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1. 00000000 (Problem Solving System)

e Forbus, K. and de Kleer, J.: Building Problem
Solvers, MIT Press, 1993. Lisp 000000
ftp://beta.xerox.com/pub/bps/BPS*.{tar.Z,sit,zip}

e JJ: 0000DODOO, 5(3) 90, 6 (1) '91, 11(3)

2. 000000 (Multiple Context Reasoning)

O000o0oooooo (TMS) DooOoooo
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1. 0000000000000
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2. 00000000004
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3. 0000000
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4. 0000O00ODOO0OO0ODOO
5. 00000000
6. 0000DOODO
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Problem Soving System

T™MS

Inference Engine commands ™S

@ TMS node

hypothesis assumption

Qfe_r?w justification
@ nogood

results
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000000 (Inference Engine): 00000
00000000 (Truth Maitenance System): 0000

: gboogoobg

select{A,B}, select{C,D}, select{E,F}
ooo,ANC —l1,BAE —1L

{A.C.R} {A.-D.Ff} {B,C,F} {B,D,F}
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select{A,B}, select{C,D}, select{E,F}
ooo,ANC—l1,BANE —L

=4 gbogbooooobg.

00000000000 (1)ooooo

DO EOD0ODODODODODOODOODOOn,

bl =

000 Prolog DOGOOO.

solve :- first(F), second(S), third(T),
constraint(F,S,T), print([F,S,T]), fail.

first(a).

first(b).

second(c).

second(d).

third(e).

third(f).

constraint(a,c,_) :- !, fail.
constraint(b,_,e) :- !, fail.

constraint(_,_,_).
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00000000 (Chronological Backtracking)

00000000000 (2)ooooooo

OBAE—l10O 0OODOODOO

Uil =
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00o0oO0O0o0O0o0o0oooo: gboobodb 0000000000000

JAAC o ooooon [O 1] 0 OO Since Tweety is a bird, Tweety can fly.O
—

Tactic 1 OTweety can fly.O OO OO OoOOooonO,
gooooooooooonoooooooood:

e Tweety is not a penguin, an ostrich, a kiwi, . ..

e Tweety is not dead, boiled, ...

000 [ | ooooooo [ ] 0O

00 1: = 00000000000

(Dependency-Directed Backtracking, DDB) Credo ut intelligam. (I believe in order to understand.)

oo0ooooo (o) 00000000 =000000 0 TMS

[O 2100000 (Closed World Assumption, CWA)

gboodgboobboobooboobooobod Asifications

Inference Agpnons

. TMS
e O0OOOOOOOO: Englne Bdlids
0000000000 (Negation as Failure) Con‘ﬁ:imons
constraint(a,_,c) :- !, fail.
constraint(_,b,e) :- !, fail.
constraint(_,_,_).

0000000000000 (KEE, ART), 0000000
goo, ogooob, doogooboboo, obbobg, oo
CAlOOOO0O,0000,000004, ...

e JUUUOOODDODDO:
— 000000000 (Obooooo)
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000000 (IE)p0000o0oon (TMS)0000

goooon = goooogoo
000 (Datum) < 000 (Node)
0000 (Inference) <= 00O (Justification)
00 (Hypothesis) <= OO (Assumption)
00 (Contradiction) <=  Nogood, 000,
gboooboobobod
00 (Belief) = 000 (Label)

gbooboooobd

00 (premise) — 00000000
00 (contradiction) — 00000000

goobodod. oogobobobooooooo
goooobl —ogooo

000 0 (k00> <O0OO0 >0 <00 >)000.

e U0 (Consequent) 0 OODO.
e U0 (Antecedents) 0 0 O0O.
e 10O (Informant) DOD0OOO TMSOODODO.

Graduate-Student(z) — Underpaid(z) A Overworked(z)

Graduate-Student(Tanaka)

Underpaid(Tanaka) A Overworked(Tanaka)

00 (assumption) —000000000000O0OO

goo

goo

goo

goo

N0001[] 000o00o00o0oDoooo
(rule (Graduate-Student 7x)
(assert (and (Underpaid ?7x) (Overworked ?7x))))
N0002[] 00 (assertion) OO0
(Graduate-Student Tanaka)
N0003[ 0oooooo
(and (Underpaid Tanaka) (Overworked Tanaka)

Jooo10d 00000 (inference) OOO
(N0O0O03 MODUS-PONENS N0OOO2 NOOO1)

gboobobogooboood

;’ Justification
© Simple Node

Assumption Node AR i A A o :
(enabled) : :

Assumption Node
(retracted)

JUSTIFICATIONS

é Premise Node ______________ f ______________ I _____ T

@ Contradiction Node CONSEQUENCES
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e 000 zq,...,2,, 0,000 n 00000

—z1V---VxmVn aooo.
Oooo
ogoo, AN Ny => N
—_— ~~
0o 0o
goodg, TN ATy = y1 V- VY

k=100,000000000.
e 00 n0O DOO (unit clause) n ooo.

e 10 m O OO0 (negative clause) -m ooao.
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gbogboobboobdad
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000 (Label) —O0OO0OD0OO0OOOO

IN—DOOO0OOO0OO0OO0O,OUT —0O0000ooo

O0:IN(0DDODOO) # TRUE (OD)

P IN P OUT
-P IN 00 (Contradiction) —-P TRUE
-P OUT P TRUE (00O) |00 (Unknown)

[CO]J0DCcooOooO0oU0o00n MinSupO0QOQOnQo

Yogooooocooooo,
MinSup(C, %) ={S|S € A(C,%),S: 000}

000, A(C,S) = {PI—C|PI:X000,PIUC # {}}
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000 (Soundness) 000 (Completeness)

T™MS

Provable

@,

O0o0oooooooooo TMSODOOODOOODOO.

Provable

0000 (Non-Monotonicity)

e 00 (Monotonicity): 0 0000000000000
gogogogobobobooboobobooo, oooobobb ogo
gboobooobooboobbooboobbo.

e JU OO (Non-Monotonicity): 000000000

[COOO0O0O0])o000oO000U00o0DOoUoOO0oOoUoOoo
gboboogb,o0bbuooooo,obboobbuooon
gbogboooobgdg,oboobogn.

goooon

P= (QVvW)
Q=R
W =R
I'={pP}

RO T'DODODO.

O0000 TMSOOD ROODODOOOOOOOO?
o o 0O

g zyA---Axm=>y1V---Vyp U

0000 (pn=1)0000 (0000000)0000000
0OTMSOOOOOOOOOOOOOOO

0000 (Non-Monotonicity) 00 — Nixon 0O

Republican(Nizon) Quaker(Nizon)
Quaker(x) = Dove(xz)  Republican(z) = Hawk(x)
Dove(z) N Hawk(xz) =L



TMS 00O

Horn/
Definite

INPUT
CONSTRAINT
NM

Clause

JTMS (Justification-based TMS), ATMS (Assumpition-based
TMS), NMJ (Non Monotonic JTMS), LTMS (Logic-based TMS),

LABEL

Simple Complex

JIMS ATMS
NMJTMS

LTMS CMS

CMS (Clause Management System)

oo —ogooon.

o 0~ whNH

SEND 4+ MORE = MONEY
CROSS 4+ ROAD = DANGER
FOUR + FIVE = NINE
NEWTON + KLEIN = KEPLER
MAN 4+ WOMAN = CHILD
ONE 4+ TWO 4+ FOUR = SEVEN



