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,-. /01 2 0 -3 / - 4. /5 /0 46

798 :<; ; = = /0 01 2 ; 5 => 1 2@? 4 AB 1 C0 4 ; . D

E8 :<; ; = = /0 01 2 ; 5 => 1 2@? 4. 0 4 2 5 > / / B B 4 5 FG1 2 ? 4 B . /

H8 I ; ; 0 4 F ; 5 ? /5 /0 43 4 4

J8 :0 4 K / / 2 /1 = ? 4 2 2 /1 = 2 4. B 1 = = 4 2 2 / =1 =3 4 4 0 /3 ; ; .

L8 :<; FM 1 2 4 ; . 1 2N5 > / / B 4 = 0 5 01 ; 0 ; 3 ; ; . 5 => 1 2 ? 4 4 =

O8 :0 4 K / / 2 /1 = ? 4 2 2 /1 =P B . / B -. /0 01 /. P P M 1 . 0 -

Q

©

�� � 	 � �  � � � � � � � �  �R  � �  �� � �TS � � �� � U � � V � �� � � � � � � �R � � � � � � �R �� �R � �

AB

��� � ��� �� 	 
 �� � � �� � 	 �� � � � �� � � � � � � � � � � � � � � � �� � � � � � � �'

&

$

%

WYX � � � � �  ! ! " # � ' �( " # ) % Z + "[ ! % � $ \

:<; ; = = /0 0 1 2 ; 5 => 1 2 ? 4 5 = =1 2 / B B]

〈T ,O,S0,S1〉 ^ ?
/. . -

➤

_ 5 B 4 /. 1 = ` `a b c cde bf gh h i d f T ∈ T 4 2 B /5 0 5 = = /? 1 0 0P P B . / B -. /0 01 /. 1 . 0 /

- - C1 2 2 /. 1 2 2 - G 5 ; B 5 2 2 4 {a,b,c, . . .} f dkj dTl m n do d g m8

➤

_ 5 B 4 / =1 = o i b a m m g go a d O(x,y,z, . . .) ∈ O C 4 B 1 = 0 ; ;

7 8 ? ; ; 0 0 ; G /1 =. 4 0P P p p /k? - - C /0 01 2P /. 0 -

x : T1 ^ y : T2 ^ z : T3 ^ 8 8 8 ^ G 4

E8 be d b q go r bf G 4 r ` c n d b q go r bf G 5 ; B 5 /. 0 4 Pre(O)

G 4 Post(O) ^ G 5 0 B 4

5 3 4 0 0P P p /01 0P /. 0 - p C1 M / B 4 40 0 /. P ? KN5 21 /. 0 4 P ^ Q ^ 8 8 8 ^1 ? 8

0P P p /01 0P /. 0 - ? ; ; 0 0 ; G /. 0 4 x ^ y ^ z ^ 8 8 8 G 4 0P P p p /1 = = /k? /3 4 B /5 /. 0 4
a,b,c, . . . C 4 B 1 =0 ; 3 /1 = 40 5 ? / B 4 43 5 G1 = G 5 ; B B 5 G 4 8

➤

s cn<t g d c m f f b S0

G 4 co i i t g d c m f f b S1

5 3 4 0 A? ; ; 0 0 ; G 4 0 0 5 ? / 4 D

40 5 ? / 2 4 ; . 1 /M 1 = G 5 ; B B 5 G 4 8

Q
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➤

wP P p p /

BLOCK : = /k? /3 4 B /5 0 {a,b,c,d}8

➤

x p1 C 4 40 0 5 C /

MOVE(x,y,z)6

7 8 ? ; ; 0 0 ; G /1 = x ^ y

G 4 z

0P P p p / = -

BLOCK ^

E8 Pre(MOVE(x,y,z)) = {clear(x),on(x,y),clear(z)}

G 4

H8 Post(MOVE(x,y,z)) = {on(x,z),clear(x),clear(y)}.

