ELEC 2200-002 Digital Logic Circuits 
Fall 2014
Homework 1 Problems
Assigned 9/3/14, due 9/10/14
Problem 1: Find the decimal values of 6-bit binary strings, 001100, 100110, 111001 and 111000, assuming that their format is (a) signed integer, (b) 1’s complement, (c) 2’s complement.
Problem 2: Perform binary addition of five-bit binary numbers, 01110 and 11111. Ignore the final carry, if any, to obtain a five-bit result. Interpret these and the sum strings as decimal integers assuming that numbers are: (a) 2’s complement integers, (b) 1’s complement integers, and (c) signed integers. Verify correctness of the addition for the three cases.
Problem 3: For following four-bit 2’s complement binary integers, perform addition, check overflow and verify correctness of results by converting numbers as decimal integers:

(a) 0100 + 0100
(b) 0111 + 1001

Problem 4: Add the following pairs of 4-bit 2’s complement integers. If an overflow occurs, then expand the numbers to 8-bit representation and add:
(a) 0101 + 1101

(b) 1011 + 1101

(c) 1011 + 1011

Problem 5: Devise a simple circuit to convert four-bit 2’s complement integers into eight-bit 2’s complement integers.

Problem 6: Using the method of positive binary integer multiplication, multiply 4-bit 2’s complement integers, 1110 × 1101, to obtain an 8-bit result. Show the steps of computation.
Problem 7: Multiply 4-bit 2’s complement integers, 1110 × 1101, using the direct multiplication of 2’s complement integers. Show the steps of computation.
Problem 8: Carry out the calculation steps for 4-bit binary division of positive numbers 1001/0100 (i.e., 9/4) using the restoring division algorithm.

Problem 9: Carry out the calculation steps for 4-bit binary division of positive numbers 1001/0100 (i.e., 9/4) using the non-restoring division algorithm.

