ELEC 2200-001 Digital Logic Circuits 
Fall 2010
Homework 1 Problems
Assigned 8/31/10, due 9/7/10
Problem 1: Perform binary addition of two four-bit strings, 0111 and 1011. 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 magnitudes. Verify correctness of the addition for the three cases.
Problem 2: How do you determine the sign of a 2’s complement integer. State the overflow rule for the addition of two 2’s complement integers.

Using five-bit 2’s complement binary addition, perform the following calculations specified in decimal. Check for overflow and verify the result in each case.

(a) 8 + 8
(b) 8 – 7
(c) – 4 – 5

(d) 10 + 9
Problem 3: An n-bit 2’s complement integer is expanded into an m-bit representation (m > n) by copying the most significant bit (MSB) into m – n leading bit positions on the left. Prove that the new integer has the same value as the original integer. Hint: Show that the original and expanded numbers have the same sign and magnitude.

Problem 4: Devise a simple circuit to convert three-bit 2’s complement integers into seven-bit 2’s complement integers.


























