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 

 (0,1) 

 (1)(0) 

  
 AND, ORNOT 

 

(1)(0) 
 

 

 
 

  


 

  
(0,1) 

  
(1)

(0) 

 
 

 

 

 

 

 

 

 

  
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 

 
 

 AND,OR,NOTNAND,NOR 
 

 

 

–AND  

       
  

 C = A AND BABC 

 AND(1)(1)(0) 

(0) 

 AND 

A AND B B A 
1 1 1 
0 0 1 
0 1 0 
0 0 0 

 AND 
 

 
AND 

 

 

 

 

  



 

         48 

–OR 

 
  

 C = A OR BABC 

 OR(1)(1)(0) 

(0) 

 AND 

A OR B B A 
1 1 1 
1 0 1 
1 1 0 
0 0 0 

 AND 
 

 
OR 

 

 –NOT 

 
– 

–(Inverter) 

–(1)(0)(0)(1) 

 (A)(X)X = NOT A  



 

         49 

 NOT 

X = NOT A A 
0 1 
1 0 

 

 
 

 

 

  

– 

–2n n 

–(1)(0) 

 A AND B AND C(23) 
 

 Z 

(4) 

 

(3) 

 

(2) 

 

(1)  

 
  (6) 

 

(5) 

 



 

         50 

 

 
 

 

 

 (  ) 
 NOT 
 AND 
 OR 
  

 

  

  

  
 

 1 OR O AND 1 

 1 OR 0 AND 1 
 1 OR 0 
 1 

 

  

(1)  A AND NOT B OR C 
 A=1, B=0, C=0    

(2) A AND B OR NOT C 
 A=0, B=1, C=1 

 1 AND NOT 0 OR 0 
 1 AND 1 OR 0 
 1 OR 0 
 1  

 0 AND 1 OR NOT 1 
 0 AND 1 OR 0 
 0 OR 0 
 0 

 

 

 

 

 

 

 

  



 

         51 

 B=1, C=1, D=0 ,0A=   

(1)  NOT A AND (NOT B OR C) (2) A OR B AND (C AND NOT D) 
 NOT 0 AND (NOT 1 OR 1) 
 NOT 0 AND (0 OR 1) 
 NOT 0 AND 1 
 1 AND 1 
 1 

 0 OR 1 AND (1 AND NOT 0) 
 0 OR 1 AND (1 AND 1) 
 0 OR 1 AND 1 
 0 OR 1 
 1 

(3) NOT(NOT(A AND B) OR C AND D)  (4) (A OR NOT B) AND (NOT C AND D)  
 NOT(NOT(0 AND 1) OR 1 AND 0) 
 NOT(NOT(1) OR 1 AND 0) 
 NOT(0 OR 1 AND 0) 
 NOT(0 OR 0) 
 NOT(0) 
 1 

 (0 OR not 1) AND (not 1 AND 0) 
 (0 OR 0) AND (not 1 AND 0) 
 0 AND (not 1 AND 0) 
 0 AND (0 AND 0) 
 0 AND 0 
 0 

 

  

 

1) A OR NOT B    
2) NOT(A AND NOT B) 

A B A OR NOT B NOT(A AND NOT B) 
1 1 1 1 
1 0 1 0 
0 1 0 1 
0 0 1 1 

 
 

 
 

 

 
 
 



 

         52 

 
 

 

 

  

 

 Y = NOT A AND B 
   A=0, B=0  

 –NOT A  

 –ANDB 

 
 

 

A = 1  B = 0  C = 1  D = 0 
(1) NOT A OR NOT B 

 

(2) A OR NOT B AND C 

 
(3) A AND NOT( B OR NOT C) (4) NOT (A AND B) OR C AND D 

 
 

(5) A OR B AND A  

 

(6)  NOT(A AND B OR NOT C) 

 
 

  

  



 

         53 

 

  
  

–ORANDOR  

–NOT 

 

  

 
OR 

 1 – (A OR B) 
AND 

 2 – (A OR B) AND C 
 Q 

Q = (A OR B) AND C  
 

 

 
(1) 

 
1 – NOT C 
2 – A AND B 
3 – A AND B OR NOT C 

X = A AND B OR NOT C 
 

(2) 

