Ui, RRRRANFAEE%, ~RATEN Wb SHRES
#. liirulel25@iconclude ( 45 i) H: The well- paid- employee wh ose name is
David and age is 66 reaches retiring age ( £ RDavid B ER , i 1 BREKE
66, KT BARER ), NPATR, SREE S —4 L ERRNISIE,
LRERTATERAEPREGE, XSG RTRARKMNMER, UERERIEN#EET
B B0 v i) HH ST 4 R 5 | AR, BAILAUXBERMCERE N B Z R R L BUER 5,
RSB BAT R A AU % A 5 AR A R X e R 4508, AT I b BE RT LAERK
B, PICASSO# @t T 4 )88, MILRT XMMn, HHEERNKITESE K, gy
AR, WU A A R R R A, B, 4 )37 B S HLI 2 () R s
SEBA 7T Rk BT, Bk, PICASSO.RLIEAY @RI T MApEAH 77, 8
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J 405 A0 B Mol 26 T BRI i AT AR I 1S S T R, TR S 8B TR B R R
HEE RIBAEBEETR,

1) Ko, SRBERTE SOV AEER, ARG REBKIER Sk, B,
WAL RTRE VRN TR, YEBEABEHE, CHAERELERTERNE, R
BRIV £ B W RN ERET RN REE,

5. PICASSO#y#= IR ee

PICASSOM B S T4 TN, FELAFMMMERLFEHHUU L EHRBLE
o, ph T BRAY HE IR B e W — A M M R $h AT, PICASSO XH=FAE K 45 # %K
B, FANTTRELHRTESEER. A THERTBRNENCFHERTE, RN T EIIA
— IR ISR ERRINEE, XBRMN T EIEME A RERBEEM A 431,
AR TN TR g, RITHERR TR RN TREEREN, I, BREHER
TR — RV BT R B Lo TG B SUR AL T R,
Let @¥A (20 = K
AEAPTAS—EMESRAE. 4. ilED, foriARBEFRES. WE— U
FHAB., w4 ERR, RIVERERES {« - -« - » y mEnERk, Hd, iiER
B Ry A .
if (&#) then (FHEE)
else if (&K#) then (FHHFLMA

else (B
CEAE ALK RFAARGREERR, Tifor B aaH R,
for each (&> K (EEF
until (&)
R
EAEAWRT (ERE PN EER (BEEH FHFAZER (IR 4 Huatil
XEAEE ), R R BNRGT EHE , AEMBEHXAEA, 768 E AR
we R,
loop < #f> until (&4
XAEME R SR EEIT, BB (F68 ME, W, RITH set@4RN
TRBRME, BT,
set (TRY = (FHEH
TE CEREERY B, RITULTT LU B LLE BE X 77 0k 37 R X,
‘ Let (&> = {HHHO
XME XTSRRI 3F 5 HER, OFEEXNAER S, RITIEARLHE
giiRE (list), REFEOEE RR#TLH, LW, aull (x), head (x), tail
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(x), cons (X, y), member (x, y) flappend(x, y) . MiExRpa, MEHnull (x)
W& RR A FHfthead (x) EE—PHEENE—-ITLE, Mtail (x) @FMR B A T
FABRMBTEILE; EHcons (x, y) WTHEx P FHyR R E T A—1 8 & I RxE
#y®, WEmember (x, y) MENH, i ifappendBxFMNARMDNLXyHN G ™ T4
B— A,

MWL R—RIANW AR, RITGRWEH RS —RINR(EHE) M—RH 4 @B
(BE) , BEAMNr, BRI antecents (r) Ficonsequents (r) I RREN B
MBIy, MR EW H—R VR facts (FE) AR,

BRI R EBEHMEL, TRRMNBTUERRIWEREET,

5.1 REEEBIBE

A G dm R T AR S R AR T TAEKM — RAIIN, REHE G
BEADMBESHTFATREE R, FTih, SREARHMNE, MREIZMNEREZH
(FAEMEEERAN), vEFECLRINE LT RIBENHELRE, XigpR—1
facts (3L ) %, BEPEHET MiREPN REEE, BT HEEDEP RN R G
SR, IERBLINERRZ R CH, AW SRS E) , EE e AN, RS~
A% (oot triggered, EIX4-RINRI LHSAR B R A44F) , WK oohe )5 TG B
SRR ik K Ctriggered ) IR ARIEGVT (fire) SLHLNE RHS, P 5i &
LW HAE e newHt, Gilenewdg 2 (BAFHIFE ), WA Goae il fie L #% X H K KA 8
BW; R knew Ry CREFRSHER ), MBEIIENINE, KRG, RS
XAEF AV RN AL £, A S FIREIT A SRR, B0 e e aed 78 F W0 TR S 4380 e U8R
9 HE R HbA R

Let ( forward ( ruleset, facts) = (5.1)

{if null (ruleset) then facts
else
{let r=head (ruleset)
if not doestrigger (r)
then forward ( tail ( ruleset ), facts)

else
{let new=canuse (r)

if null (new)

then forward (tail (ruleset), facts)

else forward (rules, append ( new, facts) )

}
}
¥

Kb forward BiBL T Aot S5l B s B 0is ) 3 T 2809 TAE 2R, SHTA 5 ¥, ru-
eset MIEBM MBI 4 ¥, factsRAAEI A5, Mot EHET —s 8l B o B, B
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oestrigger(r) ( 5+ 2) MRFN r BT RE WK (VS F N r B FF A i3 (antecedents)
SR AFARARTE AR FIM DA A 4 mot—existsRAE(T B MO TSI bk, X002 ML
WD, WANAREEBEET ., Hfdoestrigger Rlistandi] FKXF 4R, ‘
let doestrigger (r) = listand (antecedents (r) ) . (5.2)
let listand (s) = {if null (s) then true '
else if member (head (s), facts)
then listand (tail (s) ) else false}

Hifrcanuse (r) (5.3) REFA HAM LR FHEE (facts) , RATTLMH—4
WA BRS B E Husesome (cs, u ) RMBRRIAE, WMPEHFBRFL L csHE & FEx
PARFFIETF MR Efactsd, "MW FHRANFFHEL, BHBEMIB)E uh,

let canuse ( r) =usesome ( consequents (r), nil) (5.3)

let usesome (cs, u) = {if null (cs) then u

else
{let x=head (cs)
if member (x, facts)
then usesome ( tail (es), u)
else usesome (tail (es), cons(x, u) )} }
THEROIFE—-A6T, HHREEHEANITAELIE,
5. AU THMNEA BEEFMRML, r2, r3fird,
((r1Cif(e) ) (thea(infer(f) ) ) )
(r2(if (d) ) (then (infer(e) ) D)
(r3(if(ec) ) (then(infer(d) > ) )
(r4 Cif (t) ) (then Cinfer Cu) ) ) ) )
AR EKBR SH LU THXL,
' ( (C)H)

., B EEBc, d. ey tFIupBIRE-WEEL (HF) .,

B ARG EH R AR, TMATR— SR ME— AR NEA LW, B
B3, ERLHSE&H(c), SKBHERFEM L ()M ILE, LHSH &M, By
Wk, BEBREBSIT MRS, HHHHEXG), EHHEmMKB, HNKB 4L FIHFE,

( (d) (c) )

TFTREREBERXPLABESTRMA, XERRE2WEE. PUT, FHFMREH F XL (ed, &
NHEAKB, ( (e) (d) (¢) ). RiF, MEBFXNLAHEITA, XKErL
Wl BT, FHEMFIRE (D,

C () (e) (d) (e))

