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1. Let

1 2+i 3-2i 4+3 5-4i

2—i 2 4-3i 5+4i 6-5i

A=13+20 443 3 645 T7-6i
4-3i 5-4 6-5 4 2
S+4i 6+5 T+6i 2 5

x5

Prove that all eigenvalues of A are real. (6%)

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

1 2 3 1
X

2 4 k : b

A=3k 0’,x=x2,andb=2,
2 x3
4 5 10 :

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

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

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

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,..) (B3%)
54
(b) Find A" where A =[l 2] (4%)
4,
(a) Solve the problem
_dl ___ ~siny 4%)
dx (14 x)cosy
{(b) Solve the problem )
d*y dy
P x4y =0 (5%)
Y Ta Y
(¢) Find the general solution to the equation
2
—lzx%i +y=cosx (6%)
(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%)
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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 L F-di,C: (1,0)to (3,.2). (6%)

(b) Evaluaté the line integral
(f' —y'dx+xy'dy dx + xy dv

e (xt+y?)
(c) Use Stokes’s theorem to evaluate

, where Cis the ellipse x* +4y* =4, ' (9%)

<§«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. AT T2 RIRERHE A Visual Basic 8¢ C FRIEEIE. GREEFIER R

() HR{#E a & b, SHIRBEEEEHERY, HES. (5%)

(b) H—8% D, HEGFLIEFMMEIEEEME, YIHER 3, AFR 2, BER 93, #l
S (10%)

(¢) HRAPTHE Plxlylzl) B P2(x2y2,22), SWaB LM —5H, HEt—aE
REtEFHEZ Ak &, (10%)
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