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プレゼンター
プレゼンテーションのノート
手続的知識としてプロダクションシステムの考え方を学ぶ
エキスパートシステムが流行したという人工知能の歴史についても触れる
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プレゼンター
プレゼンテーションのノート
パラメータを取れること、変数を利用できることを理解させる
記述力が、命題論理より高いことを確かめる
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プレゼンター
プレゼンテーションのノート
演習1ができてしまった学生に考えさせるための問題。
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An example:

Rules defined in the rule base file: CarShop

rule "CarRulel" rule
if  "?xis inexpensive" if
then "?x is made in Japan”
rule "CarRule2" then
if  "?xis small” rule
then "?x is made in Japan” if
rule "CarRule3"
if  "?xis expensive" then
then "?x is a foreign car" rule
rule "CarRule4" if
if "?X is big"

"?Xx needs a lot of gas"
then "?xis a foreign car" then
rule "CarRule5" rule
if  "?xis made in Japan"” if

"?x has Toyota's logo”

then "?x is a Toyota" then
rule "CarRule6" rule
if "?x is made in Japan"” if

"?x is a popular car"
then "?x is a Toyota"

then

"CarRule7"

"?x is made in Japan”
"?x has Honda's logo"
"?x is a Honda"
"CarRule8"

"?x is made in Japan”
"?x has a VTEC engine"
"?x is a Honda"
"CarRule9"

"?x is a Toyota"

"?x has several seats"
"?X is a wagon"

"?x is a Carolla Wagon"
"CarRulel0"

"?x is a Toyota"

"?x has several seats"
"?x is a hybrid car"

"?x is a Prius"
"CarRulel1"

"?x is a Honda"

"?X is stylish”

"?x has several color models"
"?x has several seats"
"?X is a wagon"

"?x is an Accord Wagon"

rule "CarRulel2"

if

then "?x is a NSX"
rule "CarRulel13"

if

then "?x is a Lamborghini Countach”
rule "CarRule14"

if

then "?x is a Ferrari F50"
rule "CarRulel5"

if

then "?x is a Jaguar XJ8"

"?x is a Honda"
"?x has an aluminium body"
"?x has only 2 seats"

"?x is a foreign car"
"?X is a sports car”
"?x is stylish”

"?X has several color models"
"?x has a big engine”

"?x is a foreign car"
"?X is a sports car”
"?x is red"

"?x has a big engine”

"?x is a foreign car"
"?x is a good face"

My car is inexpensive
My car has VTEC engine
My is stylish




Initial Working Memory:

My car IS inexpensive

My car has VTEC engine

My car Is stylish

My car has several color models
My car has several seats

My car Is a wagon




Output:

% java RuleBaseSystem
% java RuleBaseSystem

ADD:my-car is inexpensive Initial facts in

ADD:my-car has a VTEC engine the Working
ADD:my-car is stylish

ADD:my-car has several color models . memory
ADD:my-car has several seats
ADD:my-car is a wagon /
CarRulel [?x is inexpensive]->?x is made in Japan

CarRule2 [?x is small]->?x is made in Japan

CarRule3 [?x is expensive]->?x is a foreign car

CarRule4 [?x is big, ?x needs a lot of gas]->?x is a foreign car

CarRule5 [?x is made in Japan, ?x has Toyota's logo]->?x is a Toyota

CarRule6 [?x is made in Japan, ?x is a popular car]->?x is a Toyota

CarRule7 [?x is made in Japan, ?x has Honda's logo]->?x is a Honda

CarRule8 [?x is made in Japan, ?x has a VTEC engine]->?x is a Honda

CarRule9 [?x is a Toyota, ?x has several seats, ?x is a wagon]->?x is a Carolla Wagon

CarRulel0 [?x is a Toyota, ?x has several seats, ?x is a hybrid car]->?x is a Prius

CarRulell [?x is a Honda, ?x is stylish, ?x has several color models, ?x has several seats, ?X is a wagon]->?x is an Accord Wagon
CarRulel2 [?x is a Honda, ?x has an aluminium body, ?x has only 2 seats]->?x is a NSX

CarRulel3 [?x is a foreign car, ?x is a sports car, ?x is stylish, ?x has several color models, ?x has a big engine]->?x is a Lamborghini
Countach