HiolH, MEBYMNLITRETA, XKcIFLHSERB R &8, 8k, HikEgs
s () BfFEETKB, EARFNHEE, RAPHE, TRERSKRESKEAEL?, 3, 5
BE ST (e) Fl (d) BMARFHIFE, MHBBER L, ;LiLHSZ:?ﬁEF:%%f‘F: AR Y
AFRIFTARM O AR, ruleset CHUINSE D BLa 5, BB T BEL L, M EKBY
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M (EFERMMMBEEREERFL). ) Ce) (d) () ) RS,
X P H R A LT R B,
o SRR 55 TE FE £ SE 00 AR AROR BE AR B, WTRAXSE ST LR RS AR A
R, e AR — s B EUR A, T&ﬂ?ﬁ'ﬁ%ﬁ%ﬂlﬂﬁﬁﬁ@*ﬁ?ﬁﬂ@$9§“§f{ﬁj‘_t)ﬁﬂ;'ﬂ|]ﬁ
ﬁ‘l_%:(iﬁﬂ ) FIMHERFMB AR E, RERUEANAFEL, RERGEBHRE, £F
MiERT, —BRAT BinRE, WRBREKIETE, Wit é’ﬂﬁﬂ%&ﬁﬁ%ﬁ@$9§ﬁﬂﬂ]
BREAEIRE SRR AR CEARR, RN EM I L, RS O8I &
R H R, B, WRER. THEEELR), HEIRBSY IR,
- —fBokE, BRATESRRNEIRE. i BXEME, e~ MK
(HEREILER) .
S hb,  HREER AR T F AL T B AR S BN HE R
tetm, (r1l (if CA) ) (then Cinfer (B) ) ) )
WIZFE (r12) if (B) ) (then Cinfer (C) ) ) )
ZHER, XERA A KA ETRR T, BAREZR ATEEE T8, S8 T
E AR TR, BTEAX KR L TAER I B — AR R A EE &£, U P RGE L
KM ALAR H BB WL AT,
o BT RURE S, EXMSHNEBLARP A ME L EESREFEERE,
CEmEERREESN A RERE, ERFRGBHEAES, AR B EL (R E
1) RBE WK HTR—FAM, RITA BRI FESEE, R, HikERTAR
ﬁlﬂﬁgﬁ?ﬁ‘ﬁfﬁﬂjlﬁg%‘ﬁﬂ#m%ﬁimo
LA 2R BE P A8 2 oy B Tl ——— X B e R R A TR A () R Ok 132K

iﬁ%i%o,
5.2 W HI#R

TR P H s, SR IE b B 1 T 28R T 0 15 ¥ 3l 390 00 £ LIRS DU 7 — A Sk B
B &SN BEAT AT R ER AT, RS NERMERE &M HETT, RAITHERN
- HEAPERER, MEEXRPRMAENAETRET, WEBRAZBAE—
ZHMMITHE, #TB—AHIFABMNEE, MRMAENRNELE, NWiERR A&
BiR, BE, EF?"‘&‘TPF'\HIL‘JH%EMNUE@RHSE?E%'J%@ﬁ"ﬁ/%fﬂ?ﬁﬁﬂr&ﬁzsbm%ﬂo
B R AB AL T 3.
s AU (continue  (HRMMA) GRME> D EFEH AU R 162 MR BRA
%ﬂﬁlﬂ*o
fRTLUE (restart CGRIMAR) ) GHER R MEE — ML U IT 46 BEAT 3 — M 1817,
s WETLIE fr&insert—rules, delete—rulesHlreplace—rules3eZin ., Mz BAR
BEHAMERMRN (—KRE5D , (T DUBUETE 05 AL,
i) (insert—rules ¢BBMAZL from (GRMWEELDL to (FMEE2> first /last/ prior
(ﬂﬁﬂ@Z) )
B SC, R A2 L g A U e N B RE T 2 ( E%'JEJJJ%ZEP ) WRENE,
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ii) (replace-rules GRMAZLD in GRMEED by GRM42> in GRWED )
wX, FEEm2 (ZERIME R ) SRR R CERMEIF)
iii) (delete—rules (M 4> from (FMEE> )
T, PSR PR A KA A U AR B
o fTT LA f7 A stopaR exit A ik SR ER 2R AR
UTFRNEAEATIHNAZ,
1916, 15 R R Ry ksl , 3 du— &M rs, 2 AARALNEB,
C (r3(¢if(ec) ) (then Cinfer (d) D) ) )
€r2(if (d) ) (then Cinfer Ce) ) ) )
(ry(if Ce) ) (then Cinfer (£) ) ) )
(ra(if (t) ) (then (infer Cud ) ) )
(r5 (perfom (stop) ) ) )
B mir KB 7 S5 IR RE LR A HE (), C(cHD
B s e R R, EEBET AL IRE S, HE s
Z B £ L&H N,
3, B FHLHSK &M () BEW @; ESMFHEE (d), HEENKB, KB 7 1
WARN: C(d) (e,
r2, BHTHLHSH&ME (d) BAEE, #eH FHHKE (e), MEHFEANKB, KB

MER, ( Ce) (d) (e))
rl, MTHLHSE &M () BB, ESHMFHE (), HEFEAKB, KB &
WA, C (f) Ce) (d) ()

r4, LHSHZHGRWE.

r5, frAperformfEPICASSOf R “if—fhen” LR B —MIFG, ERERIIELS K
HRBERE, RLMelAlt, BT then®Psy (BERS) BT, XB, sERSEG
Astop (f21E), TREMEEARLE R, KBRRFR & EHAE R (1) (e) (d)
(c) ), HHisH—E, EXBAXMRMEBRT—R (1AM B8, mHsxmiigEa
BT o6 B L WEIN T,

BleRFE 5 f SstopR I EHEE RN, stopi[ B REHR AL T, WEIE §
I r S S 4, SMIAABHR? EEFZH, BIRERER( (c) ), EE—
AABEHE P, YEBBRETHAZE, BTN R, W KBRPIZ N,

C () (e) (d) (e))
ﬂE%ﬂﬂEB‘JW»&%EF&E‘J%T%%;& (1), (edMCd), F&, B H AN S~
& MW 37 M, HTEAABRNHE, FBE—R, 3. r2Wcid kgL T o,
(d) Ced) L), BMBBETTEF—FMN r4/5, EXFEX—A4 B0 H 5P i
AR ELHITRE, RRENEBARGEL CENSRES—MI B P D R 5 FE
), YOEESEEILEEER, N, EHeH, MUutRERNes, MR RE LB —4
BHRE A E L,

FB B UBEH LA A,
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-~ ERPFFEEN., Wk AR R,

