MATH 4356-001 Exam Il November 30, 1999
Answer the problems on separate paper. Y ou do not need to rewrite the problem

statements on your answer sheets. Do your own work. Show al relevant steps which lead

to your solutions. Retain this question sheet for your records.

Pat 1. Do 5 (five) of the following problems.

.k
1 [12 pts] Find the sum of the series 5 aei_lg .
kzzg 2 g
g . Lk
2. [12 pts] Determine whether the series kzael'__S CONVerges.
k=1 -lg

3. [12 pts] Find the Taylor series centered at i for % and determineits (the Taylor
-z

series) radius of convergence.

¥ Ko 1\k
4, [12 pts] Find the radius of convergence of the power series é_ w .
k=1

5. [12 pts] Find and dassify each of thefinite isolated sngularities for each of the
following functions (classify as either removable, pole [and order], or essentid):

3
Z-1 h L 0  (t+nsnl
z+1 sinz z z

@

6. [12 ptg] For each of the functionsin Problem 5., if the singularity &t the point a
infinity isisolated, dassfy the sngularity at the point of infinity.

7. [12 pts] Let f and g be andytic on aneighborhood of 0. Supposethat f hasazero at
Oof order m3 landthat ghasazeroat O of order n 3 1. Determine whether each
of the following statementsistrue or false. Supply a counterexample for each
Satement that isfase.

@ f +ghasazeroat 0 of order m+n
(b) f + g hasazeroat 0 of order min(m,n)
(© fghasazeroa O of order m+ n

(d) f g hasazero at O of order mn

(e f o ghasazeroat 0 of order mn

) f o ghasazeroat O of order max(m,n)



Part I1.

1 [12 pts] Find the resdue a each of the isolated sngularities for each of the

fallowing functions

-1 1- cosz
@ —Z=_ (b)
22 +2z+2 z

Part 111. Do 1 (one) of the following problems.

sin2z

1 [12 pts] Find the integra . 0O dz
w2 1= COSZ
. . . Z-2
2. [12 pts] Find the integrd. 0= - dz
-2

|z- 2=2

Pat IV. Do 2 (two) of the following problems.

Nl

(©) z’e

[Note: Z - 2i =Z - (1+i)?]

Use residues to evauate the following integrals. If you introduce a contour integrd,
clearly describe the contour. [If the contour is composed of subcontours, clearly describe
each of the subcontours.] If your argument introduces alimit process for the contour
integrd, clearly detail the limit behavior of your integra over the contour [or subcontours,

as the case maybe].
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