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TE 1-10 A JERE » 484520 4 - BRAEH 2 5 » Bédo 3 5 RELEHF L0453 - BoEPD
04340 4%

waFERX )+ 3290 + [ty(t) =0 BIrgtEF K -
(A) &£ B)F
waHRk 20) + (1 +2()?)i) + (1 - z(8)*)z(t) = 0 F =1a-F45% -
A) £ B)F
By H AR ) +3y(t) —y(t) =0 69582 » REAE BT > ZRG U LE O
AR B)F
&Ry e%34 (Laplace transform ) % 4% 18844 -
A= B)F
A RE y(L) BB L R AT S Y (s) o B BB () ehdn G Rk A 2V (s) o
A& B)F
& f(t) = e tsint, t € [0,00) 8448 3 ¥ 3% (Fourier transform) % W
A £ B) &
BERK f(z)=(2+1)/z EREZSHFAEART @ LS BHEN (analytic) -
(A) £ (B) &
BB f(2) =sinz ZREESHEE 2 B I RKMER -
(A £ B) &
REDel B FAHYV = Zit Zj+ Lk ZohRARF——RIEF I UKL TS
oAV X (V) #0 BRIFp FH DB REEHH -
Az BF
AEA 0 Vo di o 28 R EOEMHABEEIEH 0
A) &£ B) &

T@ 1-15A8A 588 SH40 SHIAFEHFZHEL0 53 - 1-15AAAH 205 -
2Ry FEX () 4+ b2(t) +sin(z(t) =u(t) » FRERTH 11 E 1558 -

Bk ut) =0, Vi o FHHR—44 (2(0),2(0) AAEHBEHARE 2(1) =0, Vi

B3k u(t) =0, Vi o EATEF ZAM (2(0),2(0)) = (0,0) Mk 2 M T R A - HRUATH
18 3 ?

(A) #b=0 > RMETAEH B AL €432 0

(B) £b=0  BIAA{EH B AL G54 -

(C) #b=1 > EMHWMHHE H R 52 0 -
D) #b=—1 QA LinEHBEGHMRE LI 0-
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13. Bk u(t) =0, Vt - ATH TR X (20),2(0) = (0,7) GBAAZEBEFTER » HELTH
184k ?

(A) 2b0=0 BFEMEHENE S KT O
@)*b~0ywﬁﬁmﬁﬁ%M%b%%ﬁﬂoa
(C) #b=1 " B4 T EHEHR S TIRE 0
D) #b=1 > BB BOR S THFHL -

14, #FEHATEF 2R (200),2(0) = (0,0) eHbpz M F2RX - Bk b=0 LEFRAZ
#yAIE (forcingterm) ZE S FER$ o T Hl 4 ulifTH & EeE?

(A) ZeEHRXBERaEN -

(B) 4ozt RN EA (1,0) > R EZANHES sint -
(C) ZGMF B OB ETHER

D) ZHF RGBT RETEE -

15. R A 2 KX (2(0),2(0) = (0,0) LB ZGHEFER - BEZ =2 BZFEAX
#i AR (forcing term) A sint o T 7| 44 3l o] & 2 7K 7

(A) &M F 2 X AR E WA E] 5 cost -

(B) &M 2 X oW E] sint

C) szt ES (0,0) RIFTLXMAES sint -
(D) dosZ T XY ER (0,1) BATRZXEAS cost -

T@ 16-23 AEAH B BHASH 85405 - B4 —EBRP 2 S FHERNESREAEL
# o SRS -

16. 4 F(z,y,z) = (y+ ay®2)i+ (bx — z + 2zyz)j + (cy + zy®)k o T #adlfar 4 £ 2E?