- IR, AR — bl BRI . BT, AR . BN T REH
B PR I, ImAE etk , TERR— 4% 3 R IR A,

r3 r2 r1
(c)—> (d)=—>(e)—> ()

o BT R L AT IR 5 1T IR A S BRI, BT L 75 5 e 36 TR B R,
KATREERSBELGFHELE., SRGEHERE, XHEsUR ST IR S5 M5
B3, TR H RO A 7 R O T 2

c HTFAND ASEEHEE, BARKREE, BEPRNEREE B, S5
AR AR TS A TF, SO B 2 16 B 2N T4 3R ik S A 2 L,

5.3 JLHLM ( meta—rule ) EHIBR

FTEH R A ST R B E W — R SRR S T U T &AL B AR CBDL RY
T 3 DL 4 LAY B % BT RN ) B—FH A5, BT RET LA ST
PUR 7 H AR A 7R (instantiation ) BPPER, fraRMMMH R IR — LN
LHSERR Y, WLHS (@iFRHS) B 45 245 2 UL s £ 5k FUR S P9 A58 0 % W i
iR, MUGHFIRR—AHFR, ZENE—TEMNL, FERREXWIH) & BRK
RSN LHSA 4§ — 4~ A AR ISR B 3E; S=R ZEMURHS G i RAMERHBE
AEMENEERR) ME2BAA, TRMRX -, BHEU%EARHFRRER
ARG, B9 1 SRR i S R B s R WA B R BB Z FI R R, ZERITH, B
1A ST LISPy - WA R R BN R TR BT, H—KTBUEH. XA W R
AR R LA R AT R R B . 8 =S nAR M 4 i, B U HEAT S S5 % 0 0 00 7 % L R L
TREBEHAMEEANA,
BT,
metarule001
MRERU BB A MR, BAFAH XM G — 28R KT8 (0.7) ¥ & B,
(metarule00l ' '
(IF (RULES ( MENTION IF - PART oil) LISTg) )
( THEN ( CONCLUDE LISTO UTILITY No 0.7) ) )
Metarule 002
MR (1) FHN RPN E R
(2] AR 24 15 3%
M4, EHATRE (0.8) MBS (20 FROPNZEEEE (1) HREMN
(metarule 002
(IF (RULES (MENTION EITHER SHORT-TERM) LIST1)
(RULES (MENTION EITHER LONG-TERM) LIST2) )
(THEN (CONCLUDE LIST1 BEFORE LIST2 0.8) )
FJCHM (meta-rule), BATATLIHES KT BN HRAEBERER & 4]



20 IUOW R OB ¥ R % 5 %

> AR ERASE, RJF, RSN EE— B FE (B ) MRNAR -
S AMBl B . SRR Cutility) BEERTE N ~ 181, win, R AR RN & H
B, WSS = -1, HMMTaEEE-1——+ 128,
PICASSOM TEHL Al # RN e 28 R R A=A R EH R,
PLRE —— 2% —— AT

1) puic

o A 48 B 45— SRR, T U sk Ao 1 L AR ML B R IR AT R 2 AL
TR AL g, N PR B RN B — A 2R 4R (cenflict set) ., W R
i, MBI RE-NEFE, ZEROE—TFEAMNE, FoUEHELX, ERRRESK
FME RHSH 4§ — A M ILRY FE;, FEMAZMUMRHSK &BAE,

X — 2 7R HEAT DURE S HE 0 00 42 B BT A M 0 A R e L OB B R SR e SRR, T
R4 AT eI RES,

TEVCES AR, PR M TR B3 ( Rete match algorithm ) RR7F U B B 4R,
BE—AHEREZ A, WS ARSI, SO 5 iR b OE T W AT
VRRE, TR B M R B e B BT S SS BT IOEL . B, BRI, BRI ERAR
BB (96 ) MR, AREFTEMN RS BT AR EREA (85) HEWBOET
7 A g S LR T R PN RCS R ), R AR BT A R AL I (RSB R A
WER ), ANEHRSHAXKREENRE, NP HESBFEERHIR.

2. %k

WA HEARE RN, EERAPRERRE I BEFNRAR. EFERNT. BF
B8 i FR 1R 7E A TR 8 e TR I BT R A SR MR AR, o sS4 LR DT A 1R AT Sk I HE HE
¥, HEESATHER A REERERKH,

3.7 ‘

T B g 1% 2% 1k th B BRI RHS, 3t AR R P 4 94T 15 12K,

P EEASBEE T, ERNEESTY—RITERED, HREHAFTEREY,
MR IRAHR L,

T RAT A b SO B o H0E B OR TN BB TE R B RRINE BRI
A ¥4, New - FactsfilHalt -~ Flag, New ~ FactsE— 4/ HEL X, EXTE'F, B
ARELE—ARES + RN - (W) SHFSExR. Halt - Flag B 4 & L 45
Eo MM EATER LT

i) METAINF ¢ )

AN ZE BB PR EFAENNE BERESB LEMNZEANX R,

ii) SELECT~BEST ( ),

Meonflict ~set (MiZ4E) g — A 7 HH0 B

iii ) FIRE~RULE (inst) ’

47 IR Ginstantiation, {5 Rinst) Mithen sy, A MM E—1 FLF, 2
S50 AR TR A A L A B B TR TR B S R,

let inference ( rules,facts)
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{ set conflict —set=nil
set Rule—Name -Set=RULE ~COMPILE (rules)
set New - Facts= facts
set Halt - Flag = nil
loop
{ STORE- FACTS ( New — Facts,Rule - Name ~ Set )
METAINF ( )
set inst =SELECT -BEST ( )
if inst=mnil then
set Halt - Flag= true
else
set New - Facts=FIRE~RULE (inst)
}
until Halt ~Flag=true
} _
Hp i #inference BT TTHN & FIMAMNIE miERYTHEIR, EEHIS #.
rules2IEZIMMERN £F, factsBMPENZFE,
FERMN A5 7R BEA TR R WE AR, X THTHETRA—
ABT,
B8, BAH U THRME,
( CRULE 001 (if (R 9x) (F ¢y 2x) (%greaterp 2y 60) )
(then (create (R 7y) )
(create (A ?y 2x) ) )
(priority 10) )
(RULE 002 (if (R 2x) (M 1y 2x) )
(then (create (R 2y) )
(create (A 7y 7x) ) )
priority 7))
(RULE 003 (if (R 7x) )
(then (deléte (R 9x) ) )
(priority 7) ) )
BARESHUTHE,
( (R 30)
(M 70 30)
(F 65 30)
(F 45 70)
(M 80 45)
(F 75 65))
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BRI P48 LR SRR
(METApo01 .
(IF (RULES ( MENTION THEN-PART create) listl)
(RULES ( MENTION THEN-PART delete) list2) )
(THEN/(CONCLUDE listl] BEFORE tist2 1.0) ) )
(META002
(IF (RULES (GREATER priority 8) 1ist3) )
(THEN (CONCLUDE 1ist3 UTILITY YES 9.3) ) )
(META003
(IF (RULES ( MENTION IF-PART 70) list4) )
( THEN (CONCLUDE 1list4 UTILITY NO 1.0) ) ) )
Y)ash T ol MR BN Em R 5, ERHRIAE.
i) XL A ELE R AT i, DL T R 2,
RULEo01 ‘
if ~part——>( (R ?x) (F 7y 1x))
“then—part—-» ( (create (R 2y)
(create (A 2y ?x) ) )
const—— ( (greaterp 2y 60) )
rightl—-»nil
right2—-—nil
left1—-=nil
left2—-»nil
priority 10
RULEo002
if-part——>( (R 722) (M 7y 72) )
then-part——> ( (create (R 2y) )
(create (A 2y 72x) ) )
const—-»ni}
rightl——nil
right2—-»nil
leftl——»nil
left2—-—»nil
priority——»7
RULE003 ,
if-part——> ( (R ?x) )
then~part—-> ( (delete (R ¢2y) ) )
const—-»nil

