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1. Multiple Choice (8858 3pt@8=24pts )

(a) Find a relationship to best describe the relation for the pair of sets: AU B, AU (B -A).
®c @@= @O @ Noneofabove.

(b)Define a function f: N— N such that f{n) = 4n’ + 1. Then, fis one to one.® True @False.
(N is the set of natural numbers)

(c) The negation of “Some people like pizza.” is @ Some people like spaghetti. @ Some people do not like
pizza. ®Everyone likes pizza. @®Everyone does not like pizza. ® None of above.

(d)Let A={a, {a}, {a, {a}}}. Then|A|=®1 @2 ®3 @4 & None ofabove.

(e) Consider a rule for generating the terms of the sequence that begins 1, 3, 4, 8, 15,27, 50, 92, ...., find the next
term of the sequence. ® 144 @ 169 ® 196 @ 225 ®None of above.

(f) The coefficient of x*y in (x+2y-5)° is®10 @-10 ®24 @-24 © None of above.

(g) The number of non-negative integer solutions in x+y+z=8 is ®45 @85 @125 @165
® None of above.
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(Let > > (3i+2/)=® 16 @24 40 @48 ONone of above.

i=0 j=0

*x Answér the problems 2 ~ 6 in details to get full credits.

2. Determine whether [—p A (p <> ¢)]— — ¢ is a tautology by constructing a truth table. (10 pts)
3. Prove byinduction: 1-2'+2-2°+3-2°+.. . +n-2"=(n-1)2""+2 for all positive integer n. (10 pts)

4. Define S = v{a, b, c, d, e}. (a) How many permutations are there to arrange a~e in arow such thata and e

are not together; (b) find the number of the onto functions f from S to {1,2, 3} such that fla)=1. (20 pts)

5. Define A= {-7, -6, -5, ..., 6, 7} and a relation R on A such that (a, b) € R <> a=b (mod 4) (10 + 6 pts)

(a) Show the relation R is an equivalence relation; (b) indicate the corresponding partition on A.

6. Consider the graph on the right, answer the folloWing.

Indicate the details of every step of the algorithm. (20 pts) 1/ s 3
(a) Use Dijkstra’s algorithm to find the length a shortest path between
the vertices a and i. (RIS — (B Bk R) di 7 ¢ 1 f
(b) Use Kruskal’s algorithm to find a minimum spanning tree.
(LRGSR BAIER) 6 8 3 4 4
.




