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F 

T 

T 

T 

F 

T 

T 

T 

T 

F 

T 

T 

 

 

                @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 



⌦ 2929⌦

 

 4 

 

(1) ~( p q )  ( q p ) 

    4    

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

T T     

T F     

F T     

F F     

(2) (q  r)  [ ( r ~q) ~r] 

     4    

q r  

T T  

T F  

F T  

F F  

(3) [ (p q)  r]  [ p  ( q  r ) ] 

    8    

p q r  

T T T  

T T F  

T F T  

T F F  

F T T  

F T F  

F F T  

F F F  
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(4)  ( p ~ q ) (q ~ p ) 

p q  

   

   

   

   

(5)  ( p q )  r ]  [ p  ( q  r ) ] 

p q r  

    

    

    

    

    

    

    

    

(6) ( r s )  ~ s  ]  ~ ( s ~ r ) 

r s  

   

   

   

   

(7) (~ A  B )  ( ~ B  ~ A ) 

A B  

   

   

   

   

                             @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

 

 

      

   

 

1.  

  1.   

 2.   

 3.    

 4.   

 5.   

 

2.  ( ) 

      

 

     2  

 

    2   

 

3.  

 1.  

 2.  

 3.  

 

4.  

   1 

 1.  

 2.   3    , ,   1 

  1  
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           3.  

  

   

 

   2 

 1.  

 2.   

 

  3.  

 4.  1    

 

 5.  1   

  6.   

 7.  

 8. 

 A4  

   3 

 1.    

 2.   

 3, 4     

 3.  2  1   5  

 4.  

 

 5.   

   4 

 1.   

 2.    

 3.   

 4.  

 5.  

 6.  



⌦ 3333⌦

5.  

 1.    

 2.  5 

 3.  

 4.  5 

 5.    1 .   

 

6.  

 1.   

  2.  

 3.  A4   

 4.    

 5.  

 

7.  

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

 

                                                                                                            (                                            ) 

                          

 

8.  

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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 5 

  

   

    

1.  

2.  

 1    [( p q ) ( q  r ) ]  ( p r)   

  (1)   

p q r p q q r [(p q ) (p  r) p r [(p q) (q r)] (p r) 

T T T T T T T T 

T T F T F F F T 

T F T F T F T T 

T F F F T F F T 

F T T T T T T T 

F T F T F F T T 

F F T T T T T T 

F F F T T T T T 

    

    [( p q ) ( q  r ) ]  ( p r)   

 

  (2)    

          

 

     F   

   

                 

               

(Tautology)
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   [( p q ) ( q  r ) ]  ( p r)   F

         [( p q ) ( q  r ) ]  ( p r) 

                                               

     

              [( p q ) ( q  r ) ]  ( p  r) 

                                                  F 

                             T                                F 

                    T               T                   T      F 

               T                         F 

                        T       F 

   q    T    F     

  [( p q ) ( q  r ) ]  ( p r)     

           2   

   “  ”   

           2    

     “ ~ ”   

               

  2  

 2      ~p  q     p q   

     4     

p q ~p ~p  q p q 

T T F T T 

T F F T T 

F T T T T 

F F T F F 

 ~p  q    p q 

       ~p  q     p q  

    

F 
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 3    ~p  q    ~ p ~q  

      4     

p q ~p ~p  q ~q ~ p ~q 

T T F T F F 

T F F T T F 

F T T T F F 

F F T F T T 

 ~p  q   ~ p ~q 

   ~p q  ~p ~q  

         

      

       

   

1. ~(~p)    p 

2. p q   q p 

3. p q   q p 

4. p q   q p  

5. p ( q r )   ( p  q )  r 

6. p ( q r )   ( p  q )  r 

7. p ( q r )  ( p q )  r 

8. p ( q  r )   ( p q )  ( p r ) 

9. p ( q  r )   ( p q )  ( p  r ) 

10. p  q    ~p q 

11. p  q    ~q ~p 

12. p q    ( p  q )  (q p ) 

13. ~( p q )   ~p  ~q 

14. ~( p q )   ~p  ~q 

15. ~( p q )   ~( ~p q )    p ~q 

16. ~( p q )   ~p q   p  ~q 

17. ~( p  q )   ( p ~q )  ( q ~p ) 
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  (Tautology) 

    

    

      

 1        ( p  q )  ( p q )      

    

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

T 

T 

F 

F 

T 

F 

T 

F 

T 

F 

F 

F 

T 

F 

T 

T 

T 

T 

T 

T 

     ( p  q )  ( p q )   

  ( p  q )  ( p q )   

 2      ( p  q )  ( q  p )    

     

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

T 

T 

F 

F 

T 

F 

T 

F 

F 

T 

F 

T 

F 

T 

F 

F 

T 

T 

T 

F 

 

   ( p  q )  ( q  p )     

  ( p  q )  ( q  p )      

     

1.  ( p  q ) p                                           2.  ( p q)  (  p  q ) 