 
1 – NOT A 
2 – (B OR C) 
3 –NOT A AND (B OR C) 

X = NOT A AND (B OR C) 



 

         54 

(3) 

 
1 – NOT C 
2 –B AND A 
3 –(NOT C OR A AND B)   
4 –NOT(NOT C OR A AND B) 

Y = NOT(NOT C OR A AND B) 

(4)
  

 
1 – NOT C 
2 – (NOT C OR B) 
3 – NOT(NOT C OR B) 
4 – NOT(NOT C OR B) AND A 

Y = NOT(NOT C OR B) AND A 
(5)

  

 
1 – A AND B 
2 – NOT B 
3 – NOT B AND C 
4 – A AND B OR NOT B AND C 

Y = A AND B OR NOT B AND C 

(6)
  

 
1 – NOT X 
2 – NOT X AND A 
3 – X AND B 
4 – NOT X AND A OR X AND B 

Y = NOT X AND A OR X AND B 
(7) 

 
1 – NOT A 
2 – (NOT A AND B) 
3 – NOT C 
4 – (NOT C OR NOT A AND B) 
5 – NOT(NOT C OR NOT A AND B)  

Y = NOT(NOT C OR NOT A AND B) 

(8) 

 
1 – NOT C 
2 – A AND B 
3 – (NOT C OR A AND B) 
4 – (NOT C OR A AND B) AND D 
5 – NOT((NOT C OR A AND B) AND D)  
Y = NOT((NOT C OR A AND B) AND D) 

 
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 

 

  
 OR 

 OR 

    
  

 
 

 

ABCDY 
(1) 

 
1 –(B OR C) 
2 – A AND (B OR C) 

Y = A AND (B OR C) 

(2) 

 
1 – (A OR C) 
2 – (A OR C) AND B 

Y = (A OR C) AND B 
(3) 

 
 

Y =  A OR (B AND C) 

(4)
  

 
 

Y = A AND (B OR C) AND D 



 

         56 

 

  
 AND, OR, NOT  

 

 

 
 

 NANDNOT AND 

 
NANDANDNOT 

NANDANDNOT 

 
 NAND(0)(1)(1)

(0) AND 

 NAND 

Z = A NAND B B A 
0 1 1 
1 0 1 
1 1 0 
1 0 0 

AND 
 

 

 

 

 
 

 NAND 



 

         57 

 B=0, C=1 ,1A=   

(1)  A NAND NOT B (2) NOT A NAND B NAND C 
 1 NAND NOT 0 
 1 NAND 1 
 0 

 NOT 1 NAND 0 NAND 1 
 0 NAND 0 NAND 1 
 1 NAND 1 
 0 

 

 NOTNAND 
 NAND 
 NOT 

 

 B=0, C=1 ,A=0   

(1)  NOT A NAND NOT B (2) NOT(A NAND B) NAND C 
 NOT 0 NAND NOT 0 
 1 NAND NOT 0  
 1 NAND 1 
 0 

 NOT(0 NAND 0) NAND 1 
 NOT 1 NAND 1 
 0 NAND 1 
 1 

(3) NOT A NAND NOT (B NAND C) (4) NOT(A NAND B NAND C) 
 NOT 0 NAND NOT (0 NAND 1) 
 NOT 0 NAND NOT 1 
 1 NAND NOT 1 
 1 NAND 0 
 1 

 NOT(0 NAND 0 NAND 1) 
 NOT(1 NAND 1) 
 NOT 0 
 1 

 

 
(1) 

 
1 –NOT A 
 Y = NOT A NAND B  

(2) 

 
1 – (A NAND B) 

Y = NOT(A NAND B) 
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(3) 

 
1 – NOT A 
2 – NOT A NAND B 
3 – NOT A NAND B NAND C  

Y = NOT A NAND B NAND C 

(4)
  

 
1 – A NAND B 
2 – C NAND D 
3 – A NAND B NAND (C NAND D) 
4 – NOT(A NAND B NAND (C NAND D)) 
Y = NOT(A NAND B NAND (C NAND D)) 

 

  
NOT A NAND NOT B    

A B NOT A NAND NOT B 
1 1 1 
1 0 1 
0 1 1 
0 0 0 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
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 

