
Computer Science 236F September 19, 2006
UTM Campus University of Toronto

Homework Assignment #1
Due: October 6

On the cover page of your assignment, you must write and sign the following statement: “I have read and
understood the homework collaboration policy described in the Course Information handout.” Without
such a signed statement your homework will not be marked.

Question 1. (8 marks) Prove by induction that for every natural number n ≥ 1,

n∑
i=1

i(i+ 1) =
n(n+ 1)(n+ 2)

3

Question 2. (10 marks) Consider a 2n × 2n chessboard with one of its squares removed. We will call
this a defective chessboard. We are interested in tiling the remaining squares with L-shaped pieces, where
an L-shaped piece occupies 3 squares in the shape of the letter L. By tiling we mean covering each square
exactly once without any of the L-shaped pieces extending over the edges of the board or over the missing
square.
a. (2 marks) Exhibit a tiling of an 8×8 defective chessboard (you may place the missing square anywhere
you like).
b. (8 marks) Show that for n ≥ 1, every 2n× 2n defective chessboard can be tiled using L-shaped pieces.
c. (5 marks) (EXTRA CREDIT) Show that an n× n defective chessboard can be tiled using L-shaped
pieces if n > 5, n is odd and n is not divisible by 3.

Question 3. (10 marks) Let A be a set that contains n elements, where n ≥ 2.

a. (3 marks) Find a formula for the number of subsets of A that contain exactly 2 elements.

b. (7 marks) Prove using induction that your formula is correct.

Question 4. (10 marks) Use the well-ordering principle to give an alternative proof of Example 1.5 of
your textbook, i.e., prove that if a is an integer and d is a positive integer, then there are integers q and
r such that 0 ≤ r < d and a = dq + r. You do not need to prove that q and r are unique. Do NOT use
induction for this proof.

Question 5. (12 marks) Define the following sequence of rooted trees: the tree T1 is the rooted tree that
consists of a single vertex. The tree T2 is the same as T1. For n ≥ 3, the tree Tn is constructed from a root
with Tn−1 as its left subtree and Tn−2 as its right subtree.
a. (2 marks) Draw the first seven such rooted trees.
b. (10 marks) Prove using complete induction that the number of nodes of Tn is at most 2n for n ≥ 1.
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