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1. 
a+a’b+a’b’c+a’b’c’d+a’b’c’d’e =  
 
    = a+a’b+a’b’c+a’b’c’(d+d’e) = a+a’b+a’b’c+a’b’c’(d+e) = a+a’b+a’b’(c+c’(d+e)) 
= 
 
    = a+a’b+a’b’(c+d+e) = a+a’(b+b’(c+d+e)) = a+a’(b+c+d+e) = a+b+c+d+e 
 
2. 
given c=a*b=ab+a’b’. Note c’=(ab+a’b’)’=a’b+ab’. 
 

(a) a=b*c ? 
 
b*c = bc+b’c’ = b(ab+a’b’)+b’(a’b+ab’) = ab+a’bb’+a’bb’+ab’ = a(b+b’) = a 
 
So this identity is valid. 
 

(b) a*bc=1 ? 
 
a*bc = abc+a’(bc)’ = ab(ab+a’b’)+a’(b’+c’) = ab(ab+a’b’)+a’(b’+a’b+ab’) = 
 
         = ab(ab+a’b’)+a’(b’+a’b+ab’) = ab + a’ab’b + a’b’ +a’b +aa’b’ =  
 
         = ab + a’(b+b’) = ab+a’ = a’+b 

 
So this identity is NOT valid. 

 
3. 
 
Z = I0S1’S0’+ I1S1’S0+ I2S1S0’+ I3S1S0  
 
    = (I0S1’+I2S1)S0’ + (I1S1’+ I3S1)S0 

 

 
 
 
 
 
 
 
 



 
4. 
(a)  
 

x3 x2 x1 x0 z 

0 0 0 0 0 

0 0 0 1 0 

0 0 1 0 0 

0 0 1 1 1 

0 1 0 0 0 

0 1 0 1 1 

0 1 1 0 1 

0 1 1 1 0 

1 0 0 0 0 

1 0 0 1 1 

1 0 1 0 1 

1 0 1 1 0 

1 1 0 0 1 

1 1 0 1 0 

1 1 1 0 0 

1 1 1 1 0 

 

(b) z=m(3,5,6,9,10,12)  

(c) z=M(0,1,2,4,7,8,11,13,14,15) 
(d)  
 

 00 01 11 10 

00 0 0  0 

01 0 1 0 1 

11 1 0 0 0 

10 0 1 0 1 
 
 
z =(x2’+x1’+x0’)(x3’+x1’+x0’)(x3’+x2’+x0’)(x3’+x2’+x1’) 
     (x2+x1+x0)(x3+x1+x0’)(x3+x2+x0)(x3+x2+x1) 
   =( ( (x2’+x1’+x0’)(x3’+x1’+x0’)(x3’+x2’+x0’)(x3’+x2’+x1’) 
     (x2+x1+x0)(x3+x1+x0’)(x3+x2+x0)(x3+x2+x1) )’ )’ 
= ( (x2’+x1’+x0’)’+(x3’+x1’+x0’)’+(x3’+x2’+x0’)’+ (x3’+x2’+x1’)’+ 
     (x2+x1+x0)’+(x3+x1+x0’)’+(x3+x2+x0)’+(x3+x2+x1)’ )’ 
= ( x2x1x0+ x3x1x0+ x3x2x0+ x3x2x1+ x2’x1’x0’+ x3’x1’x0’+ x3’x2’x0’+ x3’x2’x1’ )’ 
 
…. two-stage AND-NOR (please check the gate network shown above) 
 
 
 