3. ( p q )  ( p  q )                            4.  ( p  q )   ( p  q ) 
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 (Equivalent  forms)   

    

    

    

 

 1        ( p  q )    p  q     

    

p q p q ( p q)  q p  q 

T 

T 

F 

F 

T 

F 

T 

F 

T 

F 

T 

T 

F 

T 

F 

F 

F 

T 

F 

T 

F 

T 

F 

F 

      ( p  q )        p  q     

    ( p  q )      p  q  

 2        p  q          q p       

    

p q p  q q p 

T 

T 

F 

F 

T 

F 

T 

F 

T 

F 

T 

T 

T 

T 

F 

T 

     p  q     q p    

    p  q        q p  

 

 

                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

1.   p  q       p  q                                         2.   p   q      q   p 

3.   p  q      p   q                                   4.  ( p  q )      p  q  
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 ( Negation)   

    

 

    

 

  1        p  q     p  q     

    

p q p  q  q p  q 

T 

T 

F 

F 

T 

F 

T 

F 

T 

F 

T 

T 

F 

T 

F 

T 

F 

T 

F 

F 

         p  q         p  q     

    p  q      p  q  

  2        p   q          q p       

    

p q p  q q p 

T 

T 

F 

F 

T 

F 

T 

F 

T 

T 

T 

F 

T 

T 

F 

T 

     p  q     q p    

    p  q        q p  

 

     

1.   p  q       p q                                         2.   p   q      q  p 

3.   p  q      p   q                                         4.  ( p  q )      p q  
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 5 

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

 (  ) 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

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

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

(3)      

2.1 3 <  5    7   

……………………………………………………………………………        

..……………………………………………………………………………………………… 

2.2 4  { 1, 2 , 3 }    { 4 }  { 1, 2 , 3 } 

……………………………………………………………………............

……………………………………………………..………………………………………… 

2.3  x < 10  x > 7    x + 5 =  12 

…….……………………………………………………………………... 

…………………………..…………………………………………………………………… 
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(4)   

1.      

. ( p q )    q  p                                                  . p (q r) (p q) (p r)

.    p  q    q   p .    p  q    q  p

2.     p q 

. q  p 

. p  q 

. p q  

.    q  p 

 

3.     

. ( p q )  ( p q ) 

. ( p q )  r  p ( q  r ) 

. p  q   q  p 

.  ( p q )   p q 

 

4.        “   a
 2  

<  b
 2   

  a  = b     a < b 
   
 ” 

.    a
 2  

<  b
 2   

   a   b      a  b 

.    a
 2  

<  b
 2   

   a   b      a  b 

.    a
 2  

<  b
 2  

  
  
a   b      a  b 

.      a   b     a  b   a
 2  

  b
 2
 

 

5.     

. p  p 

. p  p 

. p   p 

. p   p 

( 5 ) ,    

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

 

 

  

 

 

1.  

 1.  

 2.   

 

 3.   

 

2.  ( ) 

     2         

        

     

 

3.  

 1.  

 2.   

 

4.  

  1 

 1.  

 2.  4   6   1,2 

 3.  3-4  
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 4.   

 5.   

 6.  1  

 

  2 

 1.  

 2.   

  

 3.  6  2 

 4.   

 5.    4     

  A 4 

 6.   

  3 

 1.    

 2.     

4,5  6 

 3.   4,5 

 4.   

 

 5.  

  4 

 1.   2,3  

 

 2.  

 3.  
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5.  

 1.  6 

2.  6 

3.     1 .  

 

6.  

 1.   

 2.  

 3.  

 

7.  

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

 

                                                                                                      (                                                    ) 

                                                                                                                             

 

8.  

 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 



⌦ 4545⌦

 

 6 

 

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

     

  2     

      P1  , P2  , P3 ,…, Pn  

      C 

 2    

        1      

( Valid  ) 

      2       

( Invalid  ) 

 

  “  ”   1  

 

 -  (P1 P2 P3 … Pn)  C 

    

     

1.    “  ”    

                           P1 P2 P3 … Pn 

2.   1   “ ….. …”   

                                 ( P1 P2 P3 … Pn )  C 

3.    ( P1 P2 P3 … Pn )  C      
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 2       

 

 

 

 

 

      

1 -  

(modus ponens) 

 1. p q 

       2. p 

  q 

5 

(simplification ) 

 1. p q 

            p    

     q 

2 -  

(modus tollens) 

 1. p q 

       2. ~q 

  ~p 

6  

(addition) 

 1. p 

  p q 

3  

(hypothetical) 

 1. p q 

       2. q r 

  p r 

7 Constructive  1. p r 

       2. q s 

       3. p q 

  r s 

4  

(disjunctive) 

 1. p q 

       2. ~p 

  q 

8 Destructive  1. p r 

       2. q s 

       3. ~r ~s 

  ~ p ~q 

 

