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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 #2, Thursday August 4, 2011.

Name: 

ID#:
Instructions:

1. This exam consists of seven pages, including this page, containing three questions.

2. You have to answer all three questions.

3. The exam is closed book and closed notes. Make sure you turn off your mobile phone. No calculators are allowed.
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 110 points, with 10 points as extra points.
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
	35
	

	2
	40
	

	3
	35
	

	Total
	100
	


Some Useful Formulas:
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1. (35 points) Sequences and Sums, Induction and Recursion
a. (10 points) Find the value of 
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b. (10 points) Prove that for every positive integer n, 
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c. (15 points) Use strong induction to show that every positive integer n can be written as a sum of distinct powers of two, that is, as a sum of a subset of the integers 20 = 1, 21 = 2, 22 = 4, and so on. 
2. (40 points) Counting
a. (25 points) How many strings of 8 English letters (English has 26 letters) are there
(i) (5 points) if letters can be repeated?
(ii) (5 points) if no letter can be repeated?
(iii) (5 points) that start with MC and end with ER, where letters can be repeated?
(iv) (5 points) that start with D or end with TION, where no letter can be repeated?
(v) (5 points) that contain the letters in {T, I, O, N}, where letters can be repeated?

b. (4 points) There are 51 houses on a street. Each house has an

address between 1000 and 1099, inclusive. Show that at least two houses have addresses that are consecutive integers.
c. (5 points) What is the coefficient of  x98y102 in the expansion of 

(2x – 3y)200?
d. (6 points) How many ways are there to select 12 countries in the United Nations to serve on a council if 3 are selected from a block of 45, 4 are selected from a block of 57, and the others are selected from the remaining 69 countries?
3. (35 points) Discrete Probability

a. (6 points) What is the probability that the sum of the numbers on two dice is greater than or equal to 4 when they are rolled?

b. (6 points)What is the probability that a five-card poker hand contains a flush, that is, five cards of the same suit?
c. (6 points) What is the probability that Abby, Barry, and Sylvia win the first, second, and third prizes, respectively, in a drawing if 200 people enter a contest and no one can win more than one prize?

d. (6 points) What is the conditional probability that exactly four heads appear when a fair coin is flipped seven times, given that the first flip came up heads?

e. (11 points) Assume that the probability a child is a boy is 0.6 and that the sexes of children born into a family are independent. What is the probability that a family of four children has

(i) (4 points) exactly three boys?

(ii) (7 points) at least one boy?
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