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1. (15 %)

1 |(1+45) [(1-45)
e 18] ]

Use mathematical induction to prove that F, is always an integer for every

non-negative integer n.

2. (15%) Consider an undirected graph as the following:

a. Find an Euler cycle from this graph, or prove there is no Euler cycle in this graph.

(7%)
b. Find a Hamiltonian cycle from this graph, or prove there is no Hamiltonian cycle

in this graph. (8%)

3. (10 %) Prove that:
Skt = i - for|x| <1
(I-x)

k=0

4. (10 %) Define ¢n) to be the number of positive integers less than n which are
relatively prime to n. Find the value of ¢(16200). (Hint: you may make use of the

theorem that ¢(mn) = ¢(m)@(n) if m, n are relatively prime)
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5. (15%) Give the following truth table of a circuit (T for True and F for False):

Case |P q T Result
1 T T T T
2 T T F T
3 T F T F
4 T F F F
5 F T T T
6 F T F F
7 F F T F
8 F F F T

(a). Use the disjunctive normal form to express the circuit. (5%)
(b). Use the conjunctive normal form to express the circuit. (5%)
(c). Simplify the circuit using Karnaugh map. (5%)

6. (10%) Let the set A = {1,2,3, 4,5} and let the relation Ron A4 x A be defined as
R={(1,1),(2,2),(1,2),(2,1),(2,4),3,5).(4,2),(5,3)}
(a). Is R is reflective? Why? (5% » ZAV/NEZEFHGD)
(b). Is R is antisymmetric? Why? (5% + AV/NEZHT#557)

7. (10%) Let 4 be the set of integers, B be the set of real numbers,and f:4 — B
be defined by f(x) =3x+2. Give only YES or NO for answering the following
statements: (2% for each) ’

. (). fis injective.
(b). f1is surjective.
(¢). fis bijective.
(d). 4 is countable.
(e). B is countable.

8. (15%) Solve the following recursive function:
a,=2, ¢, =6, a,=4a,,~4a,, for n>12.
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