  3        
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 1   

                               1.  p q 

                                      2.  ~ q 

                                  ~  p             

    1       [(p q) ~ q ]  ~ p

  

p q p q ~ q (p q) ~ q ~ p [(p q) ~ q ]  ~ p 

T T T F F F T 

T F F T F F T 

F T T F F T T 

F F T T T T T 

     [(p q) ~ q ]  ~ p        

 

 2   

                             1.     1 

                              2.   1     

                                

        p     

                                                                                q    1 

                      1.  p  q 

                                     2.  q 

                                   p           

       [(p q)  q ]  p  

 

                                                

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

T T T T T 

T F F F T 

F T T T F 

F F T F T 

   [(p q)  q ]  p          

 



⌫ ⌫   ⌦
⌫    4848

 3   

                                1.    a =  5      a  =  5 

                                2.     a  5     a >   0 

                                3.  a   5 

                        a >   0 

        p     a =  5     

                                                                              q      a  =  5 

                                                                           r     a >   0 

                      1.  p q 

                                     2.  ~p  r 

3.  ~q                    

                                  r              

                 

                                 [(p q)  (~p  r ) ~q]  r 

                [(p q) (~p r) ~q] r   

      

 4   

   1. p q 

   2. q r 

   3. ~ r 

   ~p 

  

  

   1) p q                 1 

   2) q r                 2 

   3) p r                 (1)  (2)  

   4) ~ r      3 

   5) ~ p      (3)  (4)  -  

    [(p q )  ( (q r ) ~ r ]  ~p   

 5   

   1.  x   y   xy  

   2. xy  

   3. x  

   y   
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                 p  x  

      q  y  

       r  xy  

 

   1. ( p q )  r  

   2. ~ r  

                      3.   p  

    ~ q 

 

   1) (p q)  r  1 

    2) ~ r     2 

   3) ~ (p q)                 (1)  (2)  -  

   4) ~ p ~q                 (3)   

   5) ~ (~p)     3 

   6) ~ q      (4)  (5)  

  [( p q )  r ]  ~ r  p )  ~ q   

 6   

                              1.  p q 

                                     2.  ~p  r 

3.  ~q                    

                                 r              

              r        ~r    

                  1)  ~p  r                                     2 

                2)  ~r                                              

                  3)  p                                               (1)  (2)  -  

               4)  p q                                        1 

                  5)  q                                                (3)  (4) -  

                 6)  ~q                                              3 

                  7)  q  ~q                                      (5)  (6)  (  ) 

                  8)  r                                                 (1) - (6)  

                [( p q )  (~ p  r)  ~ q]  r    

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
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@@@@@@@@@@@@@@0@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@ 

1.       

                                                      ( P1 P2 P3 … Pn )  C 

  

              ( P1 P2 P3 … Pn )  C 

1.1    1.  ~A  ~B 

                 2.  B  ~A 

           A 

 

………………………………………………………

1.2   1. ~ Q  ~R 

2. P  Q 

3. P 

           ~R 

 

 

………………………………………………………

1.3   1.  ( p  Q )  R 

                2.  R  S 

3. ~S 

           ~P  ~Q 

   

 

………………………………………………………

1.4   1.      2 + 3 = 5   5 + 5  = 9 

2.   5 + 5  = 9    9 = 10 

3. 9  10 

           2 + 3  5 

p  ………………………………………………

q  ………………………………………………

r  ……………………………………………….

………………………………………………………

……………………………………………................

1.5   1.           

                       

2.  

3.  

            

p  ………………………………………………

q  ………………………………………………

r  ……………………………………………….

………………………………………………………

……………………………………………................
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 2.  1  

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

3.   

                        1.  p q 

                                     2.  ~p  ~r 

3. s r  

4. ~ q                   

                                   ~ s  

……………………………………………………………………………………………………………….

………………………………………………………………………………………………………………. 

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………..... 

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

……………………………………………………………………………………………………………….

………………………………………………………………………………………………………………. 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

 

 

 

1.  

 1.  

 2.  

 3.    

 

2.   ( ) 

  

  

  

3.  

  

  

4.  

 1.  

 2.   3   7    

 

 3. 

 2 – 3  

 4.    
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 5.   x     x ,  x  x  

 x ,  x  1    

 6.  4 

 1  

 7.   3  

 

 8.  

 9.  

 10.   

5.  

 1.  7 

 2.  7 

 3.    1 .   

6.  

 1.   

 2.  

 3.  

7.   

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………….…………………………………………... 

 

                                                                                                    (                                                   ) 

                                                                                                                            

8.   

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

  (Open  Sentence) 

                  

  

  

1) 3 + 7  >  5 – ( - 2 ) 

2)  

3) 2 + 3  

4)   2      

        2x + 1  =  5  

5) a   

6)  x + 4    =  7 

7)  

8)  

 

 

 

 

 

 

 

 

 

   

 

 

   

 

  a  

   x   

 

 

       

 

  

1)   

2) a   

3)  x + 4    =  7 

4)  

  

 a   

  x     x + 4   =  7 
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    2      

1. x    For  all  x        x   

2.  x    For some x       x   

    

 

   

1.   