➤

y 2 B ; 0 / 2 4 S0 = {on(a,b),on(b,c),clear(a),clear(d)}8

➤

w 43 5 /0 01 1 = ? - - C /0 01 21 1 2 5 p1 0 ; . 1 F0 5 G1 = G 5 ; B B 5 S1 = {on(b,a)}8

Q
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➤

:<; ; = = /0 01 2 ; 5 => 1 2@? 4 = M P = 4 4 ? / =1 = 2 ; 5 = =1 5 = 4 / F1 ; 0 0 4 43 4 / B 1 ; B . / 4

B - P 01 0 0 - 1 . . - B 2 4. . /. 0 4 2 5 > / / B B 4 4 5 => 1 2 ? 4 =1 . /0 0 - ? /. 1 1 =

AB 1 FP . 5 => 1 2@? 4 D 8

➤

:0 4 K / / 21 /. . 4 ? 4 2 21 /. . 4 ? / = /? 4 4 2 /. ; ; . G 4 FP 3 / = p1 C; . 0 ; 3 ; ; .

. /. - - = C 4 B 1 = =1 0 0 ; = 4 ^ G 5 22N5 / =. ; ; = = /0 01 2 ; 5 => 1 2 ? 4 = B ; 3 4 4? / =1 =

P B . / = B 1 C0 4 /. 0 ; ; 8

➤

:<; ; = = /0 01 2 ; 5 => 1 2@? 4 =1 . /0 0 - ? / =1 =1 p- ? 5 =5 0 5 = /. / 2 2 4. - - = =] / 2 2 - G 4

. 0 4 K / / 21 / 2 2 4 ? 4 2 21 / 2 2 4 5 = 4 = 0 4 = ; 0 2 4. B 1 = = 4 2 2 /. 1 . 0 / 2 ; p 4 43 / 4 0 ; 2 5 B . / 4 8

Q
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➤

y = =1 0 4 4 = C 4 G 5 /01 0 ; 2 21 . ; ; = = /0 0 1 2 ; 5 => 1 2@? 4 2 21 〈T ,O,S0,S1〉

B - - = =] .

2N5 > / / B B 4 5 F G1 2@? 4 B . /

PLP(n). /01 = ^1 0 0 -

5 => 1 2@? 4 2 2 4 〈T ,O,S0,S1〉

5 =1 = / =0 - - = n6 = ? /0 0 4 / =1 = C 4 0 B 4 /. ;

⇐⇒ 5 F G1 2@? 4 2 2 4 PLP(n) 5 =. 0 4 K / / 2 / ? 4 2 2 / 8

➤

_ 5 B 4 / =1 = p C1 M / B 4 4 0 0 / G 4 5 p1 C 4 4 0 0 5 C /3 4 C; . 01 0 4 4 =P 2 /? - - C- /. 1 2 2 -

4 / B 4� 4 C> ; ? 1 =0 / 2 2 4 t6 on(x,y, t), MOVE(x,y,z, t)8

➤

� C1 M / B 4 4 01 / 2 2 4 4 / B 4� 4 C> ; ? 1 =0 /0

t 5 3 40 3 - 2 / 2 0 -

0, . . . ,n

G 4

5 p1 C 4 4 0 0 5 C1 / 2 2 43 - 2 / 2 0 -

0, . . . ,n−18

Q
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:<; ; = = /0 0 1 2 ; 5 => 1 2 ? 4 =1 . /0P . G 4 B 4 ; 0 ; ; . 1 ; C 4 43 / / = 5 . / / =6

798 y 2 B ; 0 / 2 4 = ? - - C /0 01 2P 6

{P(~c,0) | P(~c) ∈ S0}8

E8 �5 p p; 0 / 2 4 = ? - - C /0 01 2P 6 {F ← not P(~c,n)∧not F | P(~c) ∈ S1}8

H8 � i b a m m g go a d bf e o l b c g mj d f bf 6 G 5 . 5 p1 C 4 4 0 0 5 C / = Oσ1 . /1 F M 5 0 5 3 4 0

