COT 3100 Exam #1

9/19/02

Name: ____________

Lecturer: Arup Guha

TA: _______________

(Note: You will have 75 minutes for this exam. There are 75 points total to be earned. So, you should spend no more than about a point a minute. Make sure to read AND follow all the directions. If you need extra room for your work, put it on the last page of the exam before the charts, and CLEARLY number what problem’s work you are continuing.)

1) (10 pts) Using only the laws of logic, show that the expression below is a tautology.

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

2) (15 pts) Consider the following argument: If the Yankees win the pennant, then they will win the World Series. If the Angels win the pennant, then I will make $1000 on my bet. Either the Yankees or the Angels won the pennant. The Yankees did NOT win the world series, therefore I will make $1000 on my bet. Assign the four variables below to simple statements in the argument above.

p: _____________________________________________________________________

q: _____________________________________________________________________

r:  _____________________________________________________________________

s:  _____________________________________________________________________

State the four premises in terms of these variables. What is the conclusion drawn from these premises? Prove that the conclusion is valid using the rules of inference.

3) (8 pts) Prove or disprove the following statements. (Note: let the universe of numbers be the real numbers.)

a) (x(y [xy = 0]

b) (x(y [xy = 1]

4) (10 pts) Let A, B and C be finite sets. You are given the following information pertaining to the sets’ cardinality: |A|+|B|+|C| = 25, |A(B| = 5, and |(A(B)(C| = 8. What is the value of |A ( B ( C|? Justify your answer. 

 5) (10 pts) Use a set membership table to prove that for arbitrary sets A, B, and C that

(A ( (B) (  (  (A ( B) ( ((B ( C)  )

Fill in the rest of the table below.
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Argue why this table proves the statement above:

6) (10 pts) Let A, B and C denote three arbitrary sets from the universe of positive integers. Prove or disprove: If A ( B ( C, then A – C ( A – B.

7) (10 pts) For arbitrary sets A, B and C from the universe of positive integers, prove or disprove: If (Power(C) - A) ( Power(B), then C ( B.

8) (2 pts) How many miles long is the Indianapolis 500? ____________
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