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1. (10%) Which one of the following graphs has an Eulerian cycle?
(A) B) (®) D) W(E) X
2. (10%) Which solves a,, = a,.., +6 a,_, for a,intermsof ay = A4 and a, = B:

(&) $[(-3)"(24— B) + 2" (34 + B)] (B) =[(-3)"(24 - B) + 2"(34 - B)]
©) $[(-2)"(34—B) + 324+ B)] (D) %[(—-2)“(3}1 + B) + 3"(24 + B)]

(B) [(~2)"(34~ B) +3"(24 - B)]

3. (10%) The generating function in partial fraction decomposition for the recurrence equation a, =
—Qp-q+6a,_, for anintennsof ap=A and aq, =B is:

1|2A+B | 3A-B 2A+B 3A+B 1|2A~-B | 3A4-B 3A—-B 2A—B 3A+B | 2A-B
(A) 5[1—31' 1+2x] (B) 1-3x 1+2x] (C) 5[1—3x 1+2x] ( ) 1-2x 1+3x] (E) [1 Zx 1+3x]

4. (10%) The number of positive integer solutions of x; + x, - xn =7 equals(A) (I77) (B)
("al) © () @ ™ (B) (rm)!

5. (10%) | Risa non-symmetﬁc relation on A4 if there exist x,y € A such that (x, ¥) ER but

(y,x) ¢ R. If |A] = m, how many non-symmetric relations on 4 are there? (A) 2(m*-m)/2 B) 2™ —
2(m?+m)/2 (©) 3(m?-m)/2 (D) 2(m2+m)/2 (E) gm?-m

6. (5%) If A issimilar to B, how many of the following statements are true?
e A7! issimilarto B,
* A and B have the same eigenvalues.
* A and B represent the same transformation with respect to different bases.
*  Thenullity of A is the same as the nullity of B.
A0 MB1(EC)2(D)3E) 4

7. (%) How many of the following statements are true?
*  The inverse of an orthogonal matrix is orthogonal.
*  The product of two orthogonal matrices is an orthogonal matrix.
¢ Every matrix with orthonormal columns is invertible.
* If A, BeR™" and A+iB isaunitary matrix, then ATB is symmetric.
AoOBd1EO2MD)3E) 4

8. (5%) Assumethat A € R™" and A2+ 44+ 61, =0.1f (4 + 3In)‘ = aA + bl,. Whatis the
value of 2a + b? (A) 2 (B) -1 (C) 0 (D) 1 (E) 2
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9. (5%) Given a basis § = {(t — 1)%,(t — 1)% (¢ — 1), 1} of a vector space P3(t) of polynomials
of degree< 3. If the coordinate of x = 5t3 — 4t2 + 3t — 2 with respectto S is (a,b,c,d), then a + b +

c+d=?

(A)26 (B) 27 (C) 28 (D) 29 (E) 30

9 -1 5 7
10. (10%) Given A = g g’ 3 “g]. The largest eigenvalue is (A) 6 (B) 7 (C) 8 (D) 9 (E) 10
0 0 -1 8
11, (10%) Given A = [§ i].Assume that B3 = A and B hasreal eigenvalues. What is the matrix
B?
21 3+35 1235 1+3\/_ 1+ 235 *1-3+3Y5 1+335
(D) 1[1+4 535 1—%/3] () 1[1+535 3-375
#13-335 3-36 -3+35 1-335
12. (10%) Let U=span{(1,3,-2,2,3),(1,4,-3,4,2),(2,3,~1,-2,9),(2,4,-2,0,8)} and

W =span{(1,3, 6,2,1),(1,5,-6,6,3),( 2, 5, 3, 2, 1),(2,7,-3,6, 3)} be two subspaces of R5. The
dimension of U nW is (A) 0 (8) 1 (C) 2 (D) 3 (E) 4
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