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ZHERXEARZ (Production System)

s FFERRRE— MRS ER TV IAEIRR S, eEREAIAN
FME DN (Production Rules) , BGEFR L]
(Productions)




AN (Production Rule)

STE, SURETEE, R plp2,p3, .. r—n«zjwf RN al, a2, a3, ..
IF conditions THEN actions
« Bt (conditions) /&EfR, BIHITHE(E (actions)
. F‘ZEEE%}"JEUEJL‘A%J‘&%WEEEE%, tban “[RE-ER" |, "FE-EFie" |, "RHR-IERET

ELR RN S
. BAIFAIRET—FEE

f5lan:
1LXERE, RE—tEK (FR-ER) ;
2UMRYEEA=FDEEREETK, B=111E% NE=HA8% (£5-418) ;
MRS KRBT MXTES, FEBET ] M—mMaTE, BARXEFMHM T MR (FriR-21E)
ARBRBAE, BYHALE (FL-#E) ;
S5MMEREEMRTOC, KedK, WMREESTFI00C, Km=HE (BR-17H) .



ZHERXEARZ (Production System)
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» FEIVHIN E—FRIEG S SR LRI — SIS S, SFEANEE—
EHIZMY, EEUEETREREX LR ERXENN,

- EH ARG —— R ETNN YRR SN E CES, FUASTEEFIZEEY,
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« GREHREEFARENSENHERERE
. FIZNYGlobal Database&Working Memory, BREZHUSESHENE

. BIREOSEE: MIEETEEE. TSRS SE
. ERGHUTI RS
. FRARAA RS KR R

f5:  #IET A, 1818, ARed(car2)

W I T ER R G FEE

type attributeq:value, ...attribute,,:value
yp 1 1 n n

m (person age:27 home:toronto)
m (goal task:putDown importance: 5 urgency: 1)
m (student name:john department: computerScience)
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DINP, Ao P, = d;,0y,...,0,
» HEngt A AR ER U

A= fil:
- S A(x)AB(x)AC(y)

* (type attr1 spect attr2 spec? ...)
« (person age {<23 A >6})
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PiNANDP, NP, = A ,A,,...,4,
- AR B AR

- BER LA
- 100 (ADD) : [A#UEEIEINEYE
- Mk% (REMOVE) : MEUEEMFR—20E
- 120 (MODIFY) : BEXEGEEFRIEEE
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i
AX)AB(xX)AC(y) = add D(x)

(Student name x) = ADD (Person name x)
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PiNPyN... P, = A,05,...,d,

- HEIRMRFi el AARER L

« EATLAY
- 170 (ADD) : [EFUEEEEINEYE
. JB& (REMOVE) : MEUEEMIG—EUE
. ﬁ%ﬂﬂ (MODIFY) : BEAHIREPRIZUE

« =
=J

l: IF the car Is dead
THEN action:check_the_fuel; ADD “step 1 Is complete”

IF “step 1 Is complete”
AND the fuel task is full
THEN action:check_the_battery; ADD “step 2 is complete”
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- i7al (recognize) : IHBPEAINIZTAR. BE1, HLFHRERES
BIEGREER ETEI’J%MJ

. :‘F?&ﬂﬁ' (resolve conflict) : 7ER]EEAHINIA
BUBF—%% (which rule to "fire")

- 1T (act) | BEITHUTHISIERTABEIN, SEEEUERE
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FEXARS - 4

AT

5. B=BESM KRB ND BB ET, 2, 3£

« #
(c

B EE:

ounter value: 1)

(brick name: A size: 10 position: heap)

(bri
(bri

rick name: B size: 30 position: heap)

rick name: C size: 20 position: heap)

« R

1.

IF (brick position: heap name:n size:s)
—(brick position: heap size: {> s})
—(brick position: hand)

THEN MODIFY 1 (position hand)

2. IF (brick position: hand)
(counter value:1)
THEN MODIFY 1 (positioni)

MODIFY 2 (value[i+ 1])
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FEXARS - 4

NS ESHREES AT NS BUREIRIET, 2, 3+
« BUREVIIREEE:

(counter value: 1) HTANLE, BUREZA:
(brick name: A size: 10 position: heap) (counter value: 1)
(brick name: B size:30 position: heap) (brick name: A size: 10 position: heap)
(bI’iCk name: C size: 20 position:heap) (brICk name: B size: 30 position:hand)
(brick name:C size: 20 position: heap)
« AL
1. IF (brick position: heap name:n size:s) 2. IF (brick position: hand)
—(brick position: heap size: {> s}) (counter value:1)
—(brick position: hand) THEN MODIFY 1 (positioni)

THEN MODIFY 1 (position hand) MODIFY 2 (value [i + 1]) y




FEXARS - 4

» SUREYIIRETE

(counter value: 1)

(brick name: A size: 10 position: heap)
(brick name: B size:30 position: heap)

