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I. (35%) :
1. (10%) Find all solutions or indicate that no solution exists.
4y+z=0
12x-5y-3z=34
—6x+4z=8

2. (15%) Find the eigenvalues and the corresponding eigenvectors. Use the given A.

-2
2 5 0 ,»
-2 0

3. (10%) Experiments show that in a temperature field, heat flows in the direction of maximum decrease
of temperature 7. Find this direction in general and at the given point P.

T=—s? o P:(0,1,2)
X +y

II. (35%) v
1. Solve the following ordinary differential equations (ODEs):
(2) (10%) (1-2x—x)y"+2(1+x)y =2y =0
(b) (13%) 2x"+(1+x)y'+y=0
0, ifr<1
©) (12%) y"+3y'+2y =11, if 1<t <2 with IC.:

{y(l) =1
0, iftr>2

yO=-1

1I1. (30%)
1. Please answer the following questions:
(a) (5%) What is “Fourier series” used for?
(b) (5%) What is “orthogonality” regarding the Fourier series?
(c) (10%) Please find the Fourier series according to the following periodic rectangular wave:

0 if—2<x<-1
F(x) =< k if —1<x<1 ,kisaconstant
0 ifl<x<2

2. (10%) What is “partial differential equation (P.D.E)”? Please give an example. (You don’t have to
solve the P.D.E in your example.) '







