ELEC 2200-002 Digital Logic Circuits 
Fall 2008
Homework 1 Solution
Assigned 8/25/08, due 9/3/08
Problem 1: Perform binary addition of five-bit strings, 01111 and 11011. Ignore the final carry, if any. Interpret these and the sum strings as decimal integers assuming that they are: (a) 2’s complement integers, (b) 1’s complement integers, and (c) signed integers. Verify correctness of the addition for the three cases.
Answer:


01111




        +
11011






01010
(a) 2’s complement, 15 + (– 5) = 10, result is correct.
(b) 1’s complement, 15 + (– 4) ≠ 10, result is incorrect.

(c) Signed integers, 15 + (– 11) ≠ 10, result is incorrect.

Problem 2: For following five-bit 2’s complement binary integers, perform addition, check overflow and verify correctness of results by interpreting numbers as decimal integers:
(a) 01100 + 01001

(b) 01100 + 10111

Answer:
(a) 01100 + 01001= 10101 (overflow), or in decimal 12 + 9 ≠ – 11, result is incorrect due to overflow.

(b) 01100 + 10111 = 00011, or in decimal 12 + (– 9) = 3, result is correct. 

Problem 3: For five-bit 2’s complement integers perform the subtraction 10111 – 00011.
Answer: 10111 – 00011 = 10111 + 11101 = 10100, or – 9 – 3 = – 12.
Problem 4: Devise a simple circuit to convert five-bit 2’s complement integers into eight-bit 2’s complement integers.

Answer:
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