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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 2009-2010
Major Exam #1, Thursday July 20, 2010.

Name: 

ID#:

Instructions:

1. This exam consists of seven 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
	25
	

	3
	25
	

	4
	20
	

	Total
	100
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	Addition
	[image: image15.wmf]q

q

p

p

®

®

Ù

)]

(

[


	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) Are these system specifications consistent? “If the file system is not locked, then new messages will be queued. If the file system is not locked, then the system is functioning normally, and conversely. If new messages are not queued, then they will be sent to the message buffer. If the file system is not locked, then new messages will be sent to the message buffer. New messages will not be sent to the message buffer.”
b. (15 points) Determine  whether each of the following compound statements is a tautology, a contradiction, or a contingency 

(i) (5 points) 
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(ii) (5 points) 
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(iii) (5 points) 
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2. (25 points) Predicates and Quantifiers

a. (15 points) A discrete mathematics class contains 1 mathematics major who is a freshman, 12 mathematics majors who are sophomores, 15 computer science majors who are sophomores, 2 mathematics majors who are juniors, 2 computer science majors who are juniors, 1 computer science major who is a senior, and 1 electrical engineering major who is a senior. Assuming that the domain consists of all students in the discrete mathematics class, express each of these statements in terms of quantifiers and predicates, then determine its truth value (make sure that no negation appears before any quantifier):

(i) (3 points) There is a student in the class who is a junior.

(ii) (3 points) Every student in the class is a computer science major.

(iii) (3 points) There is no computer science student who is a freshman in the class.

(iv) (3 points) There is exactly one electrical engineering student in the class.

(v) (3 points) There is a major such that there is a student in the class in every year of study with that major.
b. (10 points) Determine the truth value of each of these statements if the domain for all variables consists of all integers.
(i) (2 points) 
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(ii) (2 points) 
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(iii) (2 points) 
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(iv) (2 points) 
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(v) (2 points) 
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3. (25 points) Rules of Inference and Methods of Proof

a. (5 points) Identify the error or errors in this argument that supposedly shows that if (x(P(x) (( Q(x)) is true then (x P(x) ( (x Q(x) is true.

1. (x(P(x) ( Q(x)) Premise

2. P(c) ( Q(c) Universal instantiation from (1)

3. P (c) Simplification from (2)

4. (x P(x) Universal generalization from (3)

5. Q(c) Simplification from (2)

6. (x Q(x) Universal generalization from (5)

7. (x P(x) ( (xQ(x) Conjunction from (4) and (6)
b. (10 points) Prove that if x is irrational and x > 0, then 
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 is irrational. Which proof method did you use?
c. (10 points) The harmonic mean of two real numbers x and y equals 
2xy / (x + y). The geometric mean of two real numbers x and y equals
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. Prove that for all positive real numbers x and y, 
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. Which proof method did you use? 
4. (20 points) Sets and Set Operations

a. (8 points) Draw the Venn Diagrams for each of these combinations of the sets A, B, C assuming that they are all subsets of the Universal set U.
(i) (3 points) 
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(ii) (5 points) 
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b. (12 points) Compute the power set and its cardinality for each of the following sets:
(i) (3 points) (
(ii) (3 points) {1,2,3}

(iii) (3 points) {1, {2,3}}

(iv)  (3 points) {1,{2,{3}}}
� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���





� EMBED Equation.3  ���








PAGE  

[image: image22.wmf])

(

q

p

p

Ú

®

[image: image23.wmf]p

q

p

®

Ù

)

(

[image: image24.wmf])

(

))

(

)

((

q

p

q

p

Ù

®

Ù

[image: image25.wmf]q

q

p

p

®

®

Ù

)]

(

[

[image: image26.wmf])

(

)]

(

)

[(

r

p

r

q

q

p

®

®

®

Ù

®

[image: image27.wmf]q

p

q

p

®

Ø

Ù

Ú

]

)

[(

[image: image28.wmf]p

q

p

q

Ø

®

®

Ù

Ø

)]

(

[

[image: image29.wmf](

)

(

)

(

)

r

q

r

p

q

p

Ú

®

Ú

Ø

Ù

Ú

]

[

_1341211157.unknown

_1341218552.unknown

_1341221851.unknown

_1341221905.unknown

_1341221906.unknown

_1341221903.unknown

_1341221904.unknown

_1341221852.unknown

_1341221792.unknown

_1341221850.unknown

_1341212048.unknown

_1341218500.unknown

_1341211930.unknown

_1341208784.unknown

_1341209033.unknown

_1341209117.unknown

_1341208869.unknown

_1341208912.unknown

_1341195822.unknown

_1341195929.unknown

_1341194731.unknown