2.    a   

3.     x      

       x + 4    =  7 

4.    

5.   x  [ x > 1 ]    U = N  

6. x [ x + 1  = 5 ]    ;  U =  I 

 

 

 

 

 

 

x 

x 

  

a   

 

 x + 4    =  7 

 

 

x > 1 

x + 1  = 5 

 

       

 “ ”   “ ”  “ ”  

   “  x  x+0 = x” 

 “  x  x+0 = x”  

   

  

   “ ”  

    x  [ x  ]  

    x [ x            x  ] 

   “ ” 

     x [ x ] 

     x [ x   x   ] 

 1.       “ y  =  3 x + 5     

                                ” 

  2.     

              x + y  =  y + x  

           x y  [ x + y  =  y + x ]      

    x          [ x + y  =  y + x ]      
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 1         1)  

  

1.  x   x – 3 > 10 

2.  a     a + a =  a
2
 

3.   x      5  

4.   x     x  -  1  =  0 

5.  x  y    x  > y 

6.  x  y    x
2 
+ y

2
 = 0 

7.  a   

b   2a+ 3b = 10 

x  [  x – 3 > 10  ]           U  =  R 

a  [ a + a =  a
2
 ]             U  =   I 

x  [ x  >  5  ]                   U  =   I
 +  

x  [  x  -  1  =  0  ]          U  =   N
 

x y  [ x  > y ]            U  =   R 

x y  [ x
2 
+ y

2
 = 0  ]      U  =   I 

a b [  2a+ 3b = 10  ] U  =   N
 

 

 

      2)  

  

1. x  [ x     ]   U   =   N 

 

2. x  [ x
2
 + 1  > 7  ]   U =   I      

 

3. x  [  x  N    x   I  ] U   =   N 

 

4. x   [ x  > -1   V   x  <  0 ]   U =  R 

 

5. x. y [ x
2
 + y  > 0  ]   U =   I   

    

6. x y [ x - y  =  3  ]   U =   R   

    

7. x y [ x
2
 <  y

2
  ]   U =   N      

 

  

 

 x     x
2
 + 1  > 7 

 

  x   

 

 x    x > -1  x <  0 

 

 x  y   x
2
 + y  > 0 

 

 x  y          

x - y  =  3 

 x  y   x
2
 <  y

2
 

 

 

&&&&&&&&&&&&&&&&&&&&&&&& 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

 

1.      

   

1. 15   

2.  

3. x + x  =  x
2

 

4. 5    3X + 1 = 7 

5. x
2

-  2x   = 3 

6.  - 74   =     74  

7.  x - 4   >  3 

8. 3  <  5    - 7 >  - 4 

…………………………

…………………………

…………………………

…………………………

………………………… 

…………………………

…………………………

………………………… 

……………………………

……………………………

……………………………

……………………………

……………………………

……………………………

……………………………

…………………………… 

       

 2.  

  

1.  x   0 

2.  a     a + a =  2a 

3.   x      5 

4.   x   

5.    x     2x   >  x 

6.   x     x
2

-  1  =  0 

7.  x  y    x
2
  > y 

8.  x   y  

  x
 
+ 2y = 5 

9.  a  b   

       2a  3b  

…………………………………………………

…………………………………………………

…………………………………………………

…………………………………………………

…………………………………………………

…………………………………………………

………………………………………………… 

………………………………………………… 
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3.  

  

1.  x  [ x     ]  , U   =   R 

2.   x  [ 3x + 1  = 7  ]  , U =   I      

3.  x  [  x  R    x   I  ]  , U   =   R 

4.  x   [ x  > 2   V   x  <  3 ]  , U =  R 

5.  x  [  x + x  =  x – x  ]  , U =   I 

6.   x  [   x - 4   >  3  ]  , U =   I 

7.  x   [ x  > -1   V   x  <  0 ]  ,  U =  R 

8.  x. y [ x
2
  <  y    ]  , U =   I

+
     

9.   x y [ x - y  =  x + y   ]  , U =   R    

10. x y [ x + y  <  y
2
  ]  , U =   N 

 

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………

………………………………………………………

……………………………………………………… 
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1.  

 1.   x  x   

              2.   1  

 3.   2  

 4.   2  

 

2.  

   

  

 x   x  

 x    x  

 

3.  

                   

 

4.  

 1 

1.  

2.  4 – 5    

3.    2  

 , ,  

4.   “ x , x ” 
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5.     

   

6. x , x 

 

7.  8  8  

 1   1 

8.  

 2  

 1.   

 2.  8  

 3.   

 3  

1.  2  

2.  3 – 4   

3.  

4.  2  

  

5.  2 

 

6.  4   2    2   

 

 7.    

