MA 671 Spring 2020
Hour Test - 100 Points
26 February 2020

INSTRUCTIONS: PLEASE WORK ALL THE PROBLEMS BELOW. EACH
PROBLEM IS WORTH 20,POINTS. NO BOOKS, PAPERS, OR NOTES ARE
ALLOWED.
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Probleml. Compute the following integrals. Clearly state your reasoning.
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where -y is a straight line from 0 to 14 4.
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Problem 2.

i. Let f; : A = C be a sequence of functions on A that converge uniformly A
to f. Let ¥ C A be a smooth eurve in A4 so that }y| < oo. Then we have

Jm [ 5= [ 5

ii. Now suppose that each f; is analytic and A = D, (23}, a disk of radivs » > 0
about zp € C, and that f; — f uniformly on D(ze}. Prove that the limit
function f is analytic on D,.(2p). HINT: Think about Goursat’s Theorem

for f;, apply part (i), and think about what Goursat’s Theorem implics
for anti-derivatives.
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Problem 3.
Find the Taylor Series of the following functions and the corresponding radii
of convergence.

i. f{z)} about z =i where

1) = =

il. g(z) about z = 0 where

glz) = ze_,z_

e m ) O T TR e
RECEIDY IS ] H\@ fov’i@"\\rv SevLES

Srael
o g Lok T ik
;‘\ Yk " { (ﬂm
GJL‘> o (Hov \f A 0 fezo
“’”ﬁut’}c: o Lo Z e Z )i .”“1
) ) AN ANI zt- o [2.1)
M oy 60 m,“g /]- 50 L/Q [

‘ G ula 4 ¢ =
U) CJ (% l)(%%w % \s Sn(}\ux 6/{) ' Cs R ‘

1) 2 o %

Moy
gnt€ 131 ]
€ w s edé He }L@JM\; ccu/\,ce/\ 3@ QJ(J) M= 2()

Gl LAa0) - QAR

\J \} 3 4/

(wolet qix) <0 for 1<x< )
3

(?,:.‘&
O-.u, 5% {Q = ), &} ”?Z}
Mb\]“ﬁ ““\G/L \01) v, Ceaa QJEJ‘:Sa LHe ]VTB?”T; o (;z )
Jie

fot 1z]el  s°

24
f’j(%) = WZJ D’? g




Problem 4. Suppose a function f(2) is entire and satisfies the bound |f(2}| = 1
for all z € C. Prove that f{z} is a non-zero constant.
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