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1. (8%) Solve the following ODE
(x? + 3y¥)dx — 4xydy = 0
where ¥ is a function of x.

2. (12%) Let ¥ = (A + Bx)e®™ + Ce®* be the general solution to the following linear constant-coefficient ODE

rre

y" +py +qy=0.
Solve a, p and g.

3. (12%) (a) Show that y = e* is a solution to the following ODE
(x—1Dy"—xy'+y=0.
(b) Find a basis of solutions of the above ODL.

4. (8%)Let f(x) bea periodic function with period 2m and defined by

T
x+m, IxISE,
f(x)= T

W —< |x| <.
0 5 [x]

for —r < x < m. Find the Fourier series of f(x).

5. (10%) Solve the following initial value problem by using the Laplace transform.
i@ +y:(x)=x  y:i(x) +y:(x) =0,
y1(0)=1,  y,(0)=0

6. (10%) Please answer the following questions in details.
(a) (5%) What are Cauchy-Riemann Equations?
(b) (5%) What is the purpose of Cauchy-Riemann Equations?

7. (10%) Is the following function analytic?
(a) (5%) flz)= e ™ cosy—i e ™ siny
(b) (5%) flz)= Arg z

8. (10%) Integrate counterclockwise. Show the details.

) “—dz , C the circle with center -1 and radius 2.
C z244z+3

9. (10%) Integrate counterclockwise. Show the details.

%

dz ,C:lz]| = 0.6

ze¥-2iz

10. (10%) Find the principal value

pr.v J'L0 o
T e (2 3x 4+ 2)(x2 +1)
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