(brick name:C size: 20 position: heap)

« R

- (155 B=REMREINSRINEIREN, 2, 3E

MATRINIFI2/E, BUEEZA:

(counter value: 2)

(brick name: A size: 10 position: heap)

(brick name: B size: 30 position: 1)

1. IF (brick position:heap name:n size:s)
—(brick position: heap size: {> s})

—(brick position: hand)

THEN MODIFY 1 (position hand)

(brick name:C size: 20 position: heap)

2. IF (brick position: hand)
(counter value:1)

THEN MODIFY 1 (position i)

MODIFY 2 (value [i + 1]) -
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- 1051 (recognlze)
U;& “'—LUEI::;F

TGN,
« MSE{LfiE (resolve conflict) : =0

H RN 2R

BYF—2% (which rule to "fire")

* 11T (act)
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TR,

- AR RGNS

1=1T71d

L B HPUTHRIEERVAPEAIN, SRR

B ARTEYZ FARRI ZE P RURR
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EMNIRSEEH A,
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IR, IEFEMNIZRITE

19, A1, HRLERIREES

SR E NS SRS
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Rete & 7%

- 55 ﬁﬁﬁ AN BYBIERTAEE B — RIS
GRS RO A B R
. alpha T RE S BREHIENEY
* beta T RAMNE M ZREFRAIEM

» BRI RXIM—FAN
- AEMNIIREEENRRSY, SUXENAEFNTR

o NIEUREDFTERN—FEUE, B—tokenf{FERE, HAMNL
- INRtokenimE T RAXINAEE, NEHBIAR R ELS ZT RN R

» tokenHANZR LT REREXT I MLJEI’J%TJTE?EZ%E
- BetaTs '5@,’*\—/\7£7?11%E5FD—/\E§11%E AAERCRE AR 1" A" Btoken,
HEMNGZaHTAMRAET RFMEEWRE. WikE, B— 1 #hItokenfUZRIZETET.

X REI PR EIERRG Tﬁﬁ%ﬂ%‘%ﬁ\beta AL TE

18



Rete%:‘}i — '@J RULE23:

IF (person name:x age:{< 14} father:y)
(person name:y occupation: doctor)
THEN. ..

a: type = person

N

a:age < 14 «: occupation = doctor

NS

B: father ~ name

|

RULE23
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R fE (Conflict Resolution)

N/

- BEIgH, FrErIMARHNFR 2S5 (conflict set)

. I R Ao A HA FT A S A — B A AT R4S

- BB PR EER P — T
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R fE (Conflict Resolution)

N/

e Order: BEIEEFE—5F

=Rl

- BB BREFE

» Refractoriness:
« AN EE X EIFERIEGESE R RIERIRLNY
» Specificity: EFFHINAIEMRE

- IRBE—HF SRR RES —BFHNSIENTE, NIXAFH
tbm—HEER, —RRrFEsE R,
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M4V #E  (Conflict Resolution)
 Recency: EFHIN=23E 2 S 1LHA# FEiT
o R ILEL e T Bl R B 8B BT AVEIERIRRNY : 1 E R F I ENIKITEIEY ;
» IEEE DRERAZRA (least recently used) BIRIN: SARRRIMNINES
B =.
» Saliency

RG2S

HHATCiEE. BRBTI TEERSRIRN,
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ANTJ i E] A2 1 SRS

* 1AM TIEAMEE, ERENIARBIRECi A EL

« Hill climbing (TELL;%)
!/Alﬁ1§%“5ﬂ‘ﬁﬁ’ﬁ)ul]
+ FEFRBIZF NS D
« BIRIERSIRIS TR AHEATAN

- 1. 8EhSIalER

MERIRTS: (28 |3 HirRZE: |12 (3
4 8 4
/ 5 71615

PERMN: =gAE. £, &, T8; giiR: F8BHL57
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AN T 4R [ o4 ) SRS

* Hill climbing (TELLIZ)
« BRI BEREIUEIAIN
« HITRIRSS BN, MNEAERIEFE S/
« F(s)=-SHASUEAEHEIIEFE

T S ©3
*”!‘”"*75'282 ABE 21813 2] 13
e 16[4a—{1] [4——18[4
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71615 7765 706 (5
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- AFEFEIRTREZTRNEERE, SREZER.
-« BXAHENIUE "R, USCIEEF RN =IL
- BHREEEAZEL
- RFBEREFRERE: SERRFEERSIIEXREIIANR, NEFIREKARL, MES.
y E?@E)R’E?%’WE%: SEHRF—RUIREEFXEIRIRE, UHNISEEESN, BXES,
VeS|
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Forward & Backward Chaining

 Forward Chaining

. BPIEF=

* NIRRT

RS,

tHFR HEEEIXE) (Data Driven)