(A) FRE—WE (a,bc) HERF RA—BRTFHREH -
B) AAF— (a,bc) BAERF A —BAFRTHRES -
©) (a,b,¢) =(—1,0,1) @3 F R A—RAEFTHRES -
D) (a,b,c) =(0,1,-1) 3 F A —BRTFHEOZ5 -
(E) (a,b,c)=(1,1,-1)8#F A —BETFHQES -

-1 1 0
17. £ A= { D =l O:’ o F 5B At 2B ATH EAE?
0 0 1

(A) ZERE—B3IxIHFRE-

B) ZmERALI >0 XA —ETHEMR -
(C) &M (3,2) M BEA—E AL et o

D) #Er (1,2) R EAR—BEH te~t -

(BE) €t— ool MEMIEA0ER-
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Consider the linear equation Ax = b, where A = [a,,a,,a3,a,] € R¥** and a,,a;,a3,a, are
column vectors of A. Suppose a, + a, + a; + a, = b. Which of the following statements are true?
(A) The linear equation has exactly one solution.

(B) The linear equation has infinitely many solutions.

(C) No conclusion can be drawn about the number of solutions to the linear equation.

(D) The vectors ay,a,,as, a, are linearly dependent.

(E) rank([A,b]) = rank(A)

Consider the linear equation Ax = b with A € R™*™. Which of the following statements are true?
(A) Ifrank(A) = m, then there exists at least one solution.

(B) Ifrank(A) = n, then there exists exactly one solution.

(C) Ifrank(A) = n, then the column vectors of A are linearly independent.

(D) Ifn > m, then there exists at least one solution.

(E) Ifm > n, then there exists at most one solution.

Consider the linear mapping L: V —» W. Let 0,, and 0y, be the zero vectors in V and W, respectively.
Which of the following statements are true?

(A) The condition L(v;) = L(v,) implies v; = v,.

(B) Forany w € W, there exists v € V such that L(v) = w.

(C) IfL is one-to-one, then L(v) = 0y implies v = Oy.

(D) Ifvy,v,, -,V are linearly independent, L(v;), L(v,), +, L(v) are also linearly independent.
(E) The condition ¢;vy + 3V, + -+ + ¢V, = Oy implies ¢ L(vy) + ¢, L(v5) + -+ + ¢ L(Vi) = Oy

Given vectors X, y, Z in R"™ and matrices A, B, C in R™*™. Which of the following statements are
true?

(A) IfxTy = 0andy”z = 0, thenxTz = 0.

(B) rank(xTy) = rank(xy”) =1

(C) (A+B)(A—B)=A%-B?

(D) IfAC = BC and C is not the zero matrix, then A = B.

(E) If AB equals the zero matrix, then BA also equals the zero matrix.

Let A € R™™, R(A) denote the column space of A, N(A) denote the null space of A,

and dim(S) denote the dimension of a subspace S. Which of the following statements are true?
(A) Forany x € R", there existsu € R(A”T) and v € N(A) such thatx = u + v.

(B) Suppose u € R(A) and v € N(AT). Thenu”v = 0.

(©) dim(R(A)) + dim(N(A")) =n

(D) Foranyy € R(A), there exists x € R™ such thaty = AATx.

(E) Ify € N(AT) n R(A), then y is the zero vector in R™.

Let A € R™ ™ and x € R™. Which of the following statements are true?

(A) If A is singular, then 0 is an eigenvalue of A.

(B) A and AT share the same eigenvalues and eigenvectors.

(C) If A is diagonalizable, then A has » distinct eigenvalues.

(D) Suppose that A is nonsingular. The condition Ax = Ax implies A™'x = A7'x.

(E) Suppose that all the eigenvalues of A are real and positive. Then we have det(A) > 0.
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24. (10%)
(a) (5%) Let I be the circle |z — %l = %, oriented positively. Evaluate the integral

§ 7
rz"‘+1z

(b) (5%) Evaluate the integral

[
X 41 x
25. (10%)

(a) (5%) Define

z
z¥+6z2+1
Let z;, be a pole of f(z). If z;, is inside the unit circle |z] = 1, compute the residue of f(z) at z;.

(b) (5%) Evaluate the integral
fo 14 cos? 6

f(z) =

HAFEA M  FERADATAAE





