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King Fahd University of Petroleum and Minerals

College of Computer Science and Engineering

Information and Computer Science Department

ICS 253: Discrete Structures I
Summer Semester 2010-2011
Major Exam #1, Thursday July 14, 2011.

Name: 

ID#:

Instructions:

1. This exam consists of eight pages, including this page, containing four questions.

2. You have to answer all four questions.

3. The exam is closed book and closed notes. No calculators or any helping aides are allowed. Make sure you turn off your mobile phone and keep it in your pocket if you have one. 

4. The questions are NOT equally weighed. Some questions count for more points than others. 

5. The maximum number of points for this exam is 100.

6. You have exactly 90 minutes to finish the exam.

7. Make sure your answers are readable.

8. If there is no space on the front of the page, feel free to use the back of the page. Make sure you indicate this in order for me not to miss grading it.

	Question Number
	Maximum # of Points
	Earned  Points

	1
	30
	

	2
	15
	

	3
	25
	

	4
	30
	

	Total
	100
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	Addition
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	Modus Tollens
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	Simplification
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	Hypothetical syllogism
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	Conjunction
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	Disjunctive syllogism
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	Modus Ponens
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	Resolution


1. (30 points) Propositional Logic and Propositional Equivalences
a. (15 points) Determine whether each of the following compound propositions is a tautology, contingency or contradiction. Clearly justify your answer.
(i) 
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b. (15 points) Write each of these statements in the form of "if p, then q" in English 

(i) (3 points) The apple trees will bloom if it stays warm for a week.
(ii) (3 points) It is necessary to walk 8 miles to get to the top of Long's Peak.

(iii) (3 points) Your guarantee is good only if you bought your CD player less than 90 days ago.

(iv) (3 points) Jan will go swimming unless the water is too cold. 

(v) (3 points) To be a citizen of this country, it is sufficient that you were born in the United States.
2. (15 points) Predicates and Quantifiers

a. (15 points) Let S(x) be the predicate "x is a student," F(x) the predicate "x is a faculty member," and A(x, y) the predicate "x has asked y a question," where the domain consists of all people associated with your school. Use quantifiers to express each of these statements.

(i) (2 points) Lois has asked Professor Michaels a question.

(ii) (2 points) Every student has asked Professor Gross a question.
(iii) (3 points) Some student has not asked any faculty member a question.

(iv) (3 points) There is a faculty member who has never been asked a question by a student.
(v) (5 points) There is a faculty member who has asked every other faculty member a question.
3. (25 points) Rules of Inference and Methods of Proof
a. (5 points) What is wrong with this argument? Let S(x, y) be "x is shorter than y." Given the premise (s S(s, Max), it follows that S(Max, Max). Then by existential generalization it follows that (x S(x, x), so that someone is shorter than himself.
b. (10 points) Prove that if m and n are integers and mn is even, then m is even or n is even.
c. (10 points) Prove that if n is a positive integer, then n is odd if and only if 5n + 6 is odd.
4. (30 points) Sets, Set Operations and Functions
a. (4 points) Find the power set of {a, {a}, {a, {a}}}.

b. (4 points) Let A = {a, b, c}, B = {x, y}, and C = {0, 1}. 
Find C ( A ( B.
c. (8 points) For  
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, where i is a positive integer,
(i) (4 points) Find 
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(ii) (4 points) Find 
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d. (5 points) Show that the function 
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 from the set of real numbers to the set of real numbers is not invertible.

e. (9 points) Draw the graph of the function 
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