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1, Let

1 240 3-2 443 5-44

2-i 2 4-3i S+4i 6-5i

A=|3+2i 4+3i 3 6+5i 7-6i
4-3 5-4i 6-5 4 2
5+4i 6+5 T+6i 2 5

x5

Prove that all eigenvalues of A arereal. (6%)

2. For the linear system of equations AX =b, where

1 2 3 . 1]
X
2 4 k ‘ b,
A= 3 k0 , X=|x,|,and b= R
2 x3 -
4 5 10 4

(a) determine the values of k,, k,, and b,, for which the system has infinitely many
solutions; (4%)

(b) determine the values of %, k,, and b,, for which the system has precisely one solution
with x, 20;  (4%)

(c) determine the values of ‘%,, k,, and b,, for which the system has precisely one solution
with x, =1. (4%)

3.Let D=x"Ax be diagonal, with the eigenvalues of A as the entries on the main diagonal.

(a) Prove that

D" =x"'A"x (m=2,3,..) (3%)
H 10 5 4 . v
(b) Find A" where A= Lol (4%)
4,
(a) Solve the problem
dy ~sin y .
R e 4%
dx  (l+x)cosy ' : “%
(b) Solve the problem
2 dy dy
) — e ::O 57
* dx* 76d;c Y (5%)

(c) Find the general solution to the equation
2 +

y
—i-4 Y = COS X (6%)
dx*
(d) What is the relationship between the Fourier transformation and the Laplace transformation?
Can the function f(x)=x3" be transformed by the two methods? Explain. (10%)

73?— 2 I Los 2 Y wﬂﬁ |
2z il w_!& pas |
NE l




BIFPRRELFT R EERALHERALEAREL # ZH 2 H

RFAL:

BMRIESL:2 TFaissE: IfEHE

RAEDH

5.
(a) Show that the vector field F=(x+2y)i +(2x—-y)j is a gradient field. Find a potential

function for F . Evaluate Lf dF, C: (1,00 to (3,2). (6%)

(b) Evaluate the line integral

-y’dx + xy’dy
252

- , where C is the ellipse x*+4y* =4, (9%)
¢ (X +y9)

(c) Use Stokes's theorem to evaluate
(§C e dx + xy'dy +tan” ydz,

where C is the circle x*+ y* =9, by finding a surface S with C as its boundary and such that
the orientation of C is counterclockwise. (10%)

6.

2
(a) Use separation of variables to find product solutions of g—l: = 9? . . (10%)
x y
(b) Use the Laplace transform to solve the boundary-value problem (15%)
axt o’
u(0,)=90, ul,t)=0,
d

u . .
u(x,0)=0, o =2sinzx+4sin3zx.
1 1=0

O<x<l, >0,






