
USC/Viterbi/Computer Science/CSCI 303: Analysis of Algorithms – HW 1

Due Feb. 16, 2010 

(The problem sets are due at the beginning of the class. I will not accept late homework. 
You are expected to solve the homework problems on your own. You should cite any 
sources that you use on problem sets other than the textbook, TA and instructor.)

1. Time analysis
a. Pr. 1-1 (only for 1 second, 1 day, 1 year, and 1 century) [Page 14]      (8 points)
b. ex. 2.3-3                 [Page 39]  (3 points)
c. ex. 3.1-1                 [Page 52]  (3 points)
d. ex. 3.1-4                 [Page 53]  (3 points)
e. Pr. 3-1                    [Page 61]  (10 points, 2 per question)
f. Ex 4.3-2                 [Page 87]  (3 points)
g. Ex. 4.3-3                [Page 87]  (3 points)
h. Pr. 4-1                    [Page 107] (14 points, 2 per question)

2. Algorithm design
a. ex. 2.1-4                 [Page 22]   (5 points)
b. ex. 2.3-5                 [Page 39]   (5 points)
c. ex. 2.3-7                 [Page 39]   (10 points)
d. Pr. 2-4 (a,b,d only) [Page 42]   (2,3, 10 points, respectively)
e. Pr. 4-5                     [Page 109] (15 points)

3. Performance Analysis
a. Pr. 2-3, (a,b only)  [Page 41]    (3 points for a and 5 points for b)
b. Ex. 7.4-5                [Page 185]  (7 points)

4. Mathematical structures and proofs
a. ex. 5.2-1                [Page 122]  (5 points)
b. ex 5.2-4                 [Page 122]   (5 points)
c. ex. 5.4-1                [Page 142]   (5 points)

d. Find an example of stable matching problem that has at least 3 distinct perfect stable 
matchings. That is, present the preference list of the universities (man) and candidates 
(women), the perfect stable matchings, and an explanation of why each is stable. [Hint: It is 
possible to do this with just 3 universities and 3 candidates].   (5 points)



e. [What does lying yield better job] In class, we saw that Gale and Shapley’s stable 
matching algorithm outputs a matching that is candidate-pessimal. Prove that it is sometimes 
possible for a candidate to improve his/her matched job by lying about his/her preferences.

To do this, find a listing of preferences for some number of universities and candidates so 
that some candidate will be matched with a university he/she prefers more if the candidate 
carefully lies about the preferences. For example, you could prove this by presenting a run of 
the algorithm when the candidate is truthful and a run when the candidate lies, and point out 
that the candidate gets a better university match in the second run, according to the actually 
preference list of the candidate.  (10 points)


