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I. (10 %) Let A, (n > 2 ) be the number of strictly increasing sequence of posilive
integers that have | as the first term and n as the last term. That is, sequences
Xp g% Where x; = 1 and x, = nand x, <x, for1 sj<k
{a) What are A, , A, and A, 7 [3%%]
{b} Find a recurrence relation for A, {n> 1). [5 %]
{c) Solve the correct recurrence relation you obtained at (b) with A, as the initial
condition for A, (n>2). [2%]

2. (15%}) The rooted Fibonacei trees T, are defined recursively as follows:
(Basis:) T, and T, are both rooted trees consisting of a single vertex,
{Recursion:) T, { n = 2} is constructed from a root with T, as its left subtree and
Ty 7 as its right subtree.
(a) What 15 the number of leaves of T, [orn>=17 [5%]
(b) What is the number of internal vertices of T forn > 17 [5%)]
() What 15 the height of T, forn>=17 [5%]

3. (10 %) Let A be a sel wilh 10 elements. Then
(a} How many ternary relations are there on A Y [ 3%4]
(b) How many asymmetric relation are there on A7 [ 3%]
(e} What is the number of all simple graphs which have A as the vertex set 7
[4 %]
4. {10 %) Show that in a connected simple graph with n > 0 vertices, there must exist a
. path of length < n between every two distinct vertices.
2. [15 %) Two sets A and B are said to be equipotent {, winllen A — B, } if there is a
1-1 and onto mapping between them. Let N be the set of positive integers and K -
{x| x5 a real number and 0 = x = 1}. Show that
(a) ~ is an equivalence relation on the class of all sets, [5%:]
(b) K~ K* where K* =, {{xy) | x, v e K}, [5%]
fc) K and N are not equipotent.  [5%]
Hint for {b) and {c) : Each number in K can be represented sirfaguely as an infinite
sequence of digits : 0. % x, %, ... For example, 1/3 = 03333333, amd 1/2 =
0.500000... . This means K and the set {f| fis a function from N to [0,...,9}} are

aquipotent,
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