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1. Let f(#) be a continuous function of period 2r with Fourier series
f(8) =3 (a, cosnb + b,sinnf).
n=(

(i) (10%) Find the solution of the Laplace equation
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in the disk 2 +4* < 1 with boundary values f.
(i) (10%) Suppose f(#) = cos’ f, find the Fourier coefficients an, ba.
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2, (20%) In the z,-T;-z3 space, suppose there is a body D depicted by the in-

Eﬂ'l:jl.lﬂl-'lltr"'!IP CO
D: 1- (IE + I‘E + :JTE + 1‘!?1!551‘-3] = 3,

and zy, T2 and 73 are in the ranges:
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Describe the geometry of the l:md:..r D. {Hint: let =3 = a, where |a| < 1, and plot the
section)
3. (i) {10%) Compute
f ze'*dz,

|e|=2
(i) (10%) Evaluate the integral

1 we/s),
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where w(z) = E nz" and £ is a complex number inside the unit circle of the
mmplax plane, nﬁmﬂy i€l =< 1.
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4. Suppose (x,y) satisfies the Laplace equation in 2 certain simply connected

region §2
e Py :
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Vi Ezz-l_ﬂy* 0, inh
with the boundary condition on the boundary C
o P
E = iy Iy, oON E‘i

where n is the exterior normal to the boundary C of the region 1.
(i) (10%) Ewvaluate the integral
f de 4. o
!, dn

where s denotes the arc length of C.
(ii) (5%) By letting

Vi =0, in = (z*+9°)/2 +constant. onC
Introduce the function ¥ defined by
W= — (z* +47)/2.

(iii) (10%) Show that the function ¥ satisfies
Vil = -2, in{l: ¥ =constant. on C

5. {15%) Solve the differential equation ;
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