$m

X v T R X
1 01 2FEMEHRMELIZRIAL

LTET L

(EFf22 4E+Ly)

AR

bl

(ML xrE5EEE)

LEFARBAZRRG  BUEBRLAEEBEL TG -
2. ZWEF 1 100 » 48

. AREEAF 108 — A 105 » £31100 &

4L FHEREABZERLE -

0. FXFE L ERRTAREALBIZ RS -

6. 5% FHRBARLEEL T -
TARBREDYY  FHRL -

8. BB AFHEAETFHEMS -



10 1 SRR FEFTiE LS ol A2
T TSR

MR SR H1H #2H

Question 1

Let @ be the empty set. Determine whether each of the following statements is TRUE or FALSE.

[10 marks]
() D€} [2marks]
(b) BCS(0). [2marks]
(© 9n{0}=0. [2marks]
(d) ou{®}=9. [2marks]
() {P}~0=0. [2marks]

Question 2

Define a binary relation R on the set Z of all the integers by aRb if and only if a = ||

Determine whether each of the following statements is TRUE or FALSE.
(@) R isareflexive relation.  [2 marks]
(b) Risasymmetric relation.  [2 marks]
() Risan antisymmetric relation.  [2 marks]
(d) R isatransitive relation.  [2 marks]

(e) R isan equivalence relation.  [2 marks]

Question 3

Answer the following questions briefly.

(1) Compute the value of 3'°® mod 4. [5 marks]

(2) Compute the value of 1+ 3+ 3% +---+ 3% mod4.  [5 marks]

Question 4
What is the coefficient of x;'x,x] in the expansion of {2x, — 3x, + 5x,) 2 [10 marks]

Question 5

Answer the following questions briefly.

(1) At a party there are 6 men and 6 women. In how many ways can the 6 women choose male
partners for the first dance ?  [5 marks]

(2) How many ways are there for the second dance if everyone has to change partners? [5

marks]
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Question 6
Let n be a positive integer. Show that if » + 1 distinct integers are chosen from the set

{1,2, -2}, then there are always two which differ by 1. [10 marks]

Question 7

Solve the recurrence relation ., = 2A_— 1,n = 0, with initial value Ry =4.  [10 marks]

Question 8
Evaluate the sum

100 J
Z (D% (*¥) 2% . [10 marks]

k=1

Question 9

In how many ways can 12 people be divided into 6 pairs? ~ [10 marks]

Question 10

Answer the following questions briefly.

(1) Which complete graphs &, , n = 2, have Eulerian cycles? [5 marks]

(2) What is the smallest number of edges that can be removed from X, s inorder to leave a bipartite

graph?  [5 marks]





