MATH 223B – Exam I

September 23, 2005
NAME:








1. This exam has 5 pages including this cover.

2. Questions that require an explanation are labeled EXPLAIN.  For these problems, you should write in complete sentences and include any tables or formulas that you think help the explanation. You must show all of your work and your solutions should be neatly and clearly presented so Dr. Swanson can follow your reasoning.

	PROBLEM
	POINTS
	SCORE

	1
	10
	

	2
	8
	

	3
	10
	

	4
	14
	

	5
	30
	

	6
	15
	

	7
	9
	

	8
	4
	

	BONUS
	0
	

	TOTAL
	100
	


BONUS:  Find the exact value of 
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1)  Determine whether the following argument is valid.  Justify your answer.  (10 POINTS)
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2)  Suppose p is true, q is false, and r’s status is unknown at this time.  Is the proposition 
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 true, false, or does it have unknown status at this time?  Justify your answer.  (8 POINTS)
3)  Define the propositions P and Q as 
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.  Use a truth table to determine whether or not 
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.  EXPLAIN how you determined your answer from the truth table in one sentence.  (10 POINTS)

4)  Consider the proposition “If it does not rain, then Dr. S will go to the fair.” 
a)  Determine whether each of the following propositions is logically equivalent to this statement.  If the statement is logically equivalent, write “YES” in the blank; otherwise, write “NO” in the blank.  (10 POINTS)


  A necessary condition for Dr. S to go to the fair is that it does not rain.



  A sufficient condition for Dr. S to go to the fair is that it does not rain.



  Dr. Swanson will go to the fair if it does not rain.



  Dr. Swanson will go to the fair only if it does not rain.



  If Dr. Swanson does not go to the fair, then it rains.

b)  Write the converse of the proposition “If it does not rain, then Dr. S will go to the fair.” in words.  (4 POINTS)
5)  Determine the truth value of the following statements, assuming the domain of discourse for each variable is the set of real numbers.  Justify your answer.

a)  For all x, 
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.  (5 POINTS)
b)  For some y, 
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.  (5 POINTS)

c)  For some x, for some y, 
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d)  For some x, for all y, 
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e)  For all x, for all y, 
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.  (5 POINTS)

f)  Write the negation of the proposition in problem 5d in words.  (5 POINTS)

6)  Let P(x) be the statement “x is a mathematics major” and let Q(x) be the statement “x loves Discrete Mathematics.”  The domain of discourse is the set of Ashland University students. 

a)  Write the statement “Some Ashland University students do not love Discrete Mathematics” symbolically.  (5 POINTS)
b)  Write the statement “All mathematics majors love Discrete Mathematics” symbolically.  (5 POINTS)

c)  Write the negation of your answer to part 6b) symbolically.  (5 POINTS)

7)  Show by giving a direct proof that if n is odd, then 
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 is even.  (9 POINTS)

8)  Suppose you were to do a proof by cases that 
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 for all real numbers x and y.  What would your 2 cases be?  (4 POINTS)
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