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Six married couples organize a dance party~In how many ways can they be arranged into dancing palrs&y/flen itis
required that nobody dances with their own spouse? (5%)

¢

How many subsets of {q, ¢, i, 0, u, y} contain exactly iefk&entj? (2%) o

Consider the following relations:
J=1{(1,2),(2,3),(3,4), 4 1)}
g={(1,1),(1,2),(3,3), 3,4}

. h={(1, 4),(2, 3), (3, 3), (4, 2)}

'a)  Which of the relations f,gand h is (are) functlon(s)'? (2%)

b) Which of the inverse relations 7, g7 and A7 is (are) function(s)? (2%) .
¢) Which of the relations f; g and 4 is (are) invertible function(s)? (2%)

A relation of R is defined on the integers by aRb <> |Ja - b| < 1.
a) Is R reflexive? (2%)

b) Is R symmetric? (2%)

c) Is R antisymmetic? (2%)

d) Is R transitive? (2%)

Give reasons of your answers.

Let A be a set thh n elements and B a set with m elements, with n <m. How many different one- to-one functions are
there with domain 4 and range B? (5%)

Given the root of a tree as parameter, the following algorithm (s cantree) is used to print out the labels of all its tree
nodes. '

Algorithm scantree(tfeenoge root)
~ if root.=nil return;
scantree (root.left);

print rom

Scantree (rost . right);

Feeding.the root of the above tree as the parameter of the algorithm, what string will be printed out? (5%)

a) Describe what strings are accepted by the regular expression a*+(bb)* in English or Chinese (5%).
b) Construct a finite state machine to accept the language described by the regular expression in a. (5%)

Use a truth table to determine whether the implication ~g—- [pA(—pvg)] is a tautology or not. (5%)

Solve the following second-order linear recurrence, a, = a1 + 6ay.2, With initial cépditions ao= 1, a1 = 2. (4%)
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Find an SVD (Singular Value Decomposition) for 4 = [ GJ' (10%)

i

Consider the dynamical system »
. 1/2 3/4]. L 1oy oo
Xt+1)= [1/2 1/‘{Jx(z‘), with initial value X, =[ 0 } Fmd ltl_glx(t). (10%)
I 0 1 '
(a) If matrix 4={0Q 1 0], whatis the inverse of A? (4%)
" 0 0 1
11 0 0
(b) fAL={0 8 0 | findA".(3%)
0 0 27
(c) If matrix B is similar to matrix 4, what is the relationship between the determinants det(4) -
and det(B)? (3%) | S

0 1 0

For the matrix A =10 0 1|, determine the images and kernels of the matrices 4 and A4?. (10%)
000 .

Fit a quadratic function to the four data points (g,,b,) = (~1,8), (az,b )= (O 8), (a,,b, ) : (1,4),
and (a,,b,) = (2,16). (10%) :
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