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I - [1] Consider a 4 dimensional metric linear space which basis vectors

are given by {e,,e,,e,,¢;} ={L,x,x*,x°}, with the inner product defined by

(u,v)=£lu(x)v(x)dx.F0r example, (el,e3)=flx1x J' == Startlng

from  e,, obtain the orthonormal basis functions using the

Gram-Schmidt method. (10%)
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(2] Cylindrical coordinates, (r, ¢, z) aredefinedby x=rcosg, T Hﬂ:_,wg
{ T
y=rsing, and z=_z.Obtain the Laplace operator V == -1-—---—---(,)})2 v in e
X Z Pt

cylindrical coordinates. (10%) o |

| [3] Obtain a second order homogeneous linear differential equation

which two independent solutions are given by f(x) and g(x).(10%)
{4] Solve the following differential equations (20%)

(a) y(x)+y(x)—smax

l (b) y(x) 4-£—y(x)+3y(x) 2e’* .
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I [5] Calculate j "‘Jé"%&:re (10%) _ - |
X X .

-+ o0 , iax

[6] Compute g(t)= Re{; _[ € -—dw}for both positive and

| negativ‘e t, where “Re” denotes the real part, w, and v are positive

-constants. Sketch your results assuming o, >v . (10%)

- [7] Consider the rec_tangular region of 0<x< 2, 0<y<3. Find the

2 2 |
engenvalues and eigenfunctions that satisfy %+?——+%+Au(x y)=0

oy°
with u(x y)=0 on the boundary. (Hint : let u(x y) = f(x)sm(my )) (20%)

{8] -Ex and the Dirac function &(x-f) in Fourier series. (10%
p (x—1) (10%)