&, AEmE AN, BEIFEBRTRASALL,

« Backward Chaining

« Bifz[Rlf=4

VRS,

ME*T\H( & ._47,vt 5F|J

HFRIB1RIKEN (Goal Driven)
&F’]EI’J)“‘* EI ARt =4 FBiR, BEIFF4

s PUTEREF AR FrI LU and/ 1B 2 E RiE. S8
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TRAZER

- In artificial intelligence, an expert system is a computer

system emulating the decision-making ability of a human
expert. WIKIPEDIA

“'}j The Free Encyclopedia

?%‘@?\%UJFU :‘_%L)\If-then%)u)\J%TEl’J%D 1THEEE, Ak
BEHIRERIEARID, FRREZYA)

R EMEERRAN—FEESR
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TRAZER

- EATERWNR, TREFKERFDUSEIRAR, F

S L=

A

1A ST

- DENDRALEAREE— IR NFEBIEZRESR, 1965FHEMNBEXRFEHIRAA,

19685 Ak,

- BRFRESTTRISXAYGE, NAKFIIR, BEMCFaFIEYIRRYD F4E1,

- DENDRALAR G AR O BEIEA TERERFRER

Te-Z51REEY (Edward

Feigenbaum) FIREFHRABI-KE(EHE (Joshua Lenderberg)

« "“In DENDRAL, knowledge is uniformly represented in a very general form:

production rules.”
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BERVR~ A A A, 228 (Frame) . fEiAZLE

kﬂ%@%&§¥
« —RETIIIRE. TR
o L EZIKFRIBENRIREZY IR
« AIRSANE (HE) 98
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R e
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. WIEEFSTHR. RIS RETRE .
« BFEERER
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TRAZER

Category
Interpretation

Prediction

Diagnosis

Design

Planning

Monitoring
Debugging
Repair

Instruction

Control

Problem addressed
Inferring situation descriptions from sensor data

Inferring likely consequences of given situations

Inferring system malfunctions from observables

Configuring objects under constraints

Designing actions
Comparing observations to plan vulnerabilities

Providing incremental solutions for complex
problems

Executing a plan to administer a prescribed remedy

Diagnosing, assessing, and correcting student
behaviour

Interpreting, predicting, repairing, and monitoring
system behaviors

Examples
Hearsay (speech recognition), PROSPECTOR
Preterm Birth Risk Assessment©¢]

CADUCEUS, MYCIN, PUFF, Mistral,[69 Eydenet,[’% Kaleidos,!” 'l GARVAN-
ES1[721 [73] [74]

Dendral, Mortgage Loan Advisor, R1 (DEC VAX Configuration), SID (DEC VAX
9000 CPU)

Mission Planning for Autonomous Underwater Vehiclel!

REACTORI76]

SAINT, MATHLAB, MACSYMA

Toxic Spill Crisis Management

SMH.PAL,""I Intelligent Clinical Training,!’8l STEAMER!"®]

Real Time Process Control,[8%! Space Shuttle Mission Control,[®' Smart
Autoclave Cure of Composites!®?!
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Knowledge
Non-expert g A R Y ™ SRS R AR ey 3 from an expert

user - Expert System e - -

Query :
Knowledge §
Base

Inference
Engine

User Interface

Advice

- ERAEZHIBTR
A= YN S R SYISER
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o [A|EEAIRIR—&SXTm ARYa)RE

- /ot
- —MEEURERENHENYIER (BREEEE. 12IE
- HEFRIBRIT AR

BT EMRESRINbackward chainingSCHR
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MYCINESER ]

» AR EFE296005 AN

<rule> ::= | <premise> <action> | <premise> <action>
<else>
<premise> ::= ($AND <condition> ... <condition>)
<condition> ::= (<funcl> <context> <parameter>) |
(<func2> <context> <parameter> <value>) |
(<special-func> <arguments>) |
($OR <condition> . . . <condition>)
<action> = <concpart>
<else> ::= <concpart>
<concpart> ::= <conclusion> | <actfunc> |

(DO-ALL <conclusion> . . . <conclusion>) |

(DO-ALL <actfunc> ... <actfunc>)
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MYCINESER ]

— BN Goal Rule:

IF IF

1) mWRAEANLENEZAHE, B 1) BE—MEERITNRER, B

2) wEEkEM&, B 2) TR BHEMEEATORERE, RECITEXE
3) WEEHNACEKEE=ZKHEKE, A ML BT RY PN B H K

4) REAENESEFIRE, B THEN

5) WERAZHE 1) SHEERIHEERITNBERENET AR
THEN 2) MERERITHE
ZRIREENER B RERAE, J{EE 804
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HXBNERARR

- MYCINEFETHNBIEZHRZE S (Rule-based Expert System) , It
INET

« IBHIERERZ (Fuzzy Expert System)
- N FRIRRAIZE

- HTFEEINERZRS (Frame-based Expert System)
. (EFEEE A

B EXRRS (Hybrid Expert System)
« EEANFOMERLE R 251 EY
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