 
 

 NORNOT OR 

 
NORORNOT 

NORORNOT 

 
 NOR(0)(1)(1)

(0) OR 

 NOR 

X = A NOR B B A 
0 1 1 
0 0 1 
0 1 0 
1 0 0 

OR 
 

 B=1, C=0 ,A=1   

(1)  NOT(A NOR B) NOR C (2) (NOT B NOR C) NOR A 
 NOT(1 NOR 1) NOR 0 
 NOT 0 NOR 0 
 1 NOR 0 
 0 

 (NOT 1 NOR 0) NOR 1 
 (0 NOR 0) NOR 1 
 1 NOR 1 
 0 

 

 

 

 

 

 

 

 

 NOR 



 

         60 

 

 B=0, C=0 ,A=1   

(1)  NOT(A NOR B) NOR NOT C (2) A NOR NOT(B NOR NOT C) 
 NOT(1 NOR 0) NOR NOT 0 
 NOT 0 NOR NOT 0 
 1 NOR NOT 0 
 1 NOR 1 
 0  

 1 NOR NOT(0 NOR NOT 0) 
 1 NOR NOT(0 NOR 1) 
 1 NOR NOT 0 
 1 NOR 1 
 0 

 

 
(1) 

 
1 – NOT A 
2 – NOT B 
3 – NOT A NOR NOT B  
 Y = NOT A NOR NOT B  

(2) 

 
1 – NOT C 
2 – A NOR B 
3 – NOT C NOR (A NOR B) 

Y = NOT C NOR (A NOR B) 
(3) 

 
1 – B NOR C 
2 – A NOR (B NOR C) 
3 – NOT(A NOR (B NOR C))  

Y = NOT(A NOR (B NOR C)) 

(4)
  

 
1 – A NOR B 
2 – NOT(A NOR B) 
3 – NOT(A NOR B) NOR C 

Y = NOT(A NOR B) NOR C 
 

 

 

 
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 
 

 
 

 

 

 

  

  
 – 

 – 

 (True)(False) 
 (A…Z) 
 10(1)

(0) 
  

 

 
 

 

 (0, 1)(X, Y)

 
  

  

 NOT0110 

   
 ANDAND( . )AND 

    
   .. 

  

  
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 OROR(+)OR 

   
 

 

 

         

 

C = A.B 
C = AB C = A AND B 

 
AND 

 

C = A + B C = A OR B 
 

OR 

 

C A  C = NOT A 
 

NOT 

 

.C A B  C=A NAND B 
 

NAND 

 

C A B   C = A NOR B 
 

NOR 

 
 

 

 

 

 

 

 

 
 

 



 

         63 

 

 
 

 

 

  

 NOT 

 AND 

 OR 

  
 

  
(1)    

A = 1 , B = 0 , C = 1 
(2)   

A =0, B=1, C=1, D=0 

    
 

  
A=1, B=0, C=0, D=1 

(1)  .A B C D   (2) ( . ) ( . )A B C D   

 

1 0 . 0 1

1 . 0 1

0 . 0 1

0 1

1
0

 





   

( 1 . 0 ) ( 0 .1 )

( 0 . 0 ) ( 0 .1 )

( 0 . 1 ) ( 0 .1 )

0 ( 0 .1 )
0 ( 0 . 0 )
0 . 0
0










 

 

 

 

  



 

         64 

 
(1)  A AND NOT B .A B  
(2) NOT A OR B AND C .A B C   
(3) A AND B AND NOT C ABC  
(4) A OR NOT (B AND NOT C) .A B C  
(5) NOT A OR (NOT B OR C AND D) ( . )A B C D   

 

  
X =1, Y=1, W=0, Z=1 

(1)  not(not X and Y or not w) or Z (2) X OR (NOT Y OR W) AND NOT Z 

 

X . Y + W + Z

1 . 1 + 0 + 1

0 . 1 + 0 + 1

0 . 1 + 1 + 1

0 + 1 + 1

1 + 1
0 + 1
1

 

   
 

.X A B 

(X)A=0, B=1 
 –A    

 –AND 

 
 –X 

 
 



 

         65 

 

(1) .A B C    (2) .A B C  

  
(3) .( )A B C  (4) .( )A B C D    

  
 