3 5 /? 4. . 4 F1 0 B 1 2 2 -

t1 / B - . / 2 21 5 21 p5 / B B 1 ; . 0 4 ^ 5 p1 C 4 4 0 0 5 C / 4 Oσ

. 5 3 1 2 21 0 4 4 = 4G 4 = F1 0 B 1 2 2 -

t

G 4 2 /. - 0 0 -3 - 0 4 0 5 ? / 2 4 ; . 1 1 0

A

Post(O)σ−Pre(O)σ

D 0 ; 21 3 4 0 3 5 /k? 4 4 = F1 0 B 1 2 2 -

t +18

J8 	 b q h e m ne do j m g6 G 5 . 40 5 ? / 2 4 ; . 1 p- 0 1 1 F1 0 B 1 2 2 -

t1 / B - . /0 - p5 /. 0 43 4 4

5 p1 C 4 4 0 0 5 C / 4. 5 3 1 2 21 0 4 F1 0 B 1 2 2 -

t ^. 1 p- 01 1 ? P ] . F1 0 B 1 2 2 -

t +18

L8 x p1 C 4 40 0 5 C /1 = p5 / B B 1 ; B . 1 0 C 4 0 B 4 /. 1 3 4 0 ^. 4 4 M 4 4 = B 5 2 / =1 4 4 C /. / 4

. ; ; = = /01 2@? / 43 4 / B 5 5 . /0 0 4 /. G - CG1 . 0P . . ; ; = = /0 1 2 ? / 4 8

Q
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798 y 2 B ; 0 / 2 46

on(a,b,0),on(b,c,0),clear(a,0),clear(d,0)

E8 �5 p p; 0 / 2 41 F1 P . 1 F0 5 / = 46 F ← not on(b,a,n)∧not F

H8 x p1 C 4 40 0 5 C /1 =. 5 3 1 2 0 4 ? / =1 =6

MOVE(x,y,z, t)← clear(x, t)∧on(x,y, t)∧ clear(z, t)∧

not BLOCK �MOVE(x,y,z, t)

on(x,z, t +1)← MOVE(x,y,z, t)

clear(y, t +1)← MOVE(x,y,z, t)

��� �� � ��� � //k? 1 /. 1 = B 4 2 0 4 /. 0 4. - - =0] - 1 / 0 4 C3 /0 4 p C1 M / B 4 4 0 / 2 21

clear(x, t +1) ^ B 5 . B 4

clear(x, t) 5 = 5 p1 C 4 4 0 5 C / =

MOVE(x,y,z, t)

1 . /1 F0 5 = 4 ^ G 4 B 1 FP . 4 B . /5 ? 4 0 3 4 C? /. 0 43 40 ^1 0 0 -

clear(x, t +1) 5 = 0 5 . / 8

Q
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J8 ,1 FP . 4 B . /5 ? 4 0 6

A / D _ 5 B 4 /. 1 2 21 4 0 5 ? /. 1 2 21 2 4 ; . 1 1 2 21 6

on(x,y, t +1)← on(x,y, t)∧not remove �on(x,y, t)

A / / D y0 5 ? /. 1 = 2 4 ; . 1 1 = p5 /. 0 43 / 2 21 5 p1 C 4 40 0 5 C1 / 2 21 6

remove �on(x,y, t)←MOVE(x,y,z, t)

L8 :<; ; = = /01 2@? /1 = 2 4 4 M ; = ? - - C- - ? / =1 =6

A / D � d f b m m a de b g e t t f f d g b cj m g6 . 4 2 2 /0 4 4 = 4 / = 5 4. 0 4 4 =P F M 1 =

5 p1 C 4 40 0 5 C /� / =. 0 4 =. . / =. ; 5 C /0 0 4 ? / =1 = B 1 C C 4 2 2 4 4 = 8

BLOCK �MOVE(x,y,z, t)←MOVE(x′,y′,z′, t)∧not x = x′

BLOCK �MOVE(x,y,z, t)←MOVE(x′,y′,z′, t)∧not y = y′

BLOCK �MOVE(x,y,z, t)←MOVE(x′,y′,z′, t)∧not z = z′

BLOCK �MOVE(x,y,z, t)← O(~x, t) 8 8 8

Q
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L8 :<; ; = = /01 2@? /1 = 2 4 4 M ; = ? - - C- - ? / =1 = AG 4 0 B 5 4 D�6

A / / D �e d g g m de r `a r be gh e e t t f f d g b cj m g6 5 p1 C 4 4 0 0 5 C /� / =. 0 4 =. . /1 =

