ELEC 5200-002/6200-002 Computer Architecture and Design 
Fall 2006

Homework 3 Solutions
Assigned 9/18/06, due 9/25/06
Problem 1: Evaluate the following using addition of four-bit 2’s complement numbers and interpret answers as decimal integers:
(a) 0010 + 0011
(b) 0100 + 1010

(c) 1011 + 1110

(d) 0111 + 0011

(e) 1101 – 1001 

(f) 0010 – 0100 

(g) 0110 – 0011 

(h) 1001 – 1011 

(i) 1001 – 0001 

(j) 1010 – 0011 

Answer:
(a) 0010 + 0011 = 0101
= 5 ← 2 + 3
(b) 0100 + 1010 = 1110
= – 2 ← 4 – 6
(c) 1011 + 1110 = 1001
= – 7 ← – 5 – 2 
(d) 0111 + 0011 = 1010 overflow; 7 + 3 = 10 > 23 – 1 
(e) 1101 – 1001 = 1101 + 0111 = 0100
= 4 ←  – 3 + 7  
(f) 0010 – 0100 = 0010 + 1100 = 1110
= – 2 ← 2 – 4 
(g) 0110 – 0011 = 0110 + 1101 = 0011
= 3 ← 6 – 3 
(h) 1001 – 1011 = 1001 + 0101 = 1110
= – 2 ← – 7 + 5
(i) 1001 – 0001 = 1001 + 1111 = 1000
= – 8 ← –7 – 1 
(j) 1010 – 0011 = 1010 + 1101 =  0111 overflow; – 6 – 3 = – 9 < – 23
Problem 2: The following circuit does addition and subtraction of n-bit 2’s complement binary integers X and Y.


[image: image1]
(a) What should be the values of sub for S = X + Y and S = X – Y?

(b) Design a circuit to generate overflow flag.
Answer:
(a) sub = 0 for S = X + Y, sub = 1 for S = X – Y 
(b) The following circuit can be used to generate the overflow flag.
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