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1. (a) ( )( )h w sŸ Ÿ ÿ  

(b) ( )( )w h sÿ Ÿ Ÿ  

(c) ( )( )h w sÿ Ÿ ÿ Ÿ ÿ  
 
2. (a) 

 

( ) ( )p q p q p q

F F F
F T F
T F F
T T F

⁄ Ÿ ÿ ⁄

 

(b)  
( ) ( )p q q p q p

F F T
F T T
T F T
T T F

⁄ Æ ≈

 

 

3. (a) and (b)     
p p p p p
F F T
T F T

≈ ≈ ÿ
         

  

(c), (d), (e) and (f)   

( ) ( ) ( ) ( )p q p q p q p q p q p q p q

F F T F T F
F T F T T F
T F F T T F
T T T F T F

≈ ÿ ÿ ≈ ÿ ≈ ⁄ ≈ ÿ ≈ Ÿ ≈ ÿ

 

 
4. (a) ( )( )q p q pŸ Æ Æ  is not a tautology. It is F in case p is F and q is T.  

(b) ( )p p⁄ ÿ  is a tautology. 

(c) ( ) ( )p q q pÆ Æ Æ  is not a tautology. It is F in case p is F and q is T. 



 
5.  ( )p p qŸ ÿ ⁄ ( ) ( )p p p q¤ Ÿ ÿ ⁄ Ÿ           (Distributive Law) 

     ( )F p q¤ ⁄ Ÿ    (since Fp pŸ ÿ ¤ ) 

     ( ) Fp q¤ Ÿ ⁄   (Commutative Law) 

     ( )p q¤ Ÿ    (Identity Law) 

      ( )q p¤ Ÿ    (Commutative Law) 
 
6. (a) ( )( ) ( ),x y Q x y$ $  

(b) ( )( ) ( ),x y Q x yÿ $ $  or ( )( ) ( ),x y Q x y" " ÿ  

(c) ( ) ( ) ( )( ), , _ _x Q x Jeopardy Q x Wheel of Fortune$ Ÿ  

(d) ( )( ) ( ),y x Q x y" $  

(e) ( )( ) ( ) ( )( ), ,x y Q x Jeopardy Q y Jeopardy x y$ $ Ÿ Ÿ π  
 
 


