
CSI 4105 Design and Analysis of Algorithms II Winter 2011
Computer Science University of Ottawa

Homework Assignment #2 (100 points, weight 5%)
Due: Friday March 18, by 3:30 p.m. (drop under my office door)

1. (25 points) Chapter 8 - Exercise 22 page 517 (on independent set).

2. (25 points) Chapter 10, exercise 3, page 596 (Solving Hamiltonian Path Problem in
time O(2np(n))).
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3. (50 points) Backtracking for Latin squares

(a) A Latin square is an n × n array with entries in {1, 2, . . . , n} such that every
symbol occurs exactly once in each row and in each column. The next example
shows Latin squares of order 3:

1 2 3
3 1 2
2 3 1

1 2 3
2 3 1
3 1 2

Write a backtracking algorithm to generate all Latin squares of order n. For
larger values of n, please do not output the Latin squares, but simply how many
are there. Check online at the encyclopedia of integer sequences for the correct
number for verification: check http://oeis.org/ and search for “latin squares”.
Compute the number of Latin squares for n = 1, 2, 3, 4, 5, . . ., until a value of n
that it is still computationally reasonable to solve the problem.

(b) Use Knuth’s method for estimating the size of a backtracking tree, but use the
variation in which you assign weights to the nodes. Assign weights accordingly
and show how to estimate the number of Latin squares for the next value of n by
applying Knuth’s method on a sufficient number of probes. Please, show how the
estimation progresses as the number of probes grow.

Note: this assignment does not include questions on PSPACE, but the next midterm test
will.
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