. 4? 4 = 4 / B 4 / =1 =. ; 5 C /0 0 4 ? / =1 = B /1 2 21 0 - - = 4 / =5 4. 0 4 4 =

B 5 = � / B 0 /0 4 p 4 ; B . /. . 4 8

BLOCK �MOVE(x,y,z, t)←MOVE(x,y′,z′, t)∧not z = z′

BLOCK �MOVE(x,y,z, t)←MOVE(x′,y′,z, t)∧not x = x′

O8 x p1 C 4 40 0 5 C / =

NOOP

0 5 0 1 ; 0 0 4 ? / =1 = p5 / B B 1 ; B . / 2 2 46

A / D x p1 C 4 4 0 0 5 C / = 5 ? 4 p5 / B B 1 ; . A1 2 / l m cd f g m G - 0 0 - - . ; 5 C /0 0 4? 4 0 0 4 D�6

BLOCK �MOVE(x,y,z, t)← not MOVE(x,y,z, t)

A / / D w 4 / 2 5 p p; 0 / 2 4 =. 4 43 ; 0 0 4 ? /. 1 . 0 4 4 / F1 ; 0 ; 3 4 0 p5 / B B 1 ; B . 1 0 6

BLOCK �MOVE(x,y,z, t)← GOAL �REACHED(t)

GOAL �REACHED(t)← on(b,a, t)

Q
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➤

,- - = =] B . 1 = B 5 B 5 43 5 /M 4 4 = p /1 =1 = 0 - - G 4 B 4? 4 2 2 4 5 p1 C 4 4 0 0 5 C1 /0 46

MOVE(x,y,z, t)↔ OBJ(x, t)∧SRC(y, t)∧DST(z, t)8

w- ? - /M 1 4 0 5 /k? / /. 1 2 2 4 /. 1 = 4 4 = 2 / =1 4 4 C /. 01 =. ; ; = = /01 2 ? /1 =

0 4 p 4 ; B . 1 . . 4 ^ ? ; 0 0 4 G 5 F0 4 4 5 => 1 2 ? / / = 5 . /0 0 4 /. G - CG1 . 0P . . ; ; = = /01 2@? / 2 2 4 8

➤

:0 4 K / / 2 /1 = ? 4 2 2 /1 = 2 4. B 1 = = 4 2 2 / =1 = 01 FN5 B B ; ; . C / / p p; ; / =. 0 4 =0 /5 /M ; =

5 F G1 2@? 4 = not � 2 /01 C 4 4 2 /1 = ? - - C-. 0 - 8

➤

� F1 P . 1 FM 5 / 2 2 43 5 /M 4 4 = 4 =0 4 4. ; ; = = /01 2@? / 2 21 2 /. - C 4G 5 /0 01 /0 4 8

�� � � �� � � � � , /1 2 0 5 2 / / B ; 0 0 4 4. 4 ? 4 4 5 KG1 B 0 / 4 B 4 FM 1 . 0 / p1 C- B B - / =6

F ←MOVE(x,y,z, t)∧MOVE(x,z,v, t +1)∧not F 8

Q
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$ ) ' 	 " # $

-

2N5 > /

p C5 > C 4 ?

2 p 4 C. 1

-

/ =01 C = 4 2

C1 p C1 . 1 = 0 40 /5 =
. ? 5 M 1 2. -

. 0 4 K 21
? 5 M 1 2.

➤

,- P 0] . . - � C5 2 5 > / = ? ; B 4 / =1 =. P =0 4 B . /6 p C1 M / B 4 4 0 /0 B / CG 5 /01 0 4 4 =

p /1 =1 2 2 - 4 2 B ; B / CG 4 /k? 1 2 2 4 G 4 ? ; ; 0 0 ; G 4 0 /. 5 2 2 4 8
➤

x FG1 2 ? 4 = ? ; ; 0 0 ; G /1 = 4 C3 5 4 2 ; 1 /M 1 = 5 = 5 2 0 43 4 C 4 G 4 0 0 ; G 46

�� � � �� � � � � step(0..100). eq(X,X) :- step(X).

