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160 points Complex Analysis Qualifyin2 Exaaination 
JUSTIFY EVERYTIHt«; fil: CITATI°" CR PROOF. 

I 

May 20, 2009 

<20 > 1. Suppose f < z > = ~ anz" where the a
0 

E: C and N > 0. Let M be the 
n•O 

maximum of lf<z>I on the unit circle about the ori~in. 
. i > <S> Show that la01 s; M. 

. :· . 

i i )( 15) Sho'W th a t I aN I s; M • 

(20) 2. Find the number of zeros of f(z) c z7 + 2z3 + 4 in the interior 
of the first quadrant <all z • x+ iy 'With x and y positive>. 

<20) 3. Suppose that«, f1, l, & are distinct complex numbers. Sho'W that 
« + 8 + 

< «-fJHa:-')'H a-S) <fJ-«HfJ-1 Hp-&> 

+ . + ~ 0 
(')'-«H-r-f:JH-r-~> <&-cxHS-fjH~-l> c ' 

<Hint: this is not an alRebra qual.) 

<20) 4. Suppose f(z) is analytic at z = O. Prove that there is an 
i nte~er n > 0 such that 

lf<n>co>I < nn · nl . 

<20) S. Suppose {f 0<z>}n~l is a sequence of analytic functions on a 
reqion A which conver2es uniformly on A to a function f(z). Show 
that f(z) is analytic on A and that the sequence of derivatives 
{f~<z>}n~l converges uniformly to f '(z) on c011pