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For problems 6-11, each problem may have multiple answers. Credits will be given only if all the answers are -

. (10%)

. (10%) ___ Which one of the following graphs has no Hamiltonian cycles?
(10%) Which solves a,, = —a,_; + 6 a,_; for a,interms of a3 = A and a, = B:

@A) [(-3)"(24 - B) + 2"(34+ B)] (B) £[(-3)"(24—B) +2"(34 - B)] () ;[(-2)"(34—B) +

3724 + B)] (D) é[(-—Z)"(Z%A +B) +3"(24 + B)] (B) z[(~2)"(34 - B) +3"(24 - B)]

(10%) “The generating function in partial fraction decomposition for the recurrence equation a, =
G, +6a, , for a,intermsof ag =4 and a, = B is:

24+8 | 34-B 2448 | 34+4B 2A-B , 3A-B 34-8 | 24-8 3A+B |, 24-B
(A) [1 3x  142x ® [1 % | Tezx © [1 T T 1+2x] (D) 12z T 143z E)5 [ 1z 1+3x]
(10%) The number of non-negative integer solutions of x; + x, + «- + x4, < 7 equals (A) 210 (B)

330 (C) 35 (D) 7 (E) 120

If |4] = 2% and |B| = 23, how many functions from 4 to B are there? (A) 27 (B) 212 (C)
232 (D) 248 (E) 2315

selected correctly.

6.

n—o

(10%) Given A = [

MmNt W

] and x = [g] If lim A%x = [z], what is 2a + b?

jwoutin

@o Bl A2 ™3 B4

(10%) Given a linear transformation T:P;(R) = P,(R) defined by

T(F(O) = () +2f'(x) — F (),
where P;(R) represents the real-valued 2°-order polynomials. Assume M is the matrix representation of
T with respect to the ordered basis. Please find the determinant of (M ™1 + 2I), where I is the identity matrix
with the same dimensionas M.(A)0 (B)1 (C)2 (D)3 (E)4

8. (10%) Assume that A, B, and C are n X n matrices.

(A) trace({A+B)C) = trace{AC) + trace(BC)
(B) trace(AB) = trace(A)trace(B)

(C) trace{AB)=trace(BA)

b+c

(D) Givena 2 X 2 matrix, [b i ] with trace zero has real eigenvalues if a? + b% > c2.

(E) Suppose a 2 X 2 matrix other than the identity matrix satisfies A% =

AEE

I. Then we have frace(4) = 1.
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9. (5%)Let §, D,and Q € M,(R) represent a symmefric matrix, a diagonal matrix and an orthogonal matrix.
Assume that their degree of freedom are dg, dp and dg, respectively. Find the value of ds—dp — dy.
Ao B1 2 D3 B4

10. (5%) Let A € M,,,,,, which of the following statements are true?
(A) The nullspace of A is the same as the nullspace of ATA.

(B) If A is orthogonal, A+ 1 is invertible.

(C) If A has fewer than n distinct eigenvalues, then A is not diagonalizable.
(D) If A = A7, then its eigenvalues are real and eigenvectors are orthogonal.
(E) If A is positive definite, we can always find a nonsingular U such that 4 = U2.

11.(10%) Let T be a self-adjoint operator on a finite-dimensional inner product space ¥ with distinct
eigenvalues A;,4,, ..., ;. Let E; bethe eigenspace of T correspondingto 2;,andlet T; be the orthogonal
projection of ¥ on E, 1<i<k.

(A) ZEA AT =T

(B) V = E,®E,®...0F

(C) Given any polynomial g, g(T) = g(4,)T1 + g(A)T; + - + g(A )T,
(D) Ay, 2, ..., Ay are all real numbers.

(B) If T(x) = Ax, where x € C*,then A is diagonalizable.
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