 4  

1.   

2.  2 

3.  

4.  
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5.  

1.  8 

2.  8 

3.  

 

6.  

1.   

2.  

3.  

4.  

 

7.  

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 
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8.  

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………… 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

 

“ ”  “  ” 

x   x  ,  x 

“ ”  “  ” 

x   x ,  x 

 1  

  P (x)   x 

 1. x  [  P ( x ) ]   P ( a )   a 

 

                 x  [  P ( x ) ]    a   P ( a )  

 2. x [  P ( x ) ]    a   P ( a )  

     x [  P ( x ) ]   P ( a )   a 

 

 

 

  a     x  

  

  1. x   

                                                              x    

      2.   x   

             x   

 3.  x   

                                                                            x   

  x ;    

    x ;    
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 1  

 1. x [  x + 3 < 6 ]  ,  U  =  { 1 , 2 , 3 , 4 } 

     x + 3 < 6 

              x     

                                   x = 1        1 + 3 < 6          

            x = 2        2 + 3 < 6         

            x = 3        3 + 3 < 6         

           

      x [  x + 3 < 6 ]   , U =   { 1 , 2 , 3 , 4 }   

 

 2. x [ x + x = x
 2
 ]   , U =     { -1 , 0 , 1 , 2 } 

     x             

                                   x = -1        (-1) + (-1) =  (-1) 
2
          

                     x = 0          ( 0 ) + ( 0 ) =  ( 0 ) 
2
          

                 

   x [ x + x = x
 2
 ] ,  U =  { -1 , 0 , 1 , 2 }   

 

3. x  [ x
 2  

+ 2x – 1  > 0 ]  ,  U =  I
+
 

     x    

                    x = 1         ( 1 ) 
2  

+ 2 ( 1 )  – 1  > 0            

                    x = 2         ( 2 ) 
2  

+ 2 ( 2 )  – 1  > 0         

                    x = 3         ( 3 ) 
2  

+ 2 ( 3 )  – 1  > 0         

                    x = 4         ( 4 ) 
2  

+ 2 ( 4 )  – 1  > 0         

                    x = 5         ( 5 ) 
2  

+ 2 ( 5 )  – 1  > 0         

 

   x      

     x  [ x
 2  

+ 2x – 3  = 0 ]      

 

 2  

  P ( x , y )   x , y 

1. x y [ P ( x , y )  ]      x  y   a , b  

  P ( a , b )   

    x y [ P ( x , y )  ]      x  y  a, b 

  P (a, b)    

2. x y [ P ( x , y ) ]      x  y  a, b 

  P (a, b)  



⌫ ⌫   ⌦
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     x y [ P ( x , y ) ]      x , y   a, b 

  P ( a , b )  

3. x y [ P ( x , y ) ]      x  a 

  y [ P ( a , y ) ]  

    x y [ P ( x , y ) ]      x  a 

  y [ P ( a , y ) ]  

4. x y [ P ( x , y ) ]      x  a 

  y [ P ( a , y ) ]  

 5. x y [ P ( x , y ) ]      x  a 

  y [ P ( a , y ) ]  

  x y [ P ( x , y )  ]   x  [ y [ P ( x , y ) ]   

                  x y [ P ( x , y ) ]    x  [ y [ P ( x , y ) ]   

    x y [ P ( x , y ) ]    x  [ y [ P ( x , y ) ]   

    x y [ P ( x , y ) ]     x  [ y [ P ( x , y ) ]   

 

 2    

 1. x y [  x + y < 0 ]     =    { -1 , -2 , 1 } 

    x  1  y [ 1 + y < 0 ]   

                 x y [  x + y < 0 ]    

 

2.  x y [ x + y  3 ]     =   { 1 , 2 , 0 , 4 } 

    x  0    y [ 0 + y  3 ]   

   x y [ x + y  3 ]    

 

3. x y  [ x + y  3 ]     =   { 1 , 2 , 0 , 4 } 

    x = 1    y [ 1 + y  3 ]     

                    x = 2    y [ 2 + y  3 ]     

                   x = 0    y [ 0 + y  3 ]     

                       x = 4    y [ 4 + y  3 ]     

          a       y  [ P ( a , y ) ]  

  x y  [ x + y  3 ]   

 

 4. x y [ x + y = xy ]      =   { 0 ,1 , 2 } 

   x = 0   y = 0     y [ 0 + y = ( 0 ) y ]    

              x y [ x + y = xy ]    

 

