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Ordinary Differential Equation (25%)
1. (a) Please use Laplace Transform to solve the ordinary differential equation of

"+ 25y =58(¢t — r), with initial conditions of »(0)=3 and »'(0) = 0. Note that 8 is
the Dirac delta function. (12%)
(b) Calculate the values of y(7/2) and y(27).(3%)

2. Solve y'+y=-2x/y withinitial condition of y(0)=2.(10%)

Linear Algebra & Vector Calculus (25%)

3. For the linear system Ax=b, where the matrix A=[q,],, is given by

-1 5 -1 -3 X, b
A=|4 -1 2 6| X=|%| and b=|5,
3 4 1 3 X b,

(a) Find all the possible vectors b for which the linear system has non-trival solution. (5%)
(b) Determine the solution x. (5%)

4. Use Green’theorem to evaluate ‘LF -dR , Where
F= xy? + xyzj and C: the triangle with vertices (0,0), (3,0), (0,5). Note that the curve

C is oriented counterclockwise. (8%)

5. Let {v1 ,vz} span the vector space of inner product in R?. Please answer the following
questions. ‘
(a)Isit true that v, and v, mustbe mutually orthorgonal? Explain why or why not. (3%)
(b) Give two examples showing that {v,,v,} is a orthornormal base in RZ. (4%)
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Fourier Analysis, Partial Differential Equation and Complex Analysis (25%)
6. The function

_ -1, -r<x<0
f (X) I 0<x<nm
(a) Expand f{x) in a Fourier series. (5%)

(b) Expand f{x) in a complex Fourier series. (5%)

7. (a) Solve the partial differential equation (5%)

ou +3 o =0
ox oy
(b) Solve the boundary-value problem (10%)
2 .
Qf‘_z_al, O<x<z, >0
ox* ot

u(0,0)=0, wu(x,0)=0, >0

L
u(x,0) =sin x, O<x<m.

BAFE (25 %) o
8. DIT=1T CEEEEE  HESMYMANES %)
double *A;

int num=100;
A=(double *)malloc(num*sizeof(double));

9. BRI struct’ HFT—FMAERE  WEZE#S P QER K P SEKEEE QB
EREREC RBEY HUCHESELHL—SREE - 8%)

10. B8 REE  x BEE > iH0E 10 x MISUTHEE : (12%)
(1) 35 i<5 » Bl x=i*i
(2) ¥ >=5+ 8] x=i*i*i |
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