➤

wP p / 2 2 / =1 = B 5 ? 1 =0 5 C /3 / ^ B ; = F 4 2 ; 0 4 4 = 2 4. B 1 4 n. 0 4 K / / 2 / 4 ? 4 2 2 / 46

lparse file.lp | smodels n

A y C3 5 2 2 4 n = 0

2 4. B 1 0 4 4 = B 4 / B B /. 0 4 K / / 2 /0 ? 4 2 2 /0 D 8

Q
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➤

x = 5 21 ? 4. . 4 ; . 1 /0 4 ? 1 CB /0 0 -3 / - 2 4. B 1 = = 4 2 2 /. / 4 5 => 1 2 ? / 4 ^ G 5 / 2 21 1 /

0 ; = =1 0 4 P 21 /. 0 - p5 2P =5 ? /. 1 = 4G 4 = C 40 B 4 /. ; 4 2> 5 C /0 ? / 46

. ; ; = = /0 01 2 ; 5 > 1 2 ? 4 ^ > C 4 4 1 =3 - C /0 0 - ? / =1 = ^ 8 8 8

☞

,P . P ? P B . 1 . . - � �� l m d n b m g A0 4 / � �� g `h � b c cde b g D 5 => 1 2 ? 40 8

➤

x => 1 2 ? 4 O 5 = � �� 0 - P M 1 2 2 / =1 = ^ G 5 .

� O

B ; ; 2 ; ; 2 ; 5 B B 4 4 = � � A5 => 1 2 ? 4 = O C 40 B 4 /. ; 0 3 5 /M 4 4 =

0 4 CB /. 0 4 4 p5 2P = 5 ? /. 1 . . 4 4G 4. . 4 D G 4

� O 5 = � ��3 4 / B 1 4 A? ; ; 0 � �� 5 => 1 2 ? 4 0 5 3 4 0 C1 M ; . 5 /0 43 /. . 4

5 => 1 2 ? 4 B . /

O p5 2P =5 ? /. 1 . . 4 4 G 4. . 4 D 8

�� � � �� � � � � � 4 ; . 1 2 5 > / / B 4 = 0 5 01 ; 0 ; 3 ; ; . 5 => 1 2@? 4 : y w 5 = � �� 0 - P M 1 2 2 / =1 = 8

Q
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➤

_ 5 . 4 = =1 0 0 ; = 4 5 = 2N5 > / / B B 4 5 F G1 2@? 4 P

G 4 4 0 5 ? / 2 4 ; . 1 G 5 ; B B 5

M ⊆ HB(P) ^3 5 /M 4 4 =. 1 23 /0 0 - - 2 / =1 4 4 C /. 1 . . 4 4 G 4. . 4 ^ 5 = B 5 M2N5 > / / B B 4 5 F G1 2@? 4 = P. 0 4 K / / 2 / ? 4 2 2 / 8

☞

�5 > / / B B 4 5 F G1 2@? /1 =. 0 4 K / / 2 / = ? 4 2 2 / = 5 21 ? 4. . 4 5 2 5 =

0 4 CB /. 0 4 ? /. 0 43 4. 0 4 43 4 p- - 0] . 5 => 1 2 ? 4 : I B ; ; 2 ; ; 2 ; 5 B B 4 4 = � �8

➤

: y w3 5 /M 4 4 = ? ; ; = 0 4 4 : I � 5 => 1 2 ? 4 B . / p5 2P = 5 ? /. 1 . . 4 4G 4. . 4

