ELEC 2200-002 Digital Logic Circuits
Class Test I, September 19, 2008




Total 20 points
Broun 238, 2:00-2:50PM
Instructions: Please read all problems before writing your answers. Attempt all six (6) problems. Be sure to revise your answers before turning them in. Please number your answer sheets, and on the first page identify the test as shown above, write your name and the total number of pages, and staple them before submitting. Thank you.
Problem 1:








4 points
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

Answer: 

Problem 2:








4 points
Find the decimal values of 6-bit binary strings, 100111, 111000, 111001 and 000111, assuming that their format is (a) signed integer, (b) 1’s complement, (c) 2’s complement.
Answer: 
	Binary number
	Decimal value

	
	Signed integer (a)
	1’s complement (b)
	2’s complement

	100111
	
	
	

	111000
	
	
	

	111001
	
	
	

	000111
	
	
	


Problem 3:








4 points
When 2’s complement integers, 00110 and 00101, are multiplied:
(a) How many non-zero partial products are generated?

(b) Add all partial products.

(c) Interpret the result by converting the multiplicand, multiplier and product as decimal integers.
Answer:
Problem 4:








4 points
Multiply two 4-bit 2’s complement integers, 1001 and 1010, to produce an 8-bit product.
Answer:
Problem 5








4 points

Find the decimal value for the following 32-bit floating point number in IEEE 754 standard format:


1 10000111 00010001000000000000000

Answer:
Problem 6 (Bonus Question) 





2 points

(a) Thirty-two symbols are encoded using a 5-bit binary code. The symbols are transmitted through a noisy communication system that randomly flips 1% bits. What percentage of symbols will be incorrectly received?
(b) An 8-bit binary code is used to encode 32 symbols such that the Hamming distance between any pair of valid codes is 3. What is the error percentage for the symbols received through the same noisy channel if minimum Hamming distance decoding is used?
Answer: 
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