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1. Determine which ones in the following languages are accepted by the
finite-state automata shown in Figure 1. (5 43)

Figure 1

a) {0™(101)"| m >1, n >0}
b) {(0111)" |n >0}

¢) {1"0" | m>0,n>0}

d) {(010)™ | m >1}

e) {0"1"0| n >0, m >1}

2. Determine whether each of the logical implication is always true. (6 73)

a) p— (pAg)

b) (pvg) = q

¢) [(pvg) A—q] > p
d) [(p >q) A—q] >—p

3. An edge coloring of a graph is an assignment of colors to edges so that edges

incident with a common vertex are assigned different colors. The edge
chromatic number of a graph is the smallest number of colors that can be used
in an edge coloring of the graph. Please find the edge chromatic numbers of
the following graphs, respectively. (6 43°)

a) K,

b) Kmn

c) C,, n23, consists of n vertices vy, vy, ..., vy and edges {v{,va}, {va, V3}, ...,
{Va-1, Vu}, and {vy, vi}.

d) W,, n=3, obtained by adding an additional vertex to the cycle C,, and
connecting this new vertex to each of the n vertices in C, by new edges.
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. Use mathematical induction to prove that every amount of postage of
12-dollor or more can be found using just 4-dollar and 5-dollar stamps. (8

)

. How many integers in a sequence of 101 different integers will form the
largest increasing or decreasing subsequence of the sequence? Please explain
your answer. (6 47°)

. The problem of derangements:

a) How many derangements of 1, 2, 3, 4, 5, 6, 7, 8 start with 1, 2, 3, and 4 in
some order? (3 47)

b) How many derangements of 1, 2, 3, 4, 5, 6, 7, 8 start with 5, 6, 7, and 8 in
some order? (3 47)

. Please find the coet;ﬁcient of X" term in (x* — 5x)/(1-x)*. (5 43)

. LetA={w, X, y, z}

a) Please determine the number of relations on A that are reflexive and
symmetric. (4 43°)

b) Determine whether each of the following statements is true or false. (4 43°)

1) IfRis arelation on A and |R|>4, then R is reflexive.

it) If R;, R, are relations on A and R,o R;, then R, symmetric = R;
symmetric.

1i1) If R 1, R, are relations on A and R;D R, then R;antisymmetric = R;
antisymmetric.

iv) If R is an equivalent relation on A, then 4<|R|<16.
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9.

Given two vectors 4=(1,2,3,4,5) and B=(1,1,1,1,1) in 5-dimensional

space R°. Find two vectors C and D in R’ satisfying the following three
conditions: C is parallel to 4, D is orthogonal to 4, andC+ D =B. (6 pts)

10. The square matrix 4(¢) has its element a;(f) being a function of . Denote

11.

12.

13

14.

A'(t) = %A(r) , the derivative of 4(f). Suppose that for a ¢-value at which 4(f)

is differentiable and possesses an inverse, denoted by 47!(¢). Find the

derivative of 47!(#), expressed in terms of A'(#) and 47'(f); that is, find
d

—J;A’l(f) =7 (6pts)

Determine a,b,c,d,e.f, given that the vectors (1,2,3), (1,0,-1), and (1,-1,0) are

1-1 1
eigenvectors of the matrix|a b ¢ |. (6 pts)
d e f
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For a 3x3 matrix 4= % 2% -

-1 2 2
33 3
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i. Find4™. (4 pts)

ii. Show that 4 is an orthogonal matrix. (4 pts)

iii. Is matrix 4 (a) positive definite, (b) positive semidefinite, (c) negative
definite, or (d) negative semidefinite? (4 pts)

1 3 -1

’ 2 -2 3
. Given A=]|1 1 1

1. Find the characteristic values and a normalized modal matrix
corresponding to matrix 4. (6 pts)

ii. Find €. (8pts)

1 2
5 4

)

If A=[

} find a nonsingular matrix P such that P71 4P = [8 _OJ , and