B - P 0 0 - 1 = 4 /1 ? ? 4 2 2 4 2 ; 1 = = 5 2 2 41 . /0 1 0 0P - ? ; ; = =5 . 0 4 8

☞

: I 5 = � �� 0 - P M 1 2 2 / =1 = 8

�o �de gt e � x 2 B 5 5 = O

� �� 5 => 1 2 ? 4 8 ,5 . B 4 : y w 5 = � �� 0 - P M 1 2 2 / =1 = ^

O3 5 /M 4 4 = ? ; ; = 0 4 4 : y w� 5 => 1 2 ? 4 B . /

O′ p5 2 8 4G 4. . 4 G 4 O′3 5 /M 4 4 =

? ; ; = 0 4 4 : I � 5 => 1 2 ? 4 B . /

O′′ p5 2 8 4 G 4. . 4 ^ G 5 01 =P FM /. 0 - ? - 2 2 -

? ; ; = =5 B . 1 0

O3 5 /M 4 4 = ? ; ; = 0 4 4 : I � 5 => 1 2 ? 4 B . /

O′′ p5 2 8 4 G 4. . 4 8

Q
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➤

: I � 5 => 1 2@? 4 = � �� 0 - P M 1 2 2 /. P P M 1 . 0 - G 5 F0 ; 1 =1 p- M 1 01 C? / = /. 0 / =1 =

p5 2P = 5 ? / =1 = 2 4. B 1 =0 4 p 4 2 4 ; 0 ; ; . 0 4 K / / 2 /1 = ? 4 2 2 /1 = 2 4. B 1 ? /. 1 1 = 8

➤

_ 5 B 4 /. 1 2 21 1 p- M 1 01 C? / = /. 0 /. 1 2 21 w; C / => � B 5 =1 1 2 21 T ^. P ] 0 01 1 2 21 x

G 4

p5 2P = 5 ? / 2 21 p3 5 /M 4 4 = ? ; 5 M 5 . 0 4 4 p5 2P = 5 ? /. 1 . . 4 4G 4. . 4

2N5 > / / B B 4 5 F G1 2@? 4 P. /01 = ^1 0 0 -

T 6 2 2 - 5 =. P ] 0 0 1 1 2 21 x

B 5 CB 1 / =0 4 4 = p(|x|)6 = p /0 ; / =1 = FP 3 - B . P 3 -

2 4. B 1 = 0 4 ⇐⇒ 2N5 > / / B B 4 5 F G1 2@? 4 2 2 4 P 5 =. 0 4 K / / 2 / ? 4 2 2 / 8

➤

,- - = =] B . 1 = /M 1 46 5 2 B 5 5 =. P ] 01 x

G 4 n = p(|x|)8

,; 3 4 0 4 4 = n

2 4. B 1 = 0 4� 4. B 1 2 0 46 A / D = 4 ; F 4 = 0 / 2 4 A

n p 4 / B B 4 4 D ^A / / D ? 4 FM 5 2 2 /. 1 0

T 6 = 0 / 2 4. / / C0P ? - 0 G 4 A / / / D 2 /. - 0 - - = 2N5 p p; 0 / 2 41 F0 5 8

Q
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&

$

%

➤

�5 > / / B B 4 5 F G1 2@? 40 5 3 4 0 0 /1 0 - ? P B . 1 =1 . /0 0 - ? /. 1 = B 4 = = 4 2 0 4

/ 2 ? 4 /. ; 3 5 /? 4 /. 1 ? p / 4 B ; / = 2 4 ; . 1 2N5 > / / B B 4 8

➤

: y w3 5 /M 4 4 = ? ; ; = 0 4 4 : I � 5 => 1 2 ? 4 B . / j o �t c m m a de be g d 6 p 4 / B 4 2 2 /. 1 0

? ; ; 0 5 B . 1 0 2 4 ; . 1 G 5 ; B 5 . . 4 G 5 F0 43 40 4 / =5 4. 0 4 4 = p 4 / B 4 2 2 /. 1 1 =

? ; ; 0 5 B . 1 1 = 2 5 > / / B B 45 FG1 2 ? 4. . 4 8

➤

: I � 5 => 1 2@? 4 41 /3 5 /M 4 ? ; ; = 0 4 4 : y w� 5 => 1 2@? 4 B . / ? 5 M ; 2 4 4 C /. 1 . 0 / �

,; 3 4 ; . Tr(·) 5 = ? 5 M ; 2 4 4 C / =1 = ^ G 5 . G 5 B 4 /. 1 2 21 40 5 ? /G 5 ; B 5 2 21 A6

5 FG1 2 ? 4 2 2 4 P∪A 5 =. 0 4 K / / 2 / ? 4 2 2 /

⇐⇒ Tr(P)∪A 5 = 0 5 01 ; 0 ; 3 4 8

�o �de gt e � x 2 B 5 5 = Tr(·) ? 5 M ; 2 4 4 C / =1 = 8 x FG1 2 ? 4 2 2 4 P = {F ← not F}