rightl—-»nil
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leftl——>nil

priority——>7 /

HiF2 JiRule - Name ~ Set (B £ 8) &% (RULE0o01 RULE002 RULE003)
11) #5454~ 30 i £~ par t BT 5 2 0 4% R 55 0 A8 PEAY P 7 3047 VG , DO /5 45 P90 4% 280,
RULEg01
if —part——>( (R 7x) (F 2y 7x) )
then —part——> ( {create (R 7y) )
(create (A 7y 7%)))
const—— (greaterp 7y 60) )
rightl——> C (R 30) )
right2—-»> ( (F 65 30) (F 45 70) (F 75 65) )
leftl—— C ( (R 30) ) )
left2—— (C ( (R 30) (F 65 30) ) )
priority——10
RULEoq2
if —part——>( (R 2x) (M 2y 2x) )
then —part—-— ( (create (R ?y) )
(create (A 2y 2x) ) )
const—-—>nil ‘ :
righti——> ( (R 30) )
right2—— (C (M 70 30) (M 80 45) )
lefti——>(C ( (R 30) ) )
left2—— (C C (R 30) CA 70 30) ) )
priority——7
RULE003 |
if —part—— (R ?x) )
then—part—— ( (delete (R 7x) ) )
const—-—»nil
rightl—— ( (R 30) )
leftl—— C C (R 30) D )
priority——>7
g — AR, L ES& L - parti 4o bk ¥4 B URR S, BB = A
Mk, TRABID B, :
B0 ) WETA VMR WG SR A M5 (conflict—set) , MM,
(RULE001 ( (R 30 (F 65 30) )
( (create (R 65) )
(create (A 65 30) ) )
(RULE002( (R 30) (M 70 30) )
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( (create (R 70) )
(create CA 70 30) ) ) )
(RULE003 ( (R 30) )
( (delete (R 30) ) ) ) )
iv) Fimeta—rule ( TEHM ) Stconflicl ~ setdpHFN 477 Be47 LA HE R,
MTFTHRUWMETA003 R 3. 7ZEMMETIL - part EBI70M AR LN, HELRHR -1

UTILITY NO 1.0, WZ&EMRER, BUWRULE028if ~ partik®| T 70——(M 70 30),
U RULEcO2EISEAME R -1, Hik, RAIMRULEQ02Mconllict —set B i, X FH MR
AP 4R %, RIEMETA00IFIMETA002, RULEOO1# conflict — set P HEFHE—,

v) Meonflict - setp 3 f%, PUTERMERKMAR, XBE%FE. 7 T RULEo0L,

PAT BRI HF L FANew ~ Facts,

((+ R65) (+ A 6530))
vi) ENew - Factsth &~ 332 Sl H A 7E 0 81> M 38 7 IuBe, FrRgs RUT,
RULEp01
if—-part——>( (R 2x) (F 2y ?x) )
then ~part—-—> ( (create (R 2Y) )
(create (A 7y ?x) ) )
const—-» ( greaterp 7y 60)
rightl—> (C (R 30) (R 65) )
right2——> ( (F 65 30) (F 4570) (F 75 65) )
leftt—— ( (¢ (R 30) > ( (R 65) ) )
left2—-—> ( ( (R 30) (F 65 30) )
((R65) (F7565)))
pirority—-»10
RULEp02
if - part——= (R 7x) (M 2y 2x) )
then —~ part—— ( (create (R ?y) D
(create (A 7y 7x) ) )
const—-»nil
rightl——> C (R 30) (R 65) )
right2——> ( (M 80 45) )
leftl—— ( C (R 30) ) ( (R 85)))
left2——>nil
priority—-»7
RULE03
if-part—— (R 7x) )
then - part—— ( (delete (R 2x) ) )

const——-»nil
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righti——> ( (R 30) (R 65) )

priority—-—»7
Hr, RULEoo2 k¥t 8%, RULEOOIp—AM ¥k, RULECOSI Mk, T
Conflict — SetH,
( (RULE001 ( (R 65) (F 75 65) )
( (create (R 75) )
(create (A 75 65) ) )
(RULE003 ¢ (R 30) )
(delete (R 30) ) ) )
(RULE003 ( (R 65) )
( (delete(R 65) ) ) ) )

ZRIEHAM, F—- " PRRULE00I# %, ERTXEM MW 25, New-Factsly,
(+R75) (+A 7565) ), BXUHHLSMNEGEANAUWMERH L - part 1T LA,
DT 5% 20 £ 28 52 L VR I B B AR R B9 P 8 e 22, 4% T 40 P A 7 A,

RULE001

if-part——>( (R? x) (F 2y 7))
then —~part—-—>( (create (R 2y) )
(create (A ?y ?2x) ) )

const—-» ( greaterp ?y 60)
rightl—— ( (R 30) (R 65) (R 75) )
right——> ( (F 65 30) (F 45 70) (F 75 65))
leftl—— C ¢ (R 30) ) C(R 30) ) C (R 75)))
lefr2——> ( (¢ (R 30) (F 65 30))

((R 65) (F 75 65)))
Priority——10

Hep, RULEOIM &6 RIEERE EEGHRITHE, FEFU # B; RULE002 A
&, RAFLUFZE; RULE03 B =HERME, EHT M M META002, RULE03 Y=
AR AFEARKEHAE (UTILITY=0.8), AT BB KR F LB HRT BN, X
B, #ATRULE003MEM— A IR AT EFHBFL, New-Factsh%E, R 4 A
Halt - Flag B o3, BAMEEIRLE,

HBtAT i, TN METAOOIGRIE T AT iRsasy R “create” AYHIM, R/F HIAT
BRE “delete” LN, BP, ZHET XPMMAIREGPITIAF, WMMETA003 HERT 3 X370
MBIz, @ e, BTN - 18 E A CUTILITY ) MR SHER & & R
TERHJFMs SCOTE A 1 R 58 PR e A E B B AR T A 7% 207 B ARHL I AE B0 M4 B Y
W Bk SR AR AR R B B

AR U425 A R R e A ‘

AR SH0E P IS R EE BR R 2 AL R, TEICRIEY By, H LHSH R ML RHS
RAGEHGT, CAMPUR PSR ER, EDEEFRWBRE W ARG,

(
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o RBEIVERY A ST LD S B R, SRR T MVVEREME R . K
b, ARSI REE ], ORI S SRR SR SR MR, b AN TEops 5, bﬁ‘]%‘fﬁ“ﬁmﬁ%"
Mo 28 45 vh YE PR ] PR A B R IR A R AT, WORX AR E R T o, A&
FETE 2% B A FERE X, R A — S STEL BN RS, S BRI HARALI

o FEIG 5, 40 0 T A% B0 R0 U 2 T B0 , PR Ry 5 4 T LR e 1 R o A T SR AT
— Ytk DCRT, DA S , P75 BB AR PR A0 AL T s SO R BRI RR 4% . YRS 4R T S BB R SR

< BRE, THWERNKRBESEMAET BAITHE, ERRT & &L AT S
M EMEF—RINARGE B, X — R X T AT L bR i 7 R ME 7 U7 H A R E,
BRI B R AR R AT e R B R RO SR, RS AR,

6. PICASSOXM A HHEM (uncertainty ) HMIRAGHL B

MR BREBFEEAHEN AL SR Gk g RRBARE D B3R Fihe
%, B, BT HEEOARAN BB RARBEN TS, i, THRG T2
AW EHMRIFR2,

(R1), #fEHBIKDIEFHMERE0S——LRMWHRIEHRLEER HE 0,

(R2), HEHBEEDERMEERE 0.2——R2E— 1B EZIE B RE S 816 $001,
%ﬁﬁfﬁg'ﬁliﬂﬁfﬁ?ﬁff; AERE,

WERMMRIAMR2 B ZEH TR, RAVEDEXFER TEERA75 % MmEr, RN
R1R2W[ 8%, B, BRIBMMIEE N ZL BR2BRMIEERS L (THR) . ik 2
WAHXHEN, HRE—FB RN ERREERTITHN, REER DR N A4S
PHER (IR ABREFEF RN BRORA ), W RN B FN s RETREERTE

ARERBESBRE, LMR2, 48, XNALERTIEEEEL, »

