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1. (20%) Choose the best answer.

(1) Let T = (V, E) be a tree with |V] = 10. How many distinct paths are there ( as
subgraphs) in T?
(a) 25 (b) 35 (c) 45 (d) 50 (e) none of the above

(2) Which of the following statements are true?
(@) Ix[p(x)v q(x)] = [Bxp(x) v Ixq(x)]
(b) Vx[p(x) A q(x)] = [Vxp(x) A Vxq(x)]
(© (P> PA(=rvs)A(pvr)]—= (=g = 5)
(d) all of (a), (b), (c)
(e) none of the above

(3) Eleven students plan to have dinner together for several days. They will be
seated at a round table, and the plan calls for each student to have different
neighbors at every dinner. For how many days at least can this be done?
@5 (b)7 (©)9 (d) 11 (e) none of the above

(4) Let @¢(n) be the number of positive integers m, where 1<m <n and
ged(m,n)=1,e.g. #(4)=2,4(5)=4. Find ¢(420)="7
(a) 32 (b) 64 () 96 (d) 105 (e) none of the above

s (25,
(5) Ifzjo( i js' =x", then x=?
(a)4 (b)3 (¢) 4 (d) £3 (e) none of the above
2. (10%) Determine the number of integer solutions for x, + x, +x, +x, =18, where

@) x,,x,,x,>0, x, 5.
(2) 0<x,<7,Vl<i<4.

3. (10%) Prove or disprove the following statement:

Forall neZ"and n>24, n can be written as a sum of 5’s and/or 7’s.

4. (10%) In how many ways can 30030 be factored into three factors, each greater
than 1, if the order of the factors is not relevant?
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5. (5%) Solve the system of congruence equations

x=1mod3
x=2mod5
x=3mod7

6. (10%) Let A be the set of positive integer divisors of 1800. We define the relation
R on A by xRy if x divides y. How many ordered pairs are there in the relation R?

7. Suppose A={1, 2, 3, 4, 5}.
(1) (10%) How many equivalence relations on A are there?

(2) (5%)If an equivalence relation R on A induces the partition A
={1,2U{3}U{4,5}. What is R?

8. (10%) Consider thenxn determinant D, given by

220 0 0 ... 000 00
222 0 0 ... 00000
022 2 0 .. 00000
002 22 .. 00000
00 0 0 0 ... 222 00
00 00 0 ... 02220
0 0 00 0 ... 0 02 2 2
00 0 0 0 ... 0 00 2 2

Find the value of D, as a function of #.

9. (10%) How many rooted ordered trees on n vertices?