CarRulel4 [?x is a foreign car, ?x is a sports car, ?x is red, ?x has a big engine]->?x is a Ferrari F50

CarRulel5 [?x is a foreign car, ?x is a good face]->?x is a Jaguar XJ8

apply rule:CarRulel

Success: my-car is made in Japan
ADD:my-car is made in Japan — A new fa}Ct added to the
apply rule:CarRule2 working memory

apply rule:CarRule3

J

apply rule:CarRule4 _rUIe ?arRu_lel o _ _
apply rule:CarRule6 then "?x is made in Japan"

apply rule:CarRule7




apply rule:CarRule8
Success: my-car is a Honda
ADD:my-car is a Honda
apply rule:CarRule9

apply rule:CarRulel0
apply rule:CarRulell

[ my-car is made in Japan ]

Success: my-car is an Accord Wagon
ADD:my-car is an Accord Wagon

rule "CarRule8"
if "?x is made |n Japan”
"?x has a VTEC engine™
'Lthen "?x is a Honga"

A new fact added to

apply rule:CarRulel3 )
the working memory

apply rule:CarRule12 [
apply rule:CarRulel4

apply rule:CarRulel5

Working Memory[my-car is inexpensive, my-car has a VTEC engine, my-car is stylish, my-car has several colq
models, my-car has several seats, my-car is a wagon, my-car is made in Japan, my-car is a Honda, my-car is an

Accord Wagon]

apply rule:CarRulel
apply rule:CarRule2
apply rule:CarRule3

v

[ my-car is ajHo

nda ]

-

rule “CarRule11"

~N

apply rule:CarRule4 if "2x is a Honda"

apply rule:CarRule5 "?x is stylish*

apply rule:CarRule6 "?x has several color models”
apply rule:CarRule7 "?x has several seats"

apply rule:CarRule8 "?x is a wagon"

apply rule:CarRule9 hhen "?x is an Accord Wagon" )
apply rule:CarRulel0

A new fact added to
the working memory

apply rule:CarRulel2

apply rule:CarRulell
apply rule:CarRulel3 [

apply rule:CarRulel4
apply rule:CarRulel5

Working Memory[my-car is inexpensive, my-car has a VTEC engine, my-car is stylish, my-car has several color
models, my-car has several seats, my-car is a wagon, my-car is made in Japan, my-car is a Honda, my-car is an

Accord Wagon]
No rule produces a new assertion

%{ my-car is an Accord Wagon]




Forward Chaining-os

rules

my-car 15 Inexpensive

— R

my-car has a VTEC engine

rule "CarRulel"

f Wipe, 2. - |

1 ’X 15 InexXpensive
then "7x% 15 made mn Japan"

Eh

my-car 1s made in Japan

f

my-car 1s stylish
my-car has several color models
my-car has several seats

—

mry=car 15 a Wagon

1850 if

my-car 1s a Honda

then
B N

my-car 15 an Accord Wagon

\. J
4 N
rule "CarRuleg"
if "7x% 15 made in Japan"
"?x has a VTEC engine”
then "7x% 15 a Honda"

"CarRulell”

"?x 15 a Honda"

"7x 15 stylish”

"7?x has several color models”

"?x has several seats"

"?x 15 a wagon"

"7x 15 an Accord Wagon"
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プレゼンター
プレゼンテーションのノート
学生は、簡単には書きだせないと思うので、少しずつ、黒板に例を書きあげて支援する。
学生がたくさんの IF-THEN ルールを書けるように、指導する。
演習1は必須にして、早くできた学生にだけ演習2を考えさせるという方法でも良い。
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http://www.amzi.com/ExpertSystemsInProlog/xsipfrtop.htm
2.1 The Bird Identification System

bird{laysan albatross):- family({albatross}, color(white}.
bird(black footed albatross):- family(albatross), color(dark).
bird(whistling swan) :- family(swan)}, voice(muffled musical whistle}.
bird(trumpeter swan} :- family(swan), voice(loud trumpeting) .

family(albatrosz).

color ({dark} .

Enter your query:
http://1octl.org/logic/prolog-latest

bird(X).

Run query | L1 Show parse results

Farzing rulezets.

Attaching builtin=s to database.
Attachments done.

Far=ing query.
x = b;ack_fuuted_a;hatrnss
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