 

.A A B  
 

A B .A A B  
1 1 1 
1 0 1 
0 1 1 
0 0 0 

 
 

 

 

 

 

 

 

 



 

         66 

 

– 

  

 

 

– 

  AND, ORNOT 

– 

  (1)(0) 

– 

   

  10 

– 

  2nn 

  01 

 

 

  

AND 
 

OR 
 

NOT 
 

 

 

 

 

 
 

(A OR C) AND B  
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 

 

(NOT A OR B) AND NOT(C OR D) 

 

 

 

–(1)(1) (OR) 

–(1)(1) (AND) 

 

 

NOT(A AND B OR C) OR D AND F 

  
NOT(0 AND 0 OR 1) OR 1 AND 0 

0  

 

A OR NOT B 

A B A OR NOT B 
1 1 1 
1 0 1 
0 1 0 
0 0 1 

  
 

 
 

 



 

         68 

– 

    

 

ORNOR 

   

OR 
  

 

NOR 
 

 
 

 

 

NAND 

 

 

 

 –AND, OR , NOT 

 –NANDNOT 

 

 
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 
Z 

Z = NOT(B NOR C NOR A) 
Z = 0 

 

NORNAND 

   

NAND 
 

 

 
 

NOR 
 

 

 
 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

         70 

– 

  

 

 

– 



 

– 

(0,1)(X,Y)

 

  

 

 

A=1, B=0, C=1, D=0 

1) 

 

( .( ))

(1.(0 1)) 0

(1.(0 0)) 0

(1.0) 0
(1.0) 1
0 1
1

F A B C D

F

F

F
F
F
F

  

  

  

 
 
 


 

2) 
( ).( )

(1 0).(1 0)

1.(1 0)

1.(0 0)
1.(0 1)
1.1
1

F A B C D

F

F

F
F
F
F

  

  

 

 
 



 

3) 
. .

1 . 0 1 .0

0 . 0 1 .0

0 1 .0

1 1 .0
1 1 . 1
1 1
1

F A B C D

F

F

F

F
F
F
F

 

 

 

 

 
 
 

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 

 

. .A B C D  

 
1 

 

 

. .A XY X Y   
A = 0 

 

 

X=1, Y=1 , W=0, Z=1 
    

X OR (NOT Y OR W)AND NOT Z ( ).X Y W Z   1 
NOT(NOT X AND Y OR NOT W) OR Z .XY W Z   

1 
  

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 



 

         72 

 

  

 

 

–AND, OR, NOT 

–NAND, NOR 

–. , + ~ 
–0 , 1 

–A AND B, A OR B, NOT X 

–A + B, A.B 

 

 
X Y Z  X AND Y OR Z 
T F F F 
T T T T 
F F F F 
T F F F 
F F F F 

  
 

 

 

A AND NOT (B AND C OR D) 
o  

A, B, C, D   AND, NOT, OR   
B AND C 
o A=0, B=0, C=1, D=1  

 0 AND NOT(0 AND 1 OR 1) 
 0 AND NOT(0 OR 1) 
 0 AND NOT 1 
 0 AND 1 
 0 
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o  

 
o  

. .A B C D  

 

A=0, B=1, C=0, D=1 

1 A NOR NOT(B NOR NOT C) 0 
2 A AND B OR NOT(C AND D) 1 
3 NOT(A NAND B) NAND NOT C 0 
4 A AND NOT(NOT B OR C) AND D 0 

 
 

 

 

 A AND (B OR C) AND D 

 

 
0 

 
 

 

 

 

 

 
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 

 

      
 

X Y X OR Y 
1 1 1 
1 0 1 
0 1 1 
0 0 0 

 
 

 
OR 

 

X NOT X 
1 0 
0 1 

 
 
 

 

NOT 

 

X Y X NAND Y 
1 1 0 
1 0 1 
0 1 1 
0 0 1 

 
 

 

NAND 

 

X Y X NOR Y 
1 1 0 
1 0 0 
0 1 0 
0 0 1 

 
 
 

 

NOR 

 

X Y X AND Y 
1 1 1 
1 0 0 
0 1 0 
0 0 0 

 
 
 

 

AND 

 

 


