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Unit 8 Boolean algebra

Answers
Task 1	
1.	(a)	Complete the truth tables below for the AND () gate and the XOR (⊻ ) gate.
	Input A
	Input B
	A  B
	
	Input A
	Input B
	A ⊻ B

	0
	0
	0
	
	0
	0
	0

	0
	1
	0
	
	0
	1
	1

	1
	0
	0
	
	1
	0
	1

	1
	1
	1
	
	1
	1
	1

	AND gate
	
	XOR gate



	(b)	Draw a circuit corresponding to S = A ⊻ B
[image: C:\Users\Rob\AppData\Roaming\PixelMetrics\CaptureWiz\Temp\47.png]

	(c)	Draw a circuit corresponding to C = A  B
[image: C:\Users\Rob\AppData\Roaming\PixelMetrics\CaptureWiz\Temp\48.png]

	(d)	Combine these two circuits to form a half-adder which has inputs A and B out outputs S and C.
[image: C:\Users\Rob\AppData\Roaming\PixelMetrics\CaptureWiz\Temp\49.png]
	
(e)	What do the outputs S and C represent?

		The sum and carry bit when A is added to B




2.	(a)	Below is a logic circuit for a full adder. 
[image: C:\Users\Rob\AppData\Roaming\PixelMetrics\CaptureWiz\Temp\50.png]
		What are the inputs to a full adder? 
		A, B and Cin (the carry from the previous operation)
		Write the Boolean expressions for S and Cout representing this logic circuit.
		S = A ⊻ B ⊻ Cin	
		Cout = (A  B)  (Cin  (A ⊻ B))
	(b)	Show the outputs S0, S1, S2, S3, C1, C2, C3 from the following concatenated adders.
	
	1 C3
	0 C2
	0 C1
	0 C0
	

	
	0 A3
	1 A2
	1 A1
	1A0
	

	+
	0 B3
	1 B2
	0 B1
	0 B0
	

	=
	1 S3
	0 S2
	1 S1
	1 S0
	



				






3.	(a)	Complete the following truth table for a full adder. 
	A
	
	B
	
	Cin
	
	S
	Cout

	0
	+
	0
	+
	0
	=
	0
	0

	0
	+
	0
	+
	1
	=
	1
	0

	0
	+
	1
	+
	0
	=
	1
	0

	0
	+
	1
	+
	1
	=
	0
	1

	1
	+
	0
	+
	0
	=
	1
	0

	1
	+
	0
	+
	1
	=
	0
	1

	1
	+
	1
	+
	0
	=
	0
	1

	1
	+
	1
	+
	1
	=
	1
	1


	








	


	(b)	Complete the Karnaugh maps for S and Cout
[image: ]
From this,

S = ( A  B  C )  (A  B  C)  (A  B  C)  (A  B  C)

Form an expression for Cout
			S = (A  C)  (A  B)  (B  C)

Task 2
4.	(a)	What are the characteristics of a D Type flip flop?
		It has one input D, and a Clock input, and a single output Q.
		Each time the clock is on a rising edge (rising from 0 to 1), the output Q is set to the current value of D.
		Q then remains fixed, even if D changes value, until the next rising edge of the clock pulse. 
	
	(b)	What is a D type flip flop used for?
		As a memory unit for registers and counters

	(c)	Draw the flip flop’s output Q on the graph.
Answer:
[image: C:\Users\Rob\AppData\Roaming\PixelMetrics\CaptureWiz\Temp\53.png]
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