KEFMEWERRERNI (B (WAT 85) Frigsoim=a ) 6 B BFIE A8 59 778 e it
AwEtE iR, B, WiA8— 1 WS (ED SR~ MERME, B, BRI EEEM
MM E R TRBE, FUAEEABETRAIRRRL, L EEM T4 84 H WR1FR2
AR R4 520.8F10.2, XEBMEKN, BEMNARRTFTEEVARBE. Wi, BEENE
R THEMA BE, ROXEFP—LHA:; ERXEHBRTHRME X #h KR “— L
HY MRRMEEN0.5, X T MIRERIRE = E M,

Wb, WAVEBET SMEERETEBE T, R OREE, HUMyERGER, bT
HTFHRINMCAPB 853, (GIN 84IRICWIE 850 %) “HBLEIBIRE R, TR T s
WA, XMBERNOHE XX EEMDenpster Shafer BB ISR —B, HE
¥, Dempster ShalerfJH BT X FHOTERESER, RO X E LG DL FET,

EXAHER, HEEITHEPIE (true) , FTEEISE—~FIXEME (a b dext
Pari7flidt, HimXm T,

i) PRENERZED Ray PREEE (confirmation) Ra,

conf ( (a b) ) =a

i) PHBEMBEELZ (1-b); PHAREE F (disconfir matiom) i (1-b),

disconf ( {(a bl ) =1-b - '
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1i1) BATHE GrEPHAHIE (uncertainty ) J§ (b-a) Fi1HE,
unc{ (a bl ) =b-a

iv) FATHT AP X (certainty fil- (b-a) dit5.
cert ( Ta bl )=1-unc( Ca b))

v)ﬁmmﬁﬁﬁPM¥ﬂﬁ(mwn-mmeﬁﬁégp%ﬁﬁz

mv ( [a b) )= ?‘,:fb

L

Hodm, EASR—AXAMER (40 993 HHEP, HEUMT. PRE E FRE40%, .
REEERELY, W, 0%HMBRIEATP, 1%HERIBEAHT (not P FTHNY
FIRECR AR HE A 4 4. ROIDHMERX BRI ER L PHRAP, AL L 4B%S (not
P)Y; Rif@ER59%, RINAWAKEBER (0 1] XRaEP—LHM (unknown ) i
fiiol, EMEEEMAEEEN L0 ERHERE100%.,

SR , X ) ABE S (U T ) SR 47 M b 55 o AT D et ORI, 5 D) TR /R K

Cif  (EHE (then (infer <(HFE> [(with (X[EHEE> 1 D

#)9, (if (tall 9x) (then (infer (strong ?x) with (0.5 0,9) ) )

X2 PICASSOM M £ 7%: WE “HEANREH (tall) ” XANFHEH B, B “MHMER
HE (strong) ” XA BRI EEZEPHN0.5, BELR0.9,

R, AR LHSE G —A0 5 0 7 & B % (certainty factor ) #HiTHR (&
B, XA it Snegeer t LB,

(negcert <WFHY )

Fhh, ERRETR, SEAREMTTERFET B A setcertf My WA &4
getcert FiEH,

(getcert <Y )
( setcert {(BFED> )

K TAEPICASSOp A7 B HERE, A0 ZUEILLLTF (R RR:

a ) MBS LHSE W H— R0 & A, B0 2 E Band (5) ., or (8) finot
CIE) BHEAFRE, ROTEE— BRI LHSHEAHERK, '

b) B — PRI, BREAT AR FARI R ATLE D AWM MRHS
e BEBE—EE SR CARN. BN SRRERRE,

O~ A ER, BRI FE B R R R R A e R,

6.1 ALY (LHS)Y MR E

BT HE— AR LHSEA 552 X B AR, RATLHH 2 #HE H ffand, orsinot
X LHSH 54 KA 0 018 K fif 2511, oo ln k47 25,
CMRERAIBAUFTAABRBIERZ, RIMLAKEATBE X &, & FAMB & EM
%, FHXRAHIEN, BEAR, HHEELS S EHRAT]ERE R, ¢ AL 8
B, XY LHXAKMEMBE (1%F (KAN 86] il (ZAD 85) ) ffjand/orid & FF3k
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K|LHS, EAEBAMBRIBKIEMX (MRXEF=1), BAXMWREBEE F 8 A
FRIE CHefm, #OM (fuzzY ) BHMEHEFand/orBETARE) . AR, MRELHSKH A
RAMXHHIRAMKN, ST SBERK AR,

HEBF IR (7%%F (APB 85 ) A XA, HHFAXAMBHRRIETEM BB
M, AHHHEEREMEANERREERLR, REEFAXETFEBERD F R A S
i, TRENRBRYRAME, BTXMFEREREEY RAMBXRKMA, 27 B K
EREATHEOREER, Hoh, XHFEEHITE—A KEEREBAERR L8, AmE
XFH A ARERERARR, X8 S AREEXFIT RE SR — B,

B, FIIGURM % 0 B AR B IS AR DR B, R, RANER—F

Frik, fFPICASSORMIFHM RAMUA W MXET, MBAAX 7 &K MR

&, MBMBEXHEHMR, REKBERMAXME (HXME=0) RS LHSHTHEA,
BT HEP (AIAA2--AAn) , RAVEL T 5RE KX 45T K
BB, MRRHE =1
AiCi=1, n) ABKER (BEFHEE) ——AIZRAFREMIEHSK,
P (A1-AA An) =min {P (A1), -, P(An)}
HH2, HEXRHE=0
AREHARHX (2 FHFR ) ——AIRREX,
P(CA1-AANAn) =P (A1) x--xP (An)
HH3 HXRH= -1
AiRBRAHE (BFREE ) ——AiZE AR AHERE,
PCAi-/An)
=max {0, 1- (1-P (A1) == (1=P (An) )}
=max {0, 1-P(Al1) —-=P(An)}
B, and (5) BHMBIFHEERr () BHEMBAEE.
B4 o<HXERH<
A BIREE2BINGRRAITHEEH,
BEs5 - 1<MHXRH<O0
% 2 s 8 RIS RSP RMEEH,
BB FE R AR RGN SR AT ESR, RATLASWIEN ERBAT AR
Bk, i, MXRH=0, RITEBIAUTER,
(and (0,4 0.9) (0.8 0.9) )= (0,32 0.81)
BEMXRE =1, RNILBIALUTEHR,
(and (0.4 0.9) (0.8 0.9) ) = (0,4 0.9)
X 17 A R A R T P AT AR
(not (I))=not((a b))=(l1-b 1-a)
ROTTLBE Hfand (5) BEM AR KR Kor (R) BH:
P(AVB) =P (A) +P(B) -=P(AAB)
w40 B0 LHSH 4B s B E (W15 FFRFET RAEN , R HET — 185



F 1M REse L PICASSO———A T BUMIR S RS T MBI B i % 29

BRI, S R 18 A T AR,
1) HAHRE (closed world assumption),
BEP KB, 0 03 ),
1) R #E (open world assumption ),
ﬁﬁpﬁﬁa ¢ o 11 ),
REFET BN R R T 5 RASE— AR, TPICASSORME —FME.

