
AB

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

&

$

%

��� � ��� � !

"$# % & & '')( * &�+ *# *+ '), & & ')(- - (. +/ & *0 &- ' 0- 0 1 0 '- &2 3 3 45 # 6 7

8 0 '- 0 5 9 9:

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�

AB

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

&

$

%

F2 0 *2 , , G$, ( - & # & * (

HJI KL L M NO PQR S PT U S UJV WX Q YZ\[ Y]_^ ST X U `ab cb

HJI KL L M d Ne dfBg O h Q Si V P P U^ ` W ` `Qj U k T V lnm V i V ^ `ab b c^

om lqp Z c Yb r c c^ is j T U Xnt `Qj Up k T V lnm V i V u l m Pp vwp

Hg e x$I ygz f M d NI xBe K NO P U U S PT U S UV W X Q Y c[ Y ]^ S T X U `ab cb

Hg e x$I ygz f M d NI e g e e d e N KL N N d O {| `Qj j U }n~ R �� V i V ^ `ab c �^

om lqp Z c Y c �� r^ is j T U Xnt `Qj j Up } ~ R � T V i V u lnm Pp vwp

� M N d e d$� I O

http://www.tcs.hut.fi/Studies/T-79.154/

� I N d ez � y�� � O opinnot.tik.logiikka

� � y x�� Me N d O t79154@tcs.hut.fi

� I M� �� U U WQ X X T Z � � P U U S PT U r � p �p � T PQ R S PT Ub �p �p � i U Q o i Pm S P T p

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�

AB

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

&

$

%
Fn� / - - & , - &- 2 � * G

Yp Hg I e K � M� d d xg L N M N KI NI e � KL K N K �� � NO

[ a UJV � � R U Si P o� � P � S om m P � a { { P �

[ { T� U Ss �m PV Tj o iR m ST X�� Q R U Pj U � T Si V l i m R U S P U Si Pj m m V V i Xj T P

[ } PQ WT S P U Si Pj i V i Pi Xj � P

rp � � � L N �� M yfBg d L KL � � � N N K � �O

[ � Q Q � UV i V o Q l � T � S PT � U U X U Pj T X X U P �

[ � o oR Q W S Uj Q U� T o� � P Pi X ~ �)  i X Xs ¡Q m V h i hj T X X U P �

[ } PT � U U X U i V j T X X U i V X T S Wi V PT �R T V ¢ l T V h � Q m V hs P~ ~ o o U Si X X � l T m X X T

[ | Xj T U Sm � Q Uj T iR Q X T m Si X Q � U U W WT T V V � l h i V

b p � M� K ��$I x e dg

[ { U� U PT T X U o U UR U i V � iR U v Q UJV P U

[ }m m V V U P Pi X m Q V � i Xj T V R T P WT U Sij UJV i V ij p j i V i Pi Xj U X X �

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�

AB
��� � ��� �� 	 
 �� 
� � �� � 	 �� �� �� �� 	'

&

$

%

F� / - - & , - � #/ & * * ( 1 & , + ,

£m R S S UV Sm QR U P PTj UJV i V i h i X X ~ P P� � l ~ � � W S~ P P~ ��

•

x M �� Kg x M N d N K y N � � � �

[ ¤V � i Xj T V j T X X UV PTj UV i V

[ ¥ T P WT U Sm V X �~ P� j UV i V Q o i Pi Pm U X X T j i V i Pi Xj U X X �

[ �R � Q S Pi X m t l ~ � � W S~ P P~ ¦ l ~ X � P P~

• N KL N N d �

[ Y_p Pi V P P Ut Yb p Y rp r � �Z WX Q Yb [ Y]_^ S T X U ` Y

[ X U S� W S U� m Q h i V r � � c om Q X i X X T r Pi V P P U� � PTR o i i V j m WT T V �

