
COMPSCI 230: Discrete Mathematics for Computer Science Summer 2013

Instructor: Chittu Tripathy Homework 04 Friday, June 14, 2013

Duke University Due Monday, June 24, beginning of class

Instructions: Please make sure that your solutions are well-thought-out, complete, concise, rigor-
ous, and clearly written. Each solution sheet should be marked with your name, the course number,
the homework number, the problem number and the date. You are allowed to discuss problems
and exchange solution ideas with other students, but you must write up your own solutions. If you
collaborated with other students on a problem, please acknowledge them in your write up. These
are the fun problems to solve. Some of them require a bit of thinking. Please start early!

Problem 1: (15 Points)
How many solutions are there to the equation

x1 + x2 + x3 + x4 + x5 + x6 = 29,

where xi, i = 1, . . . , 6 is a nonnegative integer such that

(a) xi > 1 for i = 1, 2, 3, 4, 5, 6?

(b) x1 ≥ 1, x2 ≥ 2, x3 ≥ 3, x4 ≥ 4, x5 ≥ 5, x6 ≥ 6?

(c) x1 < 8 and x2 > 8?

Problem 2: (10 Points)
How many solutions are there to the inequality

x1 + x2 + x3 ≤ 11,

where x1, x2 and x3 are nonnegative integers? [Hint: Introduce an auxiliary variable x4 such that
x1 + x2 + x3 + x4 = 11.]

Problem 3: (10 + 10 = 20 Points)
In how many ways can a dozen books be placed on four distinguishable shelves

(a) if the books are indistinguishable copies of the same title?

(b) if no two books are the same, and the position of the books on the shelves matter? [Hint: Break
this into 12 tasks, placing each book separately. Start with the sequence 1, 2, 3, 4 to represent
the shelves. Represent the books by bi, i = 1, . . . , 12. Place b1 to the right of one of the terms
in 1, 2, 3, 4. Then successively place b2, b3, , . . . , b12.]

What is the conditional probability that exactly four heads appear when a fair coin is flipped five
times, given that the first flip came up tails?

Problem 4: (5 × 4 = 20 Points)
Find each of the following probabilities when n independent Bernoulli trials are carried out with
probability of success p.

(a) the probability of no success



(b) the probability of at least one success

(c) the probability of at most one success

(d) the probability of at least two successes.

Problem 5: (15 Points)
A pair of dice is rolled in a remote location and when you ask an honest observer whether at least
one die came up six, the honest observer answers in the affirmative. What is the probability that
the sum of the numbers that cam up on the two dice is 7, given the information provided by the
honest observer?

Problem 6: (10 + 10 = 20 Points)
Suppose that one person in 10,000 people has a rare genetic disease. There is an excellent test
for the disease; 99.9% of people with the disease test positive and only 0.02 who do not have the
disease test positive.

(a) What is the probability that someone who tests positive has the genetic disease?

(b) What is the probability that someone who tests negative does not have the disease?
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