1 / 5 21 . 0 4 K / / 2 / 4 ? 4 2 2 / 4 ^ G 5 01 = Tr(P)1 / 5 21 0 5 01 ; 0 ; 3 4 8 : / /. Tr(P)∪{F}

1 / 0 5 01 ; 0 ; 3 4 ^ G 5 0 1 = 5 FG1 2 ? 4 2 2 4 P∪{F}1 /. 0 4 K / / 2 / 4 ? 4 2 2 / 4 ^ C /. 0 / C / /0 4 8

Q
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➤

�5 > / / B B 4 5 F G1 2@? 4 2 2 4. 4 4 0 0 4 4 5 2 2 4 ; . 1 4 ? p / 4. 0 4 K / / 21 G 4 ? 4 2 21 G 4 0 4 /1 /

P F0 - - =. 0 4 K / / 2 / 4 ? 4 2 2 / 4 8

➤

I / 2 2 5 / =. 0 4 K / / 21 G 4 ? 4 2 21 G 4 5 = 0 -. ? - 2 21 1 = P B . / �

➤

,1 . B 1 /. / = 0 - 2 2 4 / =1 = 5 FG1 2 ? 4 2 ; 5 B B 46 n b a a o e gt f b b g o q r b cj m g

A1 => 2 8 e g a m g d � b � i a o �a mj e D 8

➤

I - - C /0 1 2 2 - - = 5 FG1 2 ? 4 2 21 P C / / p p; 3 ; ; . > C 4 4 

DG(P). 1 ; C 4 43 4. 0 /6

A / D � C 4 4  =. 5 2 ? ; / = 4 5 3 4 0 5 FG1 2 ? 4. . 41 . / / =0P 3 - 0 4 0 5 ? /0 8

A / / D , 4 4 C / (A,B)

B ; ; 2 ; ; > C 4 4  / = DG(P) ⇐⇒ 5 FG1 2 ? 4. . 4 P 5 =

. - - =0] A← A1∧·· ·∧Am∧not Am+1∧·· ·∧not An

. /01 = ^1 0 0 -

B ∈ {A1, . . . ,An}8A / / / D �? 8 B 4 4 C / (A,B) 5 = f b � m g ddTl d f bf ⇐⇒ B ∈ {Am+1, . . . ,An}8

Q
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&

$

%

➤

� C 4 4  = G = 〈V,E〉 l m ql me g d n h g n b g gh no j io f bf g g d

K 5 = ? / B -

0 4 F 4 =. 4. 5 2@? ; G1 = 5 . 4 G 5 ; B B 5 K ⊆V. /01 = ^1 0 0 - G 5 B 4 /. 1 . 0 4. 5 2@? ; . 0 4

v ∈ K p- -. 1 1 G 5 B 4 /. 1 1 =. 5 2@? ; ; = u ∈ K

G 5 0 4 / = > C 4 4  = G p5 2 B ; 4

A. ; ; = = 40 0 ; B 4 4 C0 1 =. 1 B 3 1 =. . / D p /0 B / = 8

➤

� C 4 4  = DG(P)3 4 F3 4. 0 / B P 0 B 1 0P 0 B 5 ? p5 =1 = 0 /0 ? - - C- -3 - 0 0 5 /. 01 =. 4

. ; F01 1 = C1 B ; C. / /3 /. 1 . 0 / ? - - C /01 2 2P 0 40 5 ? /0 8

➤

x FG1 2 ? 4 5 = n b a a o e gt f t g ^ G 5 . . . 1 = C / / p p; 3 ; ; . > C 4 4  =3 4 F3 4. 0 /

B P 0 B 1 0P /. . - B 5 ? p5 =1 = 01 /. . 41 / 5 21 =1 > 40 / /3 /. / 4 B 4 4 C / 4 8

➤

,1 C C5 . 0 ; =1 1 2 2 4 5 FG1 2 ? 4 2 2 4 P 5 =P B . / B -. /0 0 1 / =1 =. 0 4 K / / 2 / ? 4 2 2 / M ^AG 5 B 4 5 = ? P ] . P F01 =1 3 - ? 4 2 2 / = WFM(P)

