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Name: 
Tutorial Group Number: 
)CS2100 (AY2011/2 Semester 2)
Assignment #2 Answers

You are to do this assignment on your own. (Students found copying will be penalised.) Please fill in your name and tutorial group in the box above, and your answers in the space indicated below. You need not show your working.
Submit this assignment before 16 February 2012, Thursday, 5pm on the IVLE workbin. Answers will be released on that day so late submission will not be accepted.
Please submit to the correct IVLE workbin (of your own tutorial group), and name your file that includes your matriculation number (eg: A0091234X.doc or A0091234X.pdf).
Note: Please use the dot () for the AND operation, i.e. write AB instead of AB for A AND B.
1.	Write the following expressions in their simplest SOP form. Just write the final answer; you do not need to show the intermediate steps.	[2 marks]
	(a) 	(A + B')(E' + A')E' + (A' + E)CD   = 
	(b) 	ACE + (A' + C')(B + F) + E(B + F) + A'  + CDE   
		= 

2.	Write the sum-of-minterms expression in the m notation for the following.	[2 marks]
	(a) 	Given the following 2 functions:	
			F(A,B,C) = A + B'C'
			G(A,B,C) = B + A'C
		What is H(A,B,C) = F  G?  (That is, H is the AND of F and G.)	
		H(A,B,C) = m(                         )	
	(b) 	Given the following 2 functions:	
			X(A,B,C) = m(1, 2, 3, 4, 5, 7)
			Y(A,B,C) = m(0, 3, 5, 6)
		What is Z(A,B,C) = X  Y?  (That is, Z is the exclusive-OR of X and Y.)	
		Z(A,B,C) = m(                         )
	
3.	For the Boolean function F below (don’t cares are denoted by ‘X’), determine the number of prime implicants (PIs) and essential prime implicants (EPIs) on its K-map (you do not need to show your K-map), and write out the simplified SOP expression and simplified POS expression for F.
		F(A,B,C,D) = M(0, 1, 3, 4, 9, 11)  X(6, 7, 10, 12, 13)	[6 marks]
(a)		Number of PIs = 
(b)		Number of EPIs = 
(c)		Simplified SOP expression: F = 
(d)		Simplified POS expression: F = 
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)4.	A Boolean function K(A,B,C,D) is implemented using a magnitude comparator as shown on the right.
	Write the function K in sum-of-minterms form using the m notation.	[3 marks]

	K(A,B,C,D) = m(                           )

5.	A circuit counts the number of ‘1’ bits in an unsigned binary integer ABCD and outputs an unsigned binary integer XYZ. For example, if ABCD = 1101, then XYZ = 011.
	(a) 	What is the sum-of-minterms expression for Z, in m notation?	[1 mark]
		Z(A,B,C,D) = m(                                )
	(b) 	Two functions P(A,B,C,D) and Q(A,B,C,D) are defined as follows, where  is the XOR operation.
			P = A  B
 (
?
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Z
)			Q = C  D
	 	We can implement Z using a single 2-input gate as shown on the right. What gate is that? 	[2 marks]
		Answer: 

6.	The following block diagram shows a circuit with two 4-bit parallel adders. Suppose ABC and DEF are 3-bit unsigned binary numbers, how is the output UVWXYZ related to ABC and DEF? (Write a one-line description or mathematical expression.)	[4 marks]
	Answer:
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