
*i!lm: 190/2C>2,l12 lil:ll:RWI:k¥ 1o3 ·~~m±mm~~~m ~ 1 ffi! • mt ffi! 

~.PJfHJlJJU : iifJI~~~ , iiH~W}jf§I~Wf~pffEflT~ , iifl~gft~~%-V&ii**~:ffi 
···-----·······--···----- ··-······- -··-··- -- -·--·-···--···· --·-·. -···--··. ---- --·········-·····-::-·-····· .. ······· . ··-·-· ····--····--·---------- ···-----.-----

~~f4 El : Ifjlf(~ ~~BM : 0222 • JP::X : 3 

* ~~~~.±~: *~~::fm-&!.m~t•mt o ~~~~~(-t)f'F~ · ~*~~*-I£I.f'F~lf · ::f7at7t o 

1. (15 %) Solve the boundary value problem. 

y"- 9y = 0, y(-4) = y(4) =cosh 12 

2. (20%) Solve the initial value problem 

Y"'- y"- 4y' + 4y =6e·x, y(0)=2, y'(0)=3, y"(O)= -1 

3. (5%) (a)What kind of singularity (if any) does 

1 1 1 
f(z) = 2; + (2z)2 + (2z)3 + .. · 

have at z= 0 

1 
(10%) (b) Letf(z)= 2( 

2 z z+ .f.) 

Find a Laurent series in powers of z which converges to f in region on 0 < I z I < 2 

co xl/3 
4. (20%) Evaluate I= I,

0 
-( -z dx 
x+l) 

5. (10%) let f be continuous on [-L,L] and letf' be piecewise continuous. Suppose f(-L) = f(L). Prove 

that the Fourier series of f uniformly and absolutely converges to f. 

6. (20%) Consider a circular membrance. Using polar coordinates, the particle of membrane at (r, 8) is 

assumed to vibrate vertical to the x, y plane, and its displacement from the rest position at time tis 

z{r, 8, t). The wave equation for this displacement function can be expressed as 

8
2z (8

2z 1 iJz 1 82z) 
iJt2 = c

2 
8r2 + r or + r 2 892 

Where c is a constant. Assume that: 

Ef3 ' The rest position of the membrane be in the x, y plane with origin at the center with radius R. 

Z , The motion of the membrane is symmetric about origin, in which case z depends only on r and t, 

i.e. z{r, 8, t) = z(r, t) and 82z/ 882 = 0. 

P9 , It is fastened onto a circular frame, i.e. z(R, t) = 0. 

T , It is set in motion with given initial position z(r, 0) = f(r) and velocity iJz{r, 0)/ at= g(r). 

Solve this boundary value problem, i.e. find z{r, t). 


