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1. Please solve the following homogeneous ODE. (15%) (Hint: Frobenius method)
4x*y" +2xy' —xy =0

2. Solve the initial problem of the following nonhomogeneous ODE. (15%)
-1 70

V' +16y =8x" +64x +17, y(O):T, y’(O)=T3—

3. (a) Please solve the linear ODE
V' +8y +15y=38(t), »(0)=0,y(0)=0 (1)
where J(¢) isthe Dirac’s delta function. (10%)
(b) Basad upon the solution of Eq. (1), please derive the solution of the
ODE " +8y'+15y =¢™" with the same initial conditions in (a) by convolution
theorem. (10%)

4. Please integrate following functions around C counterclockwise or as indicated.
(@ f(z)=z"tanaz, C any contour enclosing 0. (5%)

() f(2)=(z-2)"Ln(z), C:|z-3|=2.(5%)

—-3 p—
(c) f(z):%z—,Cconsists of [z[=2 (counterclockwise) and ‘z[=1
z(z—1-i
clockwise. (5%)
(1+z)sinz ;
d g =————=—SOr=i=2 (5%
@ f&)="5 50 Cil1=2.6%)

5. Please solve the following boundary value problem using separation of variables.

(30%)
ia‘l—‘[=f’c.'zi}2£ for 0<x<ZL, t>0
ot ox
w(0,)=0, u(L,f)=0,for t=0
/ 2
u(x,0) = % if O<x<L/2
L—x if Li2<x<l
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