COT 3100H

Introduction to Discrete Structures

Exam #1
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(Note: In order to receive full credit, you must justify each answer given. Correct answers given without proper justification will NOT receive full credit.)

1) (10 pts) Here is the truth table for the & operator:

	&
	False
	True

	False
	True
	True

	True
	False
	True


    Complete the following truth table to evaluate the boolean expression

    ((p ( (q & r)) ( ((p ( q)

	p
	q
	r
	q & r
	((p ( (q & r))
	((p ( q)
	((p ( (q & r)) ( ((p ( q)

	F
	F
	F
	
	
	
	

	F
	F
	T
	
	
	
	

	F
	T
	F
	
	
	
	

	F
	T
	T
	
	
	
	

	T
	F
	F
	
	
	
	

	T
	F
	T
	
	
	
	

	T
	T
	F
	
	
	
	

	T
	T
	T
	
	
	
	


2) (10 pts) Given the following premises:


1) p→q

2) r→s

3) p ( r

4)  s→t, 

5) (t 

6) q→(u→v)

7) u

    Conclude that v must be true, using the laws of implication.

3) (15 pts) Prove or disprove the following assertions:


a) [(x(y(p(x,y))] → [(x(y (p(x,y))]


b) [(x(y (p(x,y))] → [(y(x (p(x,y))]


c) [(x(y (p(x,y))] → [(y(x (p(x,y))]

4) (15 pts) Given arbitrary sets A, B, and C chosen from the universe of integers, prove or disprove the following assertion: If A ( C = (, then A - B - C = A - (B - C).

5) (15 pts)  Let A, B and C be sets taken from the universe of integers. Prove or disprove: If A ( C, then AxB ( CxB.

6) (15 pts) A gardener wants to plant 4 pineapple trees, 6 palm trees and 7 coconut trees in a row. However, he doesn't want the tree planted on either end of the row to be a coconut tree. How many different ways can he plant the trees? (Assume that the 4 pineapple trees are indistinguishable from one another, the 6 palm trees are indistinguishable from one another, as are the 7 coconut trees.)

7) (15 pts) The national honor society at the local high school selects 100 students from the junior class for induction each year. The number of girls in this year's junior class is 150 and the number of boys is 100. Given that each combination of 100 students is equally likely to be chosen, what is the probability that there are more girls than boys chosen? (Note: There is NO need to find a closed-form answer to this problem. Your answer should include a sum.)

8) (5 pts) James Madison University is named after what former US President?
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