6.2 PICASSOWI = #w ( modus ponens )

BEA T A — &,

(R1(if E) (then (infer H with (c d) ) ) )

MRMURIMLHSE £ M4 ERZO NG (A6 AFMRM T E) N 2 b, W
TEBR M 1 [6) R » 76 R R PR AT 4R LAY IE /7 S0 4 AT U 3 HRI 3 B0 A R IR 1785 1k 2%

if E then H (c d]
E (a b)
XTHHRXEEEK (71 22 WIERIHRA A7

HEXEMSR (21 72) WREFIYREELER KL (modus ponens generating
functions), AIWEIHEARMMB S MR, BNSXEMRERBEAEN, w I, &Y
AR IHRPICASSORMEAATUTE Y, “WMBREMENE, WAHM B EXED
He, E £HRd” R, X FEABR RS HEMFERL, AR FE—F B #%
T XFERE WARRINY 50, A TR A E k4B PICASSOM M LHSH BB 5 .

iIDP(H|E)WEZE R, E2FH,

ii) P (H>E) KiHZEPRe, EFHd,

HEARANBRETHESH AR B HISER G, TES 58 En,

621 FHMRMBEE

— BB, if E then H (¢ d) RXUTFTE X P(HAE) iR ED He, 2 X
Hd, ERXAERE, RO ESH TR ET RSN,
F. if E then H [c d)]
E (a d)
a+b
2
x5, MAXMBEEZRERIBRMNDOEEMHYX R, EHARMiEot ( EFHK)
KR, HPOMELRETH M ER, Ld=0.55, ¢=0.85,
. H (21 22
Her, e1=min(cxa+ (1-d) % (1-a),
cxb+ (1-d) * (1-b))
?22=min (1, max (d*a+ (1-c) ¥1-a),
dexb+ (1-¢) % (1=b) ) )

SO0A (b—a) <y *5
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WE, BE FRR RENAMMERH, TELRENE K % %, b%bkE’?Eﬂi#’"

B, WATHEHRUTFTLAR,
P(H/E ) =P(HAE|E) +P(HAnot (E) | E) A (1)

BmBIME FRBE: “DORRMNVOEEFE (RAREFEE), B, SEFRH WK
WHE RERMALTFHNHE—SHER” —8, '
P(H|EAE ) =P(H|E)
P(H|EAnot(E) ) =P(H/| (not (E))
FREMR (1) RATTHES,
P(E|E ) *P(H|E AE) +P(not (E) | E" )
*P(H| ot (EYAE )=P(HI|E) ¥xP( (E)
+P(H|not (E) ) *P(not (E) )
ExREN ERMR— BRE% 18 5 50 % % 9 E T M ok, BR,
P (H | not (E) ) BKME, RINAMM: WE EMHEEMXEH, WP(H|E)>P
(Hl oot (E) ), mBREFfHyA MK, MP(H|E)<P(H| ot (E) ), g%
HHMEREREP (H | not (E))AX, RIVLEREKEP (H ] not (E))HRPH | E),
XREMEBRNRENBBRIRT (1-P (E) ) #l | correlation (E, H) | (EfmHH
MR RBWANE ), BT HEBFRMRE, MEFEFENYEMEERE (LW, RNE
8=0.55, $=0.85) B, A A6 IR,

b, ZBATFP(E) —ARKEHE (2 b) ,RNVAIERERE, T8 2 2 B 15§
RR CBU/ME ) MBENR (BRME) BRHP (H) WREEERIT (3 X HiE X 44X

WA AT, 1EH a<X<IEMb) , R¥ RIALUEXFEREP (E) =230 g
RRIVAB—HTE, FINELIERSR C<P(H/E) <3, FRRATA i WEH
HXTHE KBS ORRKIBR (11 123 ),

%—HHPROSPECTOR 5 R4 ( (DUD 79) ) sy ikit, K % X t 4k
Snot (E) RHAXMMAP (H | not (E) ), B4, HRMHRT, SUHNE A% i
KRR LA RE, MTEHTERENHERML A, FLRP CE) MR f 4,
PROSPECTORMBM ML B K #hf7. A1, PICASSOM H W H % #£P (E) B 4
0,50 & & BiT. A, PROSPECTORMFMA ™ Ak, BIALRAEM HLoh
MRAXP (H | E) R, #RSERHEP (Hizot (E) ),

LA 8 — B U 17 B A A

B, P AT | T =1, MO FRESLN T, R

P (il it | not (T )

W, P ORI | RTHD , WA Ik mE, HPICASSOR, MR a0t (E)

AEA XA SRR, IR, if (oot £) then H,



# 14 %)l PICASSO——A-F FHMIR AR AWET RN MEF BRIHET 31

6+2°2 HRERE (Probability of a disjunction) By

o —R R, XFo5ESHif E then H (e d) MM TH B P(E—-H) BER 20
e, BHHd, HJ, XMFERPHATE (uncertainty ) REBERME D,
P(E—H)=P(1TEVH)=1-P(A) +P(B) -=P( AAB)

— PR, HAESHELTHELSSHA—E—BHENR ov (E) B3ET 0 & &,
B2z, ITHIBAR—HHNESR, FRANESELSSENEZNRESTREARA-BH K
WiEs B, ERASBERED, RNMEGERLSENASIAR—Hm, a3 & 4w i

RA1ARHE LHSMRHSZ |8 B #5% R 2 38 RS X 43 = FhiE 8.

BBl MRRY =18, FAEMEE (fuzzy logic) or EH

K. if E then H (e d)

pu(l

E (a b}
(1-2<c) A (1-b<d)
#H: H (c d)

682, WMRFRE =08, BEEHMEAL
3. if E then H (c d)
E (a d)
(ax0A (c+az=1) A(b+d=1))

oy H[c+z:—1 l:)+d—1:l

b
%%3: é‘ﬁ;&fﬁiﬁz -1, Eﬂ%i**ﬁ?&
K. if E then H (c d)
E (a b)
(a+c) =1
#ilH,; H (c+a-1 b+d-1]
BL b = B i A B e S E 9,
WL,
Mmax(1-P(CE), P(H) )=C
A, if(Q-a<c) then P(H) =c
BERR, “EISAHEMRTP (H)MERA7,
¥ Fmax (1-P (E), P(H) ) <d, IATAIHEH LT FE
if (1-b<<d) then P(H) <d ?
else “RIIBBAR—R" ,
k2.

C+P(E)-1 _,__1-c¢

P (H)= PCH) F(E)
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d+P(E) -1 _ 1-d
P(H) < PCES =1~ 5cEy
AHRFEAREAMKB TP CE) MBFHBHM, By, RN AP (E) =2, B3 B
ViR, MAPC(E) =b, BABEHR, EEAHXRT—FHZE, RNEGDINHEEE 20
B MEER, ]
BN

1-P(E) +P(H)=C
P(H)>C+P(E) -1
5ty
P(H)<d+P(E) -1
BESNEE (PC(E) =a) A BRKAR, MESFHHEE (P (E) =b) BhREA
R, HBA—BERE, ®RMNBH la+e~1 b+d-13,
PICASSOZ MG - 2 - 18R BR E M m B MO A Geoking, (BR, B ol @d
TV R A B E R TR RERR B =ZMAE,

6«3 ERBHAS

LR AT, &HTRANATRNE - 5T PREERKIE. RIEE, REHafMAN
HmEKEPEX, EIMPWREHEERD, -« - WESSHRATES - 2R TR W %, &
AP pmBEEELFE S Eh K EERD, - o InfT R AR A4 BEHTHE,
REZs

RipiiSPREXKEERIL= (a1 b1l HIIEHR

RogWi S PHRERAEEIn= (an bn) BHEH
T PR AREE R BR EHEERI= (71 72]

PICASSOME T W AARF# HAE F 4

. Hidscombf Pl FMi%, KRARFMIREMNERERELAHERE, EEAHXBR &
HRT, WRERDEAFAEE, WEHdscombaREFPH SHE,

. B Hsscombff Ll T Ak, EEREDBER—NMARETSI K B, & EPOXE
WRRETHEA—AFERNAR ‘%87 , B, sscomb@E AT WA £ Bk, EA
FHEH: (uncertainty ) EREEHLAANET~TREKER, BEEERNXEHREE
BRHB, ABENREEERBIEANN, B, SARINEREERSIIESRERR
Ho

wing TEOBHART, BB TN,

dscomb ( [0+9 1J (0+9 13 )= (0+99 1]

sscomb( (09 1) [0+9 13 )= [0+925 0 +975]

