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1.

9.

(2) Show that the minimal number of moves needed to solve the Tower of Hanoi puzzleis 2" — 1,
if there are # disks and 3 pegs. (5%)

(b) Find the smallest number of moves needed to solve the Tower of Hanoi puzzle with » disks
and » pegs. (10%)

. Use the difference table to find the next term of the following sequence.

-1,-2, 3, 20, 55, 114, 203 (5%)

. How many pairs of rabbits can be bred from one pair of rabbits in a year if each pair of rabbits

breeds another pair each month, and begins breeding in the second month after birth? (10%)

- Use the Principle of Mathematical Induction to prove that
nl 2 2" forn > 4 (10%)
. Prove the following statement using the contrapositive :
If m is an integer and m? is divisible by 5, then m is divisible by 5. (10%)
. Which of the following relations on the set A = {1, 2, 3, 4, 5} are antisymmetric? Which are

partial orderings? Why? (10%)
(@) Ri=1{(1,2),3,4)}

(b) Ry =AxA

(©) Ry ={(1,2), 3,4), (1, 1),(2,2), (3, 3), (4, 4), (5, 5)}

(DRe={(1,1},2,2),(3,3), (4,4, (5,5),(1,5), (5, 1)}

. Derive a recurrence relation for the following a,,.
{(a) Let a, denote the number of binary tree with # nodes. (5%)
(b) Let @, denote the number of nodes of complete binary trec with height a. (5%)
- (8) Solve the recurrence relation a?,, =547, a, 20, a, =2. (7%)
(b) Compute a,, by the formula derived from (a). (3%)

Solve the recurrence relation F

n

w=F,+F ,wherenz0and £, =0, F =1. (10%)

n+l

10. Let f: Z—>Z be defined by fin) = n’ - 4n. Is f a cne-to-one correspondence? Prove your answer.

(10%)