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

1)         A =  {  0, 1, 2, 3 } 

                                                                                            B  =  { - 2, - 1, 0, 1, 2 } 

1. x  [ x     ]     ;   U   =   A 

2. x  [ 3x + 1  = 7  ]    ;     U =   A      

3. x  [  x  > 1 ]  ;   U   =   A 

4. x   [ x  < 5  ]  ;   U =  A 

5. x  [  x + x  =  x – x  ]  ;   U =   A 

6.  x  [   x – 4   >  3  ]  ;   U =   A 

7. x  [ x     ]     ;   U   =   A 

8.  x  [ x + 1  = 7  ]    ;     U =   B      

9. x  [ x – 5  < 2  ]  ;   U   =   B 

10. x   [ x  > 4   V   x  <  3  ]   ;  U =  B 

11. x  [  x + 4  >  10  ]  ;  U =   B 

12.  x  [   x   >  3  ]  ;   U =   B 

13. x  [ x = 1   ]     ;   U   =   A 

14.  x  [ x + 1   7  ]    ;     U =   B      

15. x  [  x  > 0    x   I  ]  ;   U   =   A 

16. x   [ x + 2 = 3   V   x  <  5  ]  ;  U =  A 

17. x  [  x     x  5  ]  ;  U =   B 

18.  x  [   x + 4   >  10  ]  ;  U =   R 

19. x  [ x     ]     ;   U   =   R 

20. x [   x + 4    = - 7  ]    ;     U =   R     

21. x  [  x > 0    x
2

-  2x   =  3  ]  ;   U   =   A 

22. x   [ x  > 1  ]   V  x  [  x + 4  >  10  ]   ;   U =  A 

23. x  [  x + x  =  x – x  ] x  [ x     ]  ; U =   A                                                              

24.  x  [   x    >  3  ]  V  x  [ x  >  - 4   ]   ;    U =   B 

25. x  [  x + x  =  2x  ]  x  [  x
2

-  2x   =  3  ]   ;  U =   B 
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2.     x     A = { 0,1,2 } 

   y    B = { 1,2,3 } 

1. x y [ x + y <  4 ]               

2. x y [ x + y <  4 ] 

3. x y [ x + y <  4 ] 

4. x y [ x – y = 0 ] 

5. x y [ x + y = 2 ] 

6. x y [  x - y > 0 ] 

7. y x [ x < y ] 

8. y x [ x > y ] 

9. y x  [  x  = y  ] 

10. y x [ xy < y ] 
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1.  

 1.  

 2.  

 3.  

 4.  

 5.  

 

2.  ( ) 

   

 

  

 

3.  

 1.  

 2.  

 

4.  

  1  

 1.  

 2.   4   9 

  1  

 3.  
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 4.    

  

5.  1, 2 

 

  2 

 1.   4   

 1, 2   

 2.   

 3.   

 4.  

 5.   

 6.   

 

5.  

 1.   

 

 2.    

 3.   

 4.    1 .   

 

6.  

 1.   

 2.  

 3.   

 

7.   

………………………………………………………………………..………………………………..……. 

………………………………………………………………………………………………………....…….

..…………………………………………………………………………………………………………....... 

 

                                                                                                       (                                                   ) 

                                                                                                                              

8.   

…………………………………………………………………………………………………………….…

………………………………………………………………………………………………………………. 

………………………………………………………………………………………………………....……
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

1.  

 1)   A B                                                             . B  A  

2)  A B                                                              . A B 

3)   A  B                                                          .  B  A 

4)   A  B                                                      . A  B 

5) A   B                                               . ( A B ) 

6) A B                                                      . B  A 

7)  ( A B )                                                    . A  B 

8)  ( A  B )                                                 .  B  A 

2.  

 ( )  2           

 ( )  3   ( )  2 

 ( )  4   ( )  3  

    

1. 2 < 4    3  

2.  5 > 2    5  

3. 2+( - 8 ) =  -6   ( -2 )( -5 ) = 10 

4. 7 {1,3,7}   {3 { 1,3,7 }

5.   2=3  3<4   2 
3 
= 3

 2
 

6.  x   x > 2 

  x   

7.  a 

       a + 5 = 5 – a   a
 2 

=  a 

8.  m  

        m +2 = 2m   m < 2 

P  Q 

………………

………………

………………

………………

x [ P Q ] 

 

……………… 

 

……………… 

Q P 

……………

……………

……………

…………… 

x [ Q P ] 

 

…………… 

 

…………… 

3   2 < 4 

……………………………

……………………………

……………………………

…………………………… 

 x  x 

 x > 2 

…………………………… 

 

…………………………… 
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3.   

  

P ( x )  Q ( x ) 

P ( x )  Q ( x ) 

x [  P ( x )  Q ( x )  ] 

x  [ x
 2 

= 0    x > 0  ] 

x [ P ( x ) ] x  [  Q ( x ) ] 

x [  P ( x )  Q ( x )  ] 

x [ x
 
+ x = 2+ x    x < 0  ] 

Q ( x )  P ( x ) 

Q ( x )  P ( x ) 

x [  Q ( x )  P ( x )  ] 

x  [   x > 0  x
 2 

= 0  ] 

x  [  Q ( x ) ] x [ P ( x ) ] 

x [  Q ( x )  P ( x )  ] 

x [ x
 

 0    x + x  2 + x  ] 

       

 ( ) 

4.  