( sscom b3 i 4 & mv IR FRE (Hune RiTRE )

FEWRTEAEEN K EEEY )y (0.9 17 ,BEHSHIMIER, Ei1RERRKMA
W, HEARMREE, R Efdscomb 42 B MK EHE N (0299 1], RERERTIF
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£, WHBEBRERY T, BENTAERS KRR 0EEN 0.9 DEHESHINIERE,
B 3X S E 12 5@ i YR — A FR R A R SR 220K, 4 i #isscombd & FHI A K
3% 0925 04975) , BEARL,

i Frdscombiy HHH AKX T,
dscomb ( (1, ud, [1, u,] )=
c 11 xu2+12xul—-11x12 ul X u2 5
1-11xX (1-u2) -12x (1~ul ) 1-11x (1-u2) —-12x (1=ul)

WAV LTI 75N RE X ok Hsscomb,

At=unc (I1) +unc (I12)
mv ( sscomb (11, 12) ) =

0.5 t=2 .
cert ¢I1) cert (12)
cert (11) +cert (I2) *mv (1D + cert (I1) +cert (I—é—)—*mv(IZ) 1<t <2
{ 12 CI1)
unc unc 3
unc ( I11) +unc ( I~2—)—-x-mv (11) + unc (11) +unc (12 ) ¥mv(I2) 0 <t (=1
mv (I1) +mv (12) t=0
2
unc ( sscomb (I1, 12) ) = t=0
0
unc (11) %unc (12) -
unc ( I1) +uuc (I12) 0 <t (=1
unc ( I1) %unc (I12) 1 (t <2
.1 . t=2
BEHAEHER (21 22 .

B EHEnvAANHE Huncl AT AR S (21 22,

= itz
(e 22

L unc=192~171

EXHAHEAEUTHRE CGEARNITIRER (Eick 872) ),

s EXFAE P, FEINAAEROATEEE LA SN &M ERSG XK EEREA
BEHE/D, HAMERNERST, EHmTHaiEkk,

edscomb ( [0 1) (a b] ) =sscomb( (0 1) (a b) ) = (a b],

FANHE (WX EHEEN (0 13 ) BAERR S K B EER,

* dscombilf BRI Z5 4 5; X sscomb Ki, HAAP|ELPTET 0.5 HEGKEBE
RUGRGHEN,

 FEX) R AR AT A AR, sscombMEE BN BUABO N TIEM K B 1 % B, B
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D0 S BUR S BRI TE S —— X SR I R AT A B e el B W, TidscombIpA 5E & AAf

DR,
* dscombFisscombif R X # K, '
PICASSOH dscombfifi & thel & il A, TR FENT, WIHRHEEN

JH & HFsscomb,

64 —AMEIF
TERNAH—A/MITF, L0 B AE S K. %A TEK PICASSO#

%,
C (r1 (if Cand (cloudy—-sky) Chumid) ) )
( then ( infer (rain) with (0,4 0,9) ) )
(corr 0,5) )
(r2(if Chigh~-pressure) )
( then (infer (rain) with (0.0 0,7) ) )
(r3Cif Cand Chot) (humid) )
( then (infer ( rain ) with (0.6 1,0) )
(corr 1,0) )
(r4a (if (not Chigh—pressure) )
( then (infer (rain) with (0,23 1,0) > ) )
M, corrfcorrelationfI 45, HERMELZEE EHHKBHcorr, Bfcorr=0,
RMNAHUT=ZAMRHE, RSEMBPICASSO MR MkHET HH, AtHIRPHE

AT THEE &,
* B § 6 AN BHFESFIH LSRN LHSE S XA AE5E,
S 2 INBHBSHEBEE (EPO=055 =085) 4351t B H & K AN

RHS%Frain ( FTH ) BFH#HER,

o BFrl, r2, r3fIrdlEHMEET rain i1, ERMAEEIBE, REH KRR
R, BMdscomdmE AR FrianfHAMER,

THEARNZHEENESHLE L.

RSTWMEE | RELCER) | fE2CGER) | #HE3 OEF)
cloudy—sky | (o0.88 0.90) (0.60 0.62) (0.90 0.92)
humid | (088 0.90) (058 0.60) (0,62 0.64)

hot (0.80 0.82) (0,90 0.94) (0.65 0.67)
high—pressure (0.32 0.34) (0.80 0.82) (0.90 0.92)
3. r1(rain) | (0.35 0.8) | not fired (0.28 0.78)
r2 (rain) ‘w not fired ] (0.05 0.76) (0.02 0.73)

r3 (rain) . (0.48 0.89) ’ (0.35 0.76) (0,37 0.78)

r4 (rain) ; (0.20 0.90) not fired not fired
B (rain) | C0.67 0.84) j (0.32 0.64) (0.40 0.60)

TEREBE Y S5, RS 410l B 5515 45 R ER VAT B R B APRE,
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o M — JI{,,]‘ﬁ;LHi'i(Jraln(_Flﬂ ) Y SAHETR Yy 067 0-84), X FhAl i BEK
By, HOPRCRINNTE s Ae s ST MU R Trrainy B E 4 B (0 52 0 64 )
(040 0+ 60), PHMERIKS00 /2, PR, 0 AU R0 S0 RN YN SR,
A FE B R0 « 32,

« BARARNIAE—M PR rl, o3 4R Frainf R EIMEEHHELTHE (5551
K035 0+86), (0428 0°83)FIC0200°90)), EEMEIHrainX N &t
B = Al TEAER B, ST MRS (TSR T REYE ) M Frain B AR,

7. PICASSOmym P 0

PICASSO #fEm s v Fizh 2 15, S TEMPERFEME, xESHRMELTHRE, R
HREFTA RS RO AR, NG R MR R kR, MU BRI
PICASSOM M EF M @ ¥, HEMN N X RS RBURTRAZER M,

R ZHAE T SRR BT = 4 k8817,

1) W E, MR, TERETANIEF BRI LTFNER, TH B AAREER
R A T IR R,

i) EEM R

1) &R AR, HE, RERgREEIEATRFBREN RSN,

XS B A BT Ok, R MRS R S A N R AR A AR AOE U TR, O
MR T IR R R T,

PICASSOMET 28 @ b =AM B Lk EREAM B MR 5, £ Csh) BN
ERAI N, — BRI T RE A, iR R TE BT GLA B R R4 S ST = A A,

PICASSOfR LB Fiif 4,

i) PICASSOR i 15 4,

ii) PICASSOm iENi A, H—14iERIE 4 ERPICASSOMM 4 5 # i @K
LISPiv %, SXiby A x4 R 0 #0817 il (LG RBLR T4~ (i)

Te1 fERRRA

PICASSOR @ f iF 2 5 2 98 /8 4 W PICASSOR LISPHi ¥ R 5 3h, THAUTSH,
« —AE (TEsh) B4,

— AR,

o —ATHAHN g, R,

o — AN, RETRT,

o =AW ) MME, X TEAMNES B FHRRESIN, MERHETER

mEg,
o — it AR, T,
A AR, L DARRMARE TR, RRERFARSTR,

B
=N

o R TRk A R AR BT ORAY L 0k f4E I, FLEBRPICASSOR &5 fff i 4 0 8 | B

3
o
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i

& PICASSO—3&; $ PICASSO—#3ks HPICASSOR M iAKERERE ¢8R $Ak, &
BEERAEEN MBS AR HRA XSS THLRER, _

« PICASSO fy & s & w #f sk £, SL(4 7 4 PICASSO v i 4 4y LI 2 3L Ay
HHEBEBMA,

72 WEHA

TERENA S, —1AERMPICASSOMMA, UM HA &4 T 10 LISPE N
EHMASRNE, ERESBRALE TRAMTREYHEER, XNREAWENEE
WLISPiw%s B, BWLlRE A ey LISPE SR kM,

