


Њ

X Y P
f P P

X Y f X f Y⊆ ⇒ ⊆( ) ( )
f X f f X( ) ( ( ))

X f X( )
f X X( )



( )

( )

( , )
( , )

P Q
Q P X P
Y Q X Y( ) Њ�

( )X Y
ψ φ° →

φ ψ° →

( , ) ( , )

P Q
Q P X P

Y Q X Y( ) Њ�
Y X( )
ψ φ° → φ ψ° →

= …{ , , , }i i im1 2

#

( ) | ( )3 4 1 7

( ) | ( )3 4 1 5 7

( | )( | | )2 3 0 1 3

( | )

( )

= …{ , , , }i i im1 2

= …{ , , , }t t tn1 2

T I

( , . )t t X

t X



( , . )i iY iY

{ , , , , }A B C D E
{ , , , , }1 2 3 4 5

{ , , }AC D

{ , , }1 3 4

ℵ = ∈( . ) { | . }t X i i t XI !

( , )1 ACD

ℵ =( )ACD B E

= ℵ ∈{( , ( . )) . }t t X t X#

( , . )t t X t X

i t X

V lt ( )

V l
t l
t lt ( )=








1
0

if  satisfies 
if  does not satisfy 

V Et ( )

V lt ( )

( ) { : ( ) }E t V Et= ∈ = 1

| ( ) |

| ( ) |



( ) | ( ) | | ( )a b a b a bn n1 1 2 2

( ) | ( ) ( | )( | )( | )( | )a b a b a a a b b a b b1 1 2 2 1 2 1 2 1 2 1 2



Y l l lk= …( )1 2

Y l l lk( | | | )1 2

( , )∧ ⊆ ( , )2
X Y∈ ∈∧E T, 2

= = ∈∧: , ( ) { }E TT2 X t t X#  satisfies 

= = ∈ ⊆∧i i t: , ( ) { ( )}2T E IY i Y i#

( , )t i
= ° →∧ ∧i t



t i° →: 2 2

( )

( ) ( )Y X
( ) G E( )

{ ( ) | }



∈ ∨

( ) { | }X l l X is a literal in 
X Y ∈ ∨

X Y ( ) ( )X Y

A C A B C

( | ) ( | | )A C A B C ∈ ∨

l X
( ) ( )X l

l X

=
∈

( | ) ( ) ( )A B A B= ∪ = ∪ =134 23 1234

l l lk1 2| | | { }l l lk1 2

( )∅ = ∅
( , )∨ ⊆

( , )2

( , )∨ ⊆ ( , )2
∈ ∨

= = ∈∨: , ( ) { }E TT2 X t t X#  satisfies 

= = ∨ ∈ ⊆∨i i t: , ( ) { ( ) }2T E IY i i Y#

X Y( ) Њ
( )X Y

X Y X Y⊆ ⇒ ⊆i t( ) ( )

X Y X Y⊆ ⇒ ⊆i t t i( ) ( ) ( ( ))
∀ ∈i Y( )

( )i Y
t i t

i

( ( )) ( )
( )

Y i Y
I Y

= ⊆
∈

( )X Y
t i( ) ( )X Y X Y⊆ ⇒ ⊆
X Y/⊆ ( )

∃ ∈i X I Y/∈ ( )

( )i Y/⊆
i X i Y∈ ⇒ ⊆( )

X Y( )

( , )t i

= ° →∨ ∨i t
= ° →t i : 2 2

( | ) ( ( | )) ( ) | | |A C A C A B C Di t i 1234

( ) ( ( )) ( )234 234 23t i t



( )

G E G
E

( ) ( )
( )

∨

∈

=
∨!
∪

T X( )



{ , , , }X X Xk1 2

Z U
Z Xi∩ ≠ ∅

i k[ , ]1 ( )

′ ⊂

= ∈{ } [ , ]Xi i k1 i k[ , ]1

X Xi Xi

X Y Xi

= − ∈{ } [ , ]X Xi i k1 Xi

X A B C D E

{ | | | , | | , | }A B C D A D E B E

{ , | , | | }E B C A C D

min { ( )} { | , | | , | | }⊆ = C E A B E B D E

{ ( ) | }

R D( ) { . | ,( , . ) }T t X t T t t X= ∈ ∈

t T

T A E= = ∪1345 ( ) ( )

