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1. Determine the nature of the singularity (if any) at z = 0 for the following f(z). Can

you expand these functions in powers of z convergent in a punctured disk
0<|z{ < R. (25%)

(a) sin(l/z2)

(b) (sinz)/z

(¢) (sinz)/z?

(d) 1/sin(1/2)
(e) zsin(l/2z)

2. Are the following statements true or false? If it is false, explain the reason. (16%)

(@ If u(x,y)is harmonicin D, then it is the real part of an analytic function
f(z) inD.

(b) The real and imaginary parts of a complex analytic function are harmonic.

(¢) If two analytic functions have the same real part u(x,y), then
f(2)=g(z) identically.

(d If f(z)=u(x,y)+iv(x,y) with u(x,y),v(x,y)harmonic, then f(z) is
analytic.

3. Solve the following equation (15%)
52 2

<5x7+§5)u<x,y)=o

in a unit disk with # =1+6 on the boundary.

4.Let F(x,y,z)=(xi+3j+zk)/r", wherer = \/xz + y2 +z% and nisa positive

integer.

(a) Showthat divF = (3-n)/r" (4%)

(b)  Evaluate the surface integral | [ F-ndS for n=2where Sisthe

(HEBAMEE FEFEL)

t 2K % \H




BEIRNAERLFTARERR IR L4 RBM # 2 R HBR

WAL 124 RFTARTIESRFE BIE  TiEKE

ARBRGTILERENS . e - VRTHE  (MeEEmas)

sphere X%+ y2 +2% =a*. Can you use the divergence theorem?(5%)

(c) Evaluate the surface integral j_[S,F .ndS for n=3where Sisthe

sphere X2+ y2 + 2% = a* . Can you use the divergence theorem? (5%)

5. Determine all possible solutions for the following equation

2-2 -1 0 J(x) (0
-1 2-4 -1 ||y|=|0
0 -1 2-a|z) 0

where A is any real number.(15%)

6. Bessel’s equation is:

x2y"+xy'+(x* - p*)y=0
Determine the nature of the singularity at x = co by transforming the independent
variable toz =1/x. (15%)