BRINAUTH AEERRNRE LHEmANE 0,

(ifengine

(ie-name CHBMIBHZEY )

Cact-rule (EE B HESIHMME) )
(init-rule O GHHMMAE 1)
(ter—rule [ <A EHNE I )
(Pass—ruce [ <(¥esh (fE4) HM4> 1)
(schema CRIRBEHEHWHE )

( knowledge—base (HIRFERIZE) )
Cinput—v [ AR RTERE) 1)
(output—v (K ERTEE )
(local—v [ (BMEREMAL 1 )

W, Ho, FHifengrnefLPICASSORENAM 4%, ie—namefEMH Bl i BB
BILISPER $f 45, schemafo & THHAEMSHHR, BEBBEL FEHTEE T/
schema F T30 4% 45340 HUI 42 B A0 76 SORAER AL R, MA A LB A R WS, B
B, BRARENASEUTRA XHEEAFBRSH,

o GRIRNETE VR TR RAE BT A S RY AT B TE W,

« EERFRTHTREEN SR RN, wihESROERGEH, S0 E B8
ERE DL GIE BT Ak P O O S R0 — B %%, ERIER R RS FELT, BRI
BB BT A BT L SRR LR,

« ST MR TR MR R,

« WRLIRGRMCE ., BATHUN R 2 7678 A 80 i o 3 A ER

« BRI BT B R, HESER,

« EFEREREN, TERREER FHIREERREZHENE,

CEBEBRTAREEBEREAC, TXRBRRWBEFLMETHNG & LT F Wy
%, FEAETRNNEFRTREMEL,
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8. X FPICASSOTI {5 Weyfyf

WELRNTEL— T, HAENSTIESR,
ﬁw,ﬁﬁﬁ~AKMﬁ&1gwMMNw)ﬁmWWﬁ(wdwm H—-1THAIBEEH
BHE S (window ) . fN#EE Cheater ) FIBKER (mister), KHEFRE— 4PICA
SSORRE, BILEH A M AKNEIF (open) , X-(close) /4, JF (turu on), X (tur
n off ) fN#ass. WOKBRITHIEAEARBEEBRTHRE,

FATRA UL F LA B BR B EA T,
a) RS RSB HIR AR R IR L. BHESE MR, Billschema (FR) &R
greenhouse, AT FIBEBMAN T ~285]; section (#; 4F) Ml environment (I
¥, j;gq:;i\gﬁzjsection@ﬁuTi;i'l’_ft, sect-number ( ¥F432 ), temperature_inside
CABIRE ) . window (# /) . heater (JI#ARE ) . mister (W{/K #}). temperatnr
e-desired (FEAHEAF ) . humidity-desired ( BAHIZJE ) fl accept-windspeed ( A2
B R 4, M Glenvironmentd P T/AHE,

temperature-outside ( JFRIEE )+ humidity-outside ( /A8 F)Mwindsped

d (RGED %,
TR M ARG TR CER, BENER),
schema greenhouse
class section
simple attribute sect-number
property unigue, onto
constrains (between 1 and 2)
type INTEGER
simple-attribute temperature -inside
property unique, onto
constrains (between -100.0 to 100.0)
type REAL
simple-attribute bumidity-inside
property unique, onto
constrains > 0.0 and €100.0
type REAL
simple-attribute window
property unique, onto
constrains open, close or broken
type SEXPR
simple-attribute mister
property uniquey, onto

constrains on, off or broken
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type SEXPR
simple-attribute temperature-desired
property unique, onto
constrains Y 75.L and (85.0
type REAL
simple_attribute humidity-disired
property unique, onto
constrains Y 0.0

type REAL
simple-attribute accept-windspeed
preperty ‘unique, onto
constrains > G0

type REAL

class environment

simple_attribute
property
constrains

type
simple-attribute
property
constrains

type
simple-attribute
property
constrains

type

temperature-outside
unique, onto

( between -130,0 to 10.0)
REAL
humidity-outside
unique, onto

> 0.0 and €100.0
REAL

windspeed

unique, onto

> 0.0

REAL

7E %R, PICASSO R FZ M schemar By i &5 Mk B MiAR G AL ML R min /2

R (S ) AT B,

b) & X #eaRL I 5

— i, WM A A B R EE A LT B W, MON T Ok 1T i BT
HEMKIE, WA ET LA U T —4HE0E,

class section,
sect_number
temperature-inside
humidity-inside
wimdow
heater

mister

74,00
(.4
close
on

broken
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temperature.-desired 70.0
humidity-desired 0.7
accept-windspeed 20
class section,
sect-numben ' 2
temperature-inside 72,0
humidity-inside ‘ 0.5
window open
heater broken
temperature-desired 71.0
humidity-desired 0.6
accept-windspeed ‘ 15
class environment,
temperature-outside 71.0
humidity-outside 0.65
windspeed 10

AR 3chE, X IR BT B0 5A 46, Eﬂmcreateﬁf’“&ﬁlﬁﬁ*iﬁi WA LR IR
RISE R (e fEschema AMMIEHIREH ) .
(setq &initial-rules

’ ( (rule) (perform
(create section ( (sect-number 1)

( temperature-inside 74.0)

( humidity-inside 0.4)

(window close)

( heater on)

(mister broken)

( temperature-desired 70.0)

(humidity-desired 0.7)

(accept-windspeed 20)))

(create section ( (sect-number 2)

( temperature-inside 72)
( humidity-ianside 0.5)
(window open)
( heater - broken)
( temperature-desired 71.5)
(humidity-desired 0.6)
( accept-windspeed 15) ) )

(create environment
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( (temperature-outside 71.0)
(humidity-outside 0.65)
( windspeed 1072223

Kb, setqBRLISPAIHY, EREEEE SWHEEAETMRALTER &init
ial-rules,
c) EXIEF MM 4
BRI FIL0R RO RIS, RATIEARDEX L R A ek AL i FE R % R th K,
(setq &rules
’ ¢ Crulel (if (section ? entity-mum 7 sec)
(window ¢? eatity-sum open)
(windspeed ? ent2 ? wind-out)
( accept-windspeed 7entity-num f¢windspeed-acceptable)
( %Ygreaterp ? wind-out 2 windspeed-acceptable) )
( then (conclude close-window-in ? sec) ) )
rule2 (if (section ¢ entity.aum ¢ sec)
(heater ? entity-num ¢ heat)
( temperature-inside ? entity-num ¢? temp-in)
(temperature-desired ? entity-num ¢ desired-temp)
(%lessp ? temp-in (differeace ? desired-temp 20) )
( %$member ¢ heat (heater broken) ) )
( then (conclue Notify Bill smith at phone No, 666-8211 to
repair the broken heater) ) )

FLISPE #isetqit’ S EMHENELBATL2RER &rules,
) |RAMAAED
BImE R P SRR (user-mode) B TSR EE , 3t R A IRFE (knowledge-base)
4 main, RE\EPFFABZEOMHEREXLEHBERE (RPHED)D,
(setq ass’ ( (ie-name user-model)
(knowledge-base main)
(schema greenhouse)
(init-rule &initial-rules)
Cact.rule &rules) ) )
RIS A PICASSOHE# 2infengine,

(infengine &ass)

9. BEAH.
ABR 74
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