£m R S S UV TR � Q ST V T j � � R � ~ P~ ~ Pi V P UV TR � Q S T V T V j m WT T V p

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�



AB

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

&

$

%

" ( � - + � # % & & '')( * &�+ *# ��+ , '2 - & * *+ � 0- - 2

➤

�Q R j T T X U Pj i V i Pi Xj � P ~ X i U S P~ � � P

➤

� Q � U U W WT o Q l � T U S Pi V P~ � WT X m � i V W� ~ P P � PT � T X X U S PT

� ��� � �� � 	 	 �
 � � 
�� � 
 � ��� � � � �� � � � 
 � � � �� 
 
 � � � � � 
 � � ��� � � � �

� � � � � �� � � � 
 � ���� � � � � 
 � � � ��� � � � � � � 
 � � � � �� � � �� �

� � � � � � � 
 � � �� � � 
 � � � � � � ��� �� � � � � � � � 
 � � �� � � � 
 
 � � �� � � � � � � �

� � � � � � � � �! 
� " � � �! ��

�# TR X � U%$ X i ~^ & Q PQ R Q X T | V ¢p UJV |' ' ' } o i ¢ PR m j �

☞

` U i PQ WQ V i U h i V Sm QR U Pm S W~ � ~ V � T j m U S P UV j � � R � V V Q o i T WT S� m

☞

`Q Pi m Pm Sj i V i Pi Xj U i V Wi l U P~ S

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�

AB

��� � ��� �� 	 
 �� 
� � �� � 	 �� �� �� �� ('

&

$

%

8 # 6+ � � � *� - ( � � + & * (

➤

{ U� U PT T X U o U UR U i V S~ V Pi i S U � T � iR U v Q UJV P U

➤

� U WT h U T � V Q Q S U

➤

`i S P U i V � i V iR Q UV P U

➤

¥ UJV V T W WT U S Pi V � T l T � T m Pi P Pm � i V � � R � i S Pi Xj U i V � iR U v Q UJV P U

➤

¥i U P U P P� j UJV i V � T X Q � U S P U U W WT

➤

}m m V V U P Pi X m

➤

' R U X T U Si P WQj � UJV T PQ R U Si P Q V � i Xj T P

➤

¥JT � Q U Pi Q l � i Xj Q UJV P U

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�

AB

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

&

$

%
)- & 1 + / ' ' &. * & % & * ( ( � &,+ & &/ &�+ , 6+/ & - # & , * &

➤

� U UR UJV j � � R U P Pi X ~ � T PQ Pi m Pm S i S Us

Pi P� � V X Q � U U WT V X T m Si UJV T p

➤

`Q Pi m Pm W Si V Q U Wi i X X U Sm m S Q S Q Us

Pi PT T V PTR WT S PTj T X X T X Q Q � UV i V

i W� U� T X i V S S Uj � � R U P Pi X ~ V WT V S ST p A CB CBA

¬A∧(B∨C) ≡ ¬(A∨(¬B∧¬C))

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�

AB
��� � ��� �� 	 
 �� 
� � �� � 	 �� �� �� �� .'

&

$

%

)- & 1 + / ' ' &. / ( � # & *+ # / ��+ � 1 # & , * &

021 � �z d N �e ML � K �� g O � Q U h T T V WQ T V V i Pm V � R T T vnV G = 〈S,K〉 SQ Xj m P

� � R U P P� � WQ Xj i X X T � � R U X X � S U Pi V ^ i P Pi U V T T om R i U X X T Q X i S Tj T � � R U_p

3R T T vnV � Q WT U S PT SQ Xj m T a ∈ S

WQ l P Ub T PQj U X T m Si P PT t Ap,As,Av

¥JT � Q U P Pi U h i V � X T m Si X Q � U U WT V X T m Si U h i V � � Q m W WQ t

Yp k Q WT U S PT SQ Xj m T a ∈ S

WQ l P U X T m Si Ap ∨As ∨Avp

rp k Q WT U S PT WT TR PT 〈a,b〉 ∈ K

WQ l P U X T m Si i P

¬Ap ∨¬Bp^

¬As ∨¬Bs

� T

¬Av ∨¬Bvp

☞

3R T T v X X T Q V b s � � R U P~ S � Q S � T � T UV � Q S X T m Si � Q m W WQ Q V PQ Pi m Pm � T p

;

©

�� � 	 �< 
� => > =� < � 
�? 
 < � 
�@ >@BA � = < �� C < � 
D � = � � < > � � < �? = �� > � E�? � ��? =�


