Here is the solution to homework #2 part 2
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X = ABCD

Y:


 
AB

  00
     01
      11
          10


	00
	0
	0
	0
	0

	01
	0
	1
	1
	1

	11
	1
	1
	1
	1

	10
	0
	1
	1
	1


Z:


  00
    01
      11
          10


	00
	0
	1
	0
	1

	01
	1
	1
	1
	1

	11
	0
	1
	0
	1

	10
	1
	0
	1
	1


Y = CD + BD + AD + AC

       _
        _ 
   ___  _     _   
_     _                _

Z = CD + AB + ABCD + ABC + ABD + ACD

Product of sum form:
        

X = ABCD
                     _             _              _             _                   _   _   _   _

Y = (A+B+C+D)(A+B+C+D)(A+B+C+D)(A+B+C+D)(A+B+C+D)(A+B+C+D)

                             _   _                   _   _        _   _              _   _   _  _                          

Z = (A+B+C+D)(A+B+C+D)(A+B+C+D)(A+B+C+D)(A+B+C+D)

# 5

      a1                  a0                 b1                  b0
      s2
 
   s1

s0

	0
	0
	0
	0
	0
	0
	0

	0
	1
	0
	0
	0
	0
	1

	0
	1
	0
	1
	0
	1
	0

	1
	0
	0
	0
	0
	1
	0

	1
	0
	0
	1
	0
	1
	1

	1
	0
	1
	0
	1
	0
	0

	1
	1
	0
	0
	0
	1
	1

	1
	1
	0
	1
	1
	0
	0

	1
	1
	1
	1
	1
	1
	0

	1
	1
	1
	0
	1
	0
	1


S2 =

	
	00
	01
	11
	10

	00
	
	
	
	

	01
	
	
	1
	

	11
	
	
	1
	

	10
	
	
	1
	1


S1 =

	
	00
	01
	11
	10

	00
	
	
	
	1

	01
	
	1
	
	1

	11
	1
	
	1
	

	10
	
	
	
	


S0 =

	
	00
	01
	11
	10

	00
	
	1
	1
	

	01
	
	
	
	1

	11
	
	
	
	

	10
	
	
	1
	






__

S2 = a1a0b0 + a1a0b1 + a1b1b0



                __   __         ___ 


S1 = a1a0 + a1a0b1b0 + a1a0b1b0 + a1a0b1b0


____        ____                   __ 

S0 = a0b0b1 + a1a0b1b0 + a1a0b1b0

S0 = A0 xor B0

C1 = A0B0  

S1 = A1 xor B1 xor C1

S2 = A1B1 + A1C1 + B1C1

I would say the above circuit is better because there are only two gate levels. But the adder circuit can be used to build adder circuit of more bits. I can’t imagine doing a K-map to construct a adder circuit of 64 bits using the method above.