 1) x [ x + 1 = 3  x 2 ]     x [ x + 1 = 3  x 2 ] 

2) x  [ x
 2
< 4  x < 2 ]     x  [ x < 2  x

 2
< 4  ] 

 3) x [ x = 5  x 2 ]     x [ x  =  2  x 5 ] 

 4) x  [ x
 2
= 4   x = 2 ]     x  [ x

 2
 4  x = 2 ] 

 5) x[ x
 
(x+1) = 0  x = 0 x +1 = 0 ]  x [ x 0 x +1  0 x

 
( x+1 )  0 ]  

5.  

 1) x [  P ( x )  Q ( x )  ]  …………………………………………………………….…… 

 2) x [  P ( x )  Q ( x )  ]  ………………………………………………………………... 

 3) x [  P ( x )  Q ( x )  ]  …………………………………………………………………. 

 4) x [  x   x –3 > 0 ]  ……………………………………………………… 

 5) x [  x+x < 2x  x   ]  …………………………………………... 

 6) x [  x
 2
   x < 0 ]  ………………………………………………………... 

 7) x [   x + 3 = 4  x –3 > 0 ]  ………………………………………............................ 
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6.  

 1)   A B                                                                                   . B  A  

 2)  A B                                                                                    . A B 

 3)  A  B                                                                                 . B  A 

 4)  A  B                                                                             . A  B 

5)  A   B                                                                         .  A  B                                                

 

P(x)  x   

x  [  P ( x ) ]  ~ x  [  P ( x ) ] x [ ~ P ( x ) ] 

x [  P ( x ) ]  ~ x [  P ( x ) ]  x  [ ~ P ( x ) ] 

 

 

  

     x  [  P ( x ) ] 

     x  [ ~ P ( x ) ] 

      x [  P ( x ) ] 

     x [ ~ P ( x ) ] 

       x [ ~ P ( x ) ] 

       x [  P ( x ) ] 

       x  [ ~ P ( x ) ] 

       x  [  P ( x ) ] 

 

7.  

  

P ( x )  Q ( x ) 

P(x) Q(x) 

x  [  P(x) Q(x)] 

x [  x
 2
 =  0  x > 0  ] 

x [ P (x) ] x  [ Q(x) ] 

P ( x )  Q ( x ) 

x [  x + x  >  x  x = 0  ] 

 ~P ( x ) ~Q ( x )  

 ~P(x) ~ Q(x) 

x [ ~ P(x)  ~Q(x) ] 

x [  x
 2
  0  x  0  ] 

x [ ~P (x) ] x [  ~Q(x) ] 

 P ( x )  ~Q ( x ) 

x [  x + x  >  x  x  0  ] 

 

      1   
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8.  

 1) x [  x
  
= 5  x   4 ]   x [  x

  
= 5  x   4 ] 

 2) x [  x  ]  x [  x  ]   

 3) x [  x
  
   3   x < 4 ]  x [  x

  
 = 3  x  < 4 ]   

 4) x [  x + 1  >  0  x  0  ]   x [  x + 1  <  0  x  0  ]   

 

9.  

 1) x  [ x = x
 2
  x   ]………………………………………………… 

 2) x [  x  ]……………………………………………………… 

 3) x [ x + x = x – x   x
 2
 = 2x ]…………………………………………………. 

 4) x [  x
 2
  >  0  x < 0  ]…………………………………………………………. 

 5) x [  x = 2  x
  
  3   x < 0  ]……………………………………………… 

 

      U = {a1, . a2 , a3 ,…, an} 

 x [ P (x)]      P (a1)  P(a2)  …  P (an)  

 x [ P (x) ]      P (a1)  P(a2)  …  P (an) 

         ~ x  P (x)      ~ [ P(a1) P(a2)  …  P (an) ] 

    ~ P(a1) ~ P(a2)  … ~ P (an)  

          x [ ~P (x) ] 

         ~  x [ P (x) ]  ~ [P(a1)  P(a2)  …  P (an) ] 

             ~ P(a1) ~P(a2)  …  ~P (an)  

                                        x [~P (x)  ] 

 

 

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 
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@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

1.  

  

1. p  q 

2. 8   1 < 0 

3.  x   [ x  > 5    x   >  2 ] 

4.  x   [ x  > 5 ] x [ x  ] 

5. x [ P (x) ]  x [ Q (x ) ]  

6. p  q 

7. 103      2    103   

8.  x  [ x  =  15  x   <  2 ] 

9. x  [ x   1 ] x [ x  ] 

10.  x [ P (x) ]  x [ Q (x ) ]  

11. p  q 

12.   10     2    10   

13.   x -  2  > 10     x  >   - 14 

14.  x  [ x  =  10  x - 1   <  2 ] 

15. x  [ x   1 ]  x [ x – 3 > 7  ] 

16.  x [ P (x) ]  x [ Q (x ) ]  

17. p  q 

18.  10    2   10  

19.   x   12   10     x  <   - 14 

20.  x  [ x  =  10  x  + 8   >  2 ] 

21. x  [ x   0 ]  x [ x – 3 > 0  ] 

22. x [ P (x) ]  x [ Q (x ) ]  

23.  x  [ x  =  10  x  + 8   >  2 ] 

1…………………………………………………... 

