Math 4220: Prelim 2
November 5, 2015

Name: Ss (W—\'TM\J

Instructions: This exam is 75 minutes long. It has 7 pages including the
cover and 5 questions worth a total of 100 points. No written or electronic
aids are allowed.

Please fully explain all your answers. If you need more space to answer a
question, use the back of the preceding sheet or the blank sheet at the end
of the exam. Label your work clearly if you use extra space.

Academic integrity is expected of all Cornell University students at all times,
whether in the presence or absence of members of the faculty. Understand-
ing this, I declare I shall not give, use, or receive unauthorized aid in this
examination.

Please sign below to indicate that you have read and agree to these
instructions.

Signature:

Total score:




1. (20 points) Suppose the functions f and g are both analytic on a domain
that contains the closed unit disk {|z| < 1}. If f(2) = g(z) for all z with
|z| = 1, prove that f(z) = g(2) for all z with |z| < 1.
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2. (20 points) Find the Laurent series for f(z) = ol

that converges on the annulus {1 < |z — 1| < 3}.

centered at 1

Hint: Write everything in terms of w = z — 1.
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b + ——, where a, b, c € C are constants.
z—1 2z2-2
Let [0, 2] denote the line segment {z +iy € C : 0 <z < 2,y = 0}, and let
D = C\ [0,2]. For which values of a,b,c does f have an antiderivative on

D? Prove your answer.
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3. (20 points) Let f(z) = g—f—

J L(%) A} < o Aﬁr LV¢f7 (S ;MP(C c!"f‘—d ((‘M{..w r ™ D .
[

T [ i b o b, abhe E oy e f H

?,\q 0, 1'1 or o+ Cnclm( a(l ’,F ‘H\en (Ju Amw:;j] .

r‘L r‘\ /‘/‘\WJM" J"F(% )A% < O er
O r
°|r 2 2t [ Ra(o) v By (1) e (2))

(Sa g

:iln([a*k’rc]/ vhen bl

( "" W“]% ‘ll *Lt ralq‘

I s e ) b becnwe T omm b puibuy o
——/ .
V\&B&\'Wo\’ oritated. (WL Lo 2'4 (°)3 a Le“wc the 4“""0‘}"’“"

~£— P S W amgke oF O Yo her @ T«»\,l., Serig, ang
2-1 )

‘o ‘\’Lc wa* femy ’FO" 4F(%) h  a nuj“urlw,‘( ,‘F o)

5 r (’r,,\‘[,\, "’"“3‘ Au’tmhvotyl

2 (vm# Pege _5)




(This page for scratch work.)

Qe; (0) = 1‘;(%7

= (&4— L% * CQ)‘ T a
=0 z-\ -2 ’
l_i(owm) 124_5 (i) = b e R—‘r(l)= c. >

EA Co/»c\u»‘;o.\} HV’ ;"”l-'j ral of ,ﬁ(%) arownd Lvery “Mp{(_

C\a(;& (,mhur A D i lerm LF and m(,7 ,’[ a-""L*’C':O‘ .




zsin(z)
sin(z) — 2z
removable, or a pole (whose order you must specify). Also find the residue
of f at 0.

4. (20 points) Classify the singularity at 0 of f (2) = as essential,
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5. (20 points) Using residue theory, compute p.v. / e i
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