ELEC 2200-002 Digital Logic Circuits 
Fall 2008
Homework 4 Problems
Assigned 9/28/08, due 10/6/08

Problem 1: Prove that the number of elements in a Boolean algebra is always even.
Problem 2: Consider a set K of numbers having all eight factors of 30, that is, {1, 2, 3, 5, 6, 10, 15, 30}. Let two binary operations be LCM (least common multiple) denoted as + and GCF (greatest common factor) denoted as · . Show that:
(a) The identity element for + (LCM) is 1 and that for · (GCF) is 30.
(b) The complement of an element can be obtained by dividing 30 by that element.

(c) This system is a Boolean algebra.
Problem 3: Show that the two-valued switching algebra of elements {0, 1} with OR (+) and AND (·) operations is a Boolean algebra. The two operations are defined as follows:
	OR (+)
	0
	1

	0
	0
	1

	1
	1
	1


	AND (·)
	0
	1

	0
	0
	0

	1
	0
	1


Hint: Verify postulates 1 through 6 of Boolean algebra. One way to verify the correctness of an equation is to use a method called the perfect induction, where the equation is satisfied by all possible combinations of values assigned to the variables occurring in the equation.
Problem 4: Simplify the following Boolean expression using the postulates and theorems of Boolean algebra:
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Assuming that a, b, c and d are {0,1} variables, use a Karnaugh map (see Section 3.3) to verify that you have obtained the simplest form.
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