2…………………………………………………... 

3…………………………………………………... 

4…………………………………………………... 

5…………………………………………………... 

6…………………………………………………... 

7…………………………………………………... 

8…………………………………………………... 

9…………………………………………………... 

10…………………………………………………. 

11. q  p   

12…………………………………………………. 

13…………………………………………………. 

14…………………………………………………. 

15…………………………………………………. 

16…………………………………………………. 

17  p  q 

18…………………………………………………. 

19…………………………………………………. 

20…………………………………………………. 

21…………………………………………………. 

22…………………………………………………. 

23…………………………………………………. 
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2.   

  

1. p 

2. 8   

3. x + 2  0 

4.  x   [ x  > 5 ]  

5. x  y [ x + y =  7 ] 

6. x [ P (x) ]  

7. p  q 

8. 103      2    103   

9. x -  2  > 10    x  >   - 14 

10.  x  [ x  =  15  x   <  2 ] 

11. x  [ x   1 ] x [ x  ] 

12.  x [ P (x) ]  x [ Q (x ) ]  

13. p  q 

14. 10     2    10   

15.  x -  2  > 10    x  >   - 14 

16.  x  [ x  =  10  x - 1   <  2 ] 

17. x  [ x   1 ]  x [ x – 3 > 7  ] 

18.  x [ P (x) ]  x [ Q (x ) ]  

19. p  q 

20.  10    2   10  

21.   x   12   10     x  <   - 14 

22.  x  [ x  =  10  x  + 8   >  2 ] 

23. x  [ x   0 ]  x [ x – 3 > 0  ] 

24. x [ P (x) ]  x [ Q (x ) ]  

25.  x  [ x  =  10  x  + 8   >  2 

1……………………………………………………

2……………………………………………………

3……………………………………………………

4……………………………………………………

5……………………………………………………

6……………………………………………………

7……………………………………………………

8……………………………………………………

9……………………………………………………

10…………………………………………….…….

11…………………………………………………..

12…………………………………………………..

13…………………………………………………..

14…………………………………………………..

15…………………………………………………..

16…………………………………………………..

17…………………………………………………..

18…………………………………………………..

19 ………………………………………………….

20…………………………………………………..

21…………………………………………………..

22…………………………………………………..

23…………………………………………………..

24…………………………………………………..

25…………………………………………………..
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1.  

1.  

2.  

 

2.   ( ) 

        

 

 

3.  

           

 

4.  

 1-3 

1.    

2.     4     10   

3.  

4.   
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 4 

1.   A 4   2   

2.   

3.   

 

5.  

1.     

2.  

 

6.  

1.    

2.   

            3.   

  4.   

  

7.  

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………       

 

                     (                                                 ) 

                                                                                                                            

 

8.  

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

………………………………………………………………………………………………………………

……………………………………………………………………………………………………………… 
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1.   

1) x + 3 < 5 

2) x + 0  0 + x     x   

3) x + 5 = 5      x = 0 

2.  

 

1) p 

2) (~p  p)  q 

3) [(~p  p)  q]  (~r  r) 

4) (p  q)  (r  ~ s) 

3.    5   

4.    2  

5.    *     

P Q p * q (p * q)  p 

T T T T 

T F F T 

F T F T 

F F F T 

 (p * q)  p  

(p * q)  p 

1) (p  q)  p 

2) (p  q)  p 

3) ~p  (~p  ~q) 

4) (p  q)  p 

5) (p  q)  ~p 
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6.  

1)       r  s 

 ~t  r 

   p  ~t 

   s  ~q 

       p  ~q  

2)     ~p  (q  w) 

 ~s  q 

 ~t 

 ~p  t 

        w  s 

7.  

1)  x  y  x < y   x
2
 < y

2
  

2)  x  xy = y   y 

3)  x    x + y  = x  + y  
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 2 

     

  

1.  

1)  2 > 5  4 > 7 

2) 6  

3)  2  –2  –2 

 

4) 
2

1
   2  

 

2.  p  “2   18 ”   

 q  “ 2  17 ”  

 “  2  18 

  2  17 ” 

 

1) ~p  ~q 

2) ~(~p  q) 

3) ~(p  ~q) 

4) ~(~p  ~q) 

3.  p  q  

1) ~p , ~q  

2) ~p , q  

3) p , q  

4) p , ~p  

4.  p, q  r   

 

1) (p  ~q)  ~r 

2) ~p  (q  ~r) 

3) (p  ~q)  r 

4) (p  ~q)  r 

5.  

1)  m   

 [(~s  p)  q]  m            
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