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Notation:
i The set of integers
- The set of positive inlegers

1] The set of natural numbers (including ()
— B (KA S5 TG

1. For x€ 2% let Flx) =3zl + x? and G{x) = 6 + 10x.
A, Atight (as good as possible) upper (big-0) bound of F(x) is
B, Aught (as good as possible) lower (big-82) bound of {G + F)(x) is

2 Let F-M =M, Fix)=x!—x.
A Is F(x) an one-to-one function? {true or false)

B. 1s F{x} an onto function? {true or false)

3. let §={xe@%|x<8}
A, The number of 4-permutations of 5 containing 41 is

B. The number of 4-combinations of 5 containing 41 is

4. Forafull n-ary tree T of height h,
A, The maximum number of leaf vertices in T 15

B. The minimum number of internal vertices in T is

5. Forabinary relation R = { (51,5} | s1.5: €L ]5,] # |52|.},
&, Is R areflexive hinary relation? {true or false)
B. 1s 8 asymmetric binary relation? {true or false)

6. Let vg be the root of the following ordered rooted tee T
[Mote: Vertices are ordered as the values of their subscripts]

e Ve

1y g
Ty
Ll
vy
g e

A. The sub-tree of T, with v, as its root, is
B. For T, the vertex visiting sequence of the breadth-first traversal is

T. Let S={x€Z*|xs16xz#dnnef*} ad T={xET* |x <16, x=2nnET"]
A, The number of elements in § % T is
B. The number of different binary relations from 5 to T 18
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1. Let p. g, and r denote propositions. Prove that (p — q) = {r = —q) and —{raqg) am
logically equivalent using logical equivalence laws.
[Hint: For two propositions m and n, m=n=-—mvnand my (man)=m]

1 For abcde®t, prove that if ¢ = lcmla, b) and d = ged(a, b) . then d?®  divides
(@ b-c).
Mote: lem(--) and ged(s) denoie the least common multiple and the greatest common
divisor of two positive integers, respectively.]

3. For a weighted (undirected) graph G = (V,E), the Kruskal's algorithm can be applied to find
the minimum spanning tree T = (V,E") of G. Following is the pseudo-code of the Kruskal's
algorithm:

| procedure KruskallG): G = (V,E), V = {v, v, . Unl |
hegin
vi=g@ E'=0 T=({.E)
fori=1te n—1
Select €, = (v, v} € E {for e & £') with minimal weight without farming
simple circling poths in T
V=V uly,w), £'=E uie
end for
return T
end

=

By using the Kruskal’s algorithm, ahtain the minimum spanning tree of the following weighted
(undirected) graph:

[Mote: Show the partial result step by step. 1.e. draw the partial spanning tree at the end of each
for laop.]
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