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Domain Expert:

 . Domain...

= Expert – Non Expert = Knowledge| Expert|

:ExpertNon Expert

 .

.

)           Knowledge is Power (Francis Bacon)

Expert System =  Knowledge + Reasoning
 +  =

.
Program = Data structure + Algorithms

.)
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Information is not knowledge. The only source of knowledge is experience.
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-(Well-focused Domain) .

:(Facts)

(Frames)

 : 

: "".

1 -OAV
OAV

OAV  ObjectAttributeValue.

:OAVOAV

The ball’s color is red
5-3  OAV

5-3 :OVA

Ball Color Red

Object Attribute Value

  (Rule)

(Semantic

(Object-Attribute-Value Triple)

)( (Frame)



The Chair’s color is brown.

5-4 :OVA

It’s raining

5-5:OVA

(Object with Multiple Attribute)
ObjectAttribute

5-6 :OVA

1:Object)  (...  ) (...

2:Value(Single value facts)(Multi Value facts)

Chair Color Brown

Object Attribute Value

Weather Forecast Rain

Object Attribute Value

Ball

Diameter

Color

Weight

1   foot

Red

1 pound

Object Attribute Value



single value facts

)Radio Box

Multi value facts   

 . Value .Multi value facts

AttributeValue)Check box

(Procedural Knowledge)
.

(Declarative Knowledge)
       

(Meta Knowledge)

(Heuristic Knowledge)
 .         

(Structural knowledge)

 ...

5-1:
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Types of Knowledge

Rules

Strategies

Agendas

Procedures

Procedural

Concepts  

Objects  

Facts  
Declarative

Knowledge about the Other types of knowledge
And how to use them

Meta

Rules of thumbHeuristic

Rule sets

Concept Relationship

Concept to object Relationship
Structural

(Certain Facts))Uncertain Facts(

  

(Certainty Factor = CF)

 .MYCIN

5-7CFMYCIN.CF1.0-1.0 +.

5-7 :
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0.6         :0.8           :1.0 :
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It is rainingCF.

5-8 :OVA

2-)Rule(

.

 .:

Rule1:            IF  the ball’s color is red THEN  I like the ball

Rule2:            IF I like the ball            THEN  I will buy the ball

5-9 :(Durkin, 1994)

5-9. :

1

weather Forecast Rain 0.6

Object Attribut
e

Value CF

If ball’s color is red
Then I like the ball

If I like the ball
Then I will buy the ball

Ball color is red

I like the ball

I will buy the ball

Knowledge base

Working Memory

Step 3

Step 5

Step 2

Step 4

Step 1

Q: Ball’s color ?
A : Red



(Relationship Rules)
IF the battery is dead
Then the car will not start

(Recommendation Rules)
IF the car will not start
THEN take a cab

 .

)Directive Rules(
IF the car will not start
AND the fuel system is ok
THEN check out the electrical system

)Strategy Rules(
IF the car will not start
THEN first check out the fuel system
THEN check out the electrical system

-)Heuristic Rules(
IF the car will not start
AND the car is a 1957 Ford
THEN check the float

1957



X

.

IF ?X is Employee
AND ?X Age > 65
THEN ?X can retire

Pattern Matching Rules

(Meta Rules)

IF the car will not start
AND the electrical System is operating normally
THEN use rules concerning the fuel system

(Black Board)

Distributed problem solving ( DPS)
 . .

Black Board.

5-10(.
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B.B
Black Board

E.S 1

E.S 2

E.S n

Scheduler



:  

Mother Board...

1-(Commiunity of different Expert System)

2-(Black Board)

3-(Schedular)

(Black Board)

.

3-(Semantic Network)

.

5-11 :

Wings

Bird

Fly

CANARY

Has

Is - A

Travel

Node

Object

Object Properties

Property Value

Relation

Is - A

Has



.(Has)(Travel)(Is-A)
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2-

3-

5-12 :

) 1  (

) 2  (  Tweety

) 3 (

Is -A Is-A Is -A
Animal

Air

Bird

Wings

CanaryTweety

FlyPenguin

Walk

Has Breathe

Is-A Travel

Travel

2

1 3



(Inheritance)
 ..

Is–A .AnimalBirdAnimal. 

   .

UML

Lisp ,Prolog

 (Exception Handling)
Exception Handling

Override
Override the Inherited Information

4-(Frame)

Procedure .

Semantic Network + Procedure = Frame

 :.

Object ( )

Object = Data (Properties ) + Procedure

 :.

Object

Object
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Report Card

Student Name

Address

Course Grade

Chemistry

Math

English

***

Object 1

Object 2

Frame  Name

Class

Properties
Property

1
Property

2

Value1

Value2

***

***

***

***



CRC   .class

object2object1 . Is–A.

Object1  Is–A  Object2
Object1Objec2

(Class Frame)
CRC5-15

 )  ( 

o :

o :

                               Bird

5-15 :

  

(Inheriting Behavior)
 .

.

Frame Name

Properties Color Unknown

Unknown

UnknownActivity

Hungry

Flies True

No- Wings 2

Eats Worms



(Facets)
Facet.Facet.

  .

Facet: 

1.IF Needed

2.IF change

FacetIF Needed

IF Change

IF Needed
IF Tweety has less than two wings
THEN  Tweety can’t fly

TweetyDefault

Can not   . IF neededFly

Not Fly.

IF Change
IF self : Hungry = True
THEN self : Activity =Eating  #self =Eats

IF Change

SelfTHIS

5-(Logic)

.

. Prolog.

1.)

2.)

)

A = The car will start
A

 .)



.A  B  .

A  BBA
FFF
FTF
FFT
TTT

A B

A  BBA
FFF
TTF
TFT
TTT

A B:

A  BBA
TFF
FTF
FFT
TTT

NOT: 

NOT AA
TF
FT

IMPLIES: 

B ~A BC= A
CBA
TFF
TTF
FFT
TTT

)(
 .

.

Constant. 

like(john,mary)

 PredicatelikePredicatejohn  , maryPredicate

john  , mary

likes(X,Y)

likeX,Y.



Object  PredicateTrue)False (.

father(jack) = bob
mother(judy) = kathy

 ...  .

Predicate

likes(X,Y)  likes(Z,Y)  Implies  Not like(X,Z)
OR
~likes(X,Z) likes(X,Y)  likes(Z,Y)

X,YZ,YX,Z

  . 

mary

likes(X,mary)

mary.

likes(X,mary)

Prolog  .

)(n

Modus Ponens
Modus Ponens.

Modus Ponens.

IF  A  is True
AND  A B  is True
THEN  B   is True

ABB

 .)



(Resolution)

Resolution(Assertion). 

P .~P

(proof by Refutation) .

Resolvent

5-16 :

A CResolvent. Resolvent...

Resolvent

 . 

~BBResolution

Modus PonensResolution

M.P .

Resolution

 (Planning) .

5-17.

5-17 :

Table

D

A
E

B

C

A B ~B C

A C



5-17

1) cube(a) cube(b) cube(d) pyramid(c) sphere(e) hand(hand) table(table)
2) on(a, table) on(b, table) on(d, a) on(c, b) on(e, table)
3) holding(hand, nothing)

Cubepyramidspherehand

 table .On

holding .

PlanningTrace

putOn(b,a)ba

hand_holding(b) clear(a) putOn(b,a)

baba .

5-1*:

5-2:

5-3:E3

E1  E2

E2  E3
E1

5-4*:SLD-ResolutionResolution

5-5*:

5-6:(Frame Problem)

Fear is the main source of superstition. To conquer fear is the beginning of wisdom.

 .  .)


