



Lab 5 Problems - Boolean Algebra
2	Boolean Algebra
1. Evaluate the logical expressions with x =1, y = 0, w = 1 and z = 0 (a) x • y + w • z = 1*0+1*0=0
(b) x • y + (w + z) = 1*0 + (1 + 0) = 1
(c) x • (y + z) = 1* =1

(d) x • y + z • (w + z) =   = 1*1 + 1(0) = 1
(e) x • y + (x + w + yz)=
(f) ==1
2. A Boolean function with three variables is defined in the table below::

	x
	y
	z
	f(x,y,z)
	

	0
	0
	0
	0
	1

	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
	1
	0

	1
	1
	1
	0
	1





(a) What is the minterm corresponding to the 1st row in the table? solution: x y z
(b) What is the minterm corresponding to the 4th row in the table? solution: x y z
(c) What is the minterm corresponding to the 6th row in the table? solution: x y z
(d) Which is the Boolean expression that specifies the function in the table? solution: f (x, y, z) =  x y z +1 x y z +x y z + x y z
(e) Create and fill in a new column for f (x, y, z)



(f) Then find a DNF expression equivalent to       f (x, y, z) 
solution:
		=   x y z + x y z + x y z + x y z
(g) Apply the generalized versions of De Morgan’s law to convert f (x, y, z) to an equivalent CNF expression.
	
solution:   f (x, y, z) =f (x, y, z)
[bookmark: _GoBack]
=
1	Functional Completeness
1. Give a Boolean expression with only multiplication and complement operations that is equivalent to the function defined in each input/output table. Then give an expression for the function with only addition and complement operations.
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sol: f (x, y)= x • y + x • y + x • y ; 
Apply repeatedly De Morgan to reach the operations needed
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(b)





sol :  f (x, y, z)=x • y • z +   x • y • z + x • y • z + x • y • z ; 
Apply repeatedly De Morgan to reach the operations needed

1 Boolean Satisfiability
1. Consider a school with four classes and two periods during which the courses can be scheduled. The classes are named A, B, C, and D. The following pairs of courses can not be scheduled at the same time:
(B, C), (A, D), (C, D), (B, A).
Express the scheduling problem as a boolean expression. That is, give a boolean expression that is true if and only if there is a feasible schedule for the courses that satisfies all the constraints.
solution: 
Solution is multiplication of all steps
= *	(Note: These are class in either period)
= *			(Not Schedule during both periods)
= *			(Constraints list per line)
=	
=	
=	



2 Gates and Circuits
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)Draw a circuit that computes the function described by the input/output table. You may want to use the laws of Boolean algebra to simplify your Boolean expression before you draw the circuit.
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)solution: f (x, y) = x • y + x • y




(a) 





solution: f (x, y, z) = x • y • z + x • y • z
2. Give an equivalent Boolean expression for the following circuit. Then use the laws of Boolean algebra to find a simpler circuit that computes the same func- tion.
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solution: (y + x)(x + yz) + xy
	= y(x + yz) + x(x + yz) + xy Distributive law
= yx + yyz + xx + xyz + xy Distributive law
= yx + yz + x + xyz + xy Idempotent law
= x + xy + xyz + xy + yz Commutative law
= x(1 + y + yz + y) + yz Distributive law
= x1 + yz Domination law
= x + yz Identity law