( ) { , , , }T ACD ABCD ADE E
( )Z T

{ | , | }A E D E
( )

( | )C E T= ≠12345

1345



dnf

X dnf

X Xi= ∨
Xi

∧ ⊆ dnf

∨ ⊆ dnf

( ) G E( )

X Xi= ∨

′ = ∨X Xi( )

Xi ( )Xi

′′ = ∨X Xi( ) ( ) ( ( ))X Xi i

X Xi= ∨
Xi

Xj i j X Xi j

( ) | ( )AD ADE
AD ADE

( )AD

min ( )dnf X
X Y dnf X Xi= ∨

Y Yi= ∨
X Y

X Xi

f X Y Yi j( )= ∈ X Yi j

Xi ∈
∧( )

X Xi= ∨
Xi ∈

∧( )

( ) { }X t t X= ∈ #  satisfies 

= °i t

X AD E

( )

( )

( )

t T

( )
34

( )ABCD
( )ADE



( )X T

G G Xi i= ∨ ∈ ( ) ( )G T

Gi ∈
∧G E( )

Z Zi= ∨ ∈ ∧G E( )
( )Z T

34
{ , }AB BD

{ , }AE DE

34

cnf

X cnf

∨ ⊆ cnf

∧ ⊆ cnf

X Xi= ∧ Xi

Xi
Xj i j X Xi j

min ( )cnf X
cnf

X Y cnf X Xi= ∧
Y Yi= ∧

X Y
X Xi f X Y Yi j( )= ∈

X Yi j

( ) G E( )

Xi ∈
∨( )

X Xi= ∧
Xi ∈

∨( )

( ) { }X t t X= ∈ #  satisfies 
i t( ) { ( ) ( )}Y X X Y Xi i= ∧ ∈ ⊆∨#  and 



= °i t

X A D B C( | )( | )

( )

( )

( )X T
G G E( ) min { | ( ) ( ) }X Z Z Z and Z Ti i= = ∧ ∈ =⊆

∨

G G Xi i= ∧ ∈ ( ) ( )G T

Gi ∈
∨G E( )

Z Zi= ∧ ∈ ∨G E( )
( )Z T

13

{ | , | }A E D E
{ , }A D



T I

T MS



( ) 134

( | )A B 1234
( | ) ( )A B A− = 2



t
t T∈
∑

n Ti

∈ ′

ni

ni

n T n T n T n T n Ti j i j i∪ − = −

ni

AD 134
123 23 45

P A D′ = { , }

′ = ∅∪ =134 134

{ , }A D 134
123 23 45

X Y X Y X∪ − = −

{ , }A D 134

{{ , } , }B C E2 5
P A D{{ , }}

P A D B C′ = {{ , },{ , }}



{ , },{ , },{ , }A B AC B D
{ , }C D

′ = ∪ =134 2 1234

×∅
Root C B

sup sum

4 10 5 15 4 13



T I
I M T( )

T M T( )

12345
( ) ( ) ( )AB A B= ∩ = ∩ =134 23 3

A B

MA

MA

new
T

{ }1 { }1 { } ,{ } ,{ } ,{ }AB AC BD CD2 2 2 2

{ } ,{ } ,{ } ,{ } ,{ }ABE ACE BDE CDE CE3 3 3 3 6

{ } ,{ }AE DE4 4

{ }5
{ }7
{ }BE 8

{ }9



G MA ( )

new
T

MD

123
{ , }A D 134

( | , | )AB E BD E 345
( | , | )B AE B DE 234

new
T



( , )A D

{ , } | { , }A D B C

MD

C AE DE| { , }

{ , } | { , }A D B C
C A D C AE DE| { , } | { , }

{ , } | { , } |A D B C E

MD



I T
( )

[ ,| |]0
( )

| | | |T I2

( ) / ( )38 76 12 24 10× × =







Њ

( ) ( | | )

( ) ( | | )
.

512 507 685 700

512 507 685 700
5
6
0 83

∩

∪
= =







D ABCEFGHJKLMX X| ( )1 2

D ABCEFGHJKLMX X( )1 2