B 4 =. . 4 D 8

➤

x FG1 2 ? 4 = B 1 C C5 . 0 ; =1 /. ; ; . 3 5 /M 4 4 =. 1 23 /0 0 - - 2 / =1 4 4 C /. 1 . . 4 4G 4. . 4 ^B 5 . B 4 > C 4 4  = DG(P)3 4 F3 4. 0 / B P 0 B 1 0P 0 B 5 ? p5 =1 = 0 /0 3 5 /M 4 4 =

2 4. B 1 4 2 / =1 4 4 C /. 1 . . 4 4 G 4. . 4 > C 4 4  = B 5 5 =. ; F01 1 = 8

Q
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&

$

%

�� � � �� � � � � x 2 B 5 5 = 5 F G1 2@? 4 P =

{ A← B∧not C, B← A∧not D,

C← not E, D← E, E← A }.

798 x FG1 2 ? 4 P1 / 5 21 B 1 C C5 . 0 ; = ; 0 6

C / / p p; 3 ; ; . > C 4 4 . . 4 DG(P) 5 =P B . /3 4 F3 4. 0 / B P 0 B 1 0 0P B 5 ? p5 =1 =0 0 /

{A,B,C,D,E} ^ G 5 . . 4 =1 > 40 / /3 /. / 4 B 4 4 C / 4 8

E8 _ 5 . . - - =0] E← A

G - 01 0 - - = p5 /. ^ 5 F G1 2@? 4 P′ 5 = B 1 C C5 . 0 ; = ; 0 6

C / / p p; 3 ; ; . > C 4 4 . . 4 DG(P′) 5 =3 4 F3 4. 0 / B P 0 B 1 0P 0 B 5 ? p5 =1 =0 /0

{E} ^
{D} ^ {C} G 4 {A,B} ^ G 5 /. . 41 / =1 > 4 0 / /3 /. / 4 B 4 4 C / 4 8

H8 :0 4 K / / 2 / = ? 4 2 2 / = F 4 B ; 3 5 /M 4 4 =. ; 5 C /0 0 4 4 B 5 ? p5 =1 = 01 /0 0 4 / = G 5 . . 4 / =

C / / p p; 3 ; ; . > C 4 4  = B 4 =. . 4P F 01 1 =. 5 p /3 4. . 4 G - CG1 . 0P B . 1 . . - 6
not E ^ not D ^ C ^ not A ^ not B8

☞

x FG1 2 ? 4 = P′P B . / B -. /0 01 / =1 =. 0 4 K / / 2 / ? 4 2 2 / 5 = M = {C}8

Q
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➤

x. 4 4 0 C 4 0 B 4 /. 0 4 2 4 4 G1 ? ? 4 =. ; ; = = /0 01 2 ; 5 => 1 2@? 4 =1 . /0 0 - ? - 2 2 - . 1 =

2N5 > / / B B 4 5 F G1 2@? 4 = 4 G 4 F 4 B 1 ? 4 2 2 4. 0 4 K / / 21 G 4 ? 4 2 21 G 4 A H8 B 5 0 /0 1 F 0 -3 - D 8

➤

w /1 M - 0 ^ ? / 2 2 4 / =1 =. 0 4 K / / 2 / = ? 4 2 2 / = 5 21 ? 4. . 45 2 5 = 0 4 CB /. 0 4 ? / =1 = 5 =

2 4. B 1 = = 4 2 2 /. 1 20 43 4 4 0 /3 ; ; M 1 2 0 4 4 = 8

➤

w /1 M - 0 ^ ? /. 0 - . 0 4 K / / 2 /1 = ? 4 2 2 /1 = G 4 B 2 4. . /. 01 = ? 4 2 2 /1 =

/ 2 ? 4 /. ; 3 5 /? 41 C5 . P =0P P 8

➤

x. 4 4 0 ? ; 5 M 5 . 0 4 4 5 FG1 2@? 4 2 21 C / / p p; 3 ; ; . > C 4 4  = G 4 FP ] M P =0 - - . /0 -

. 0 4 K / / 2 /1 = ? 4 2 2 /1 = F 4 B 1 ? /. 1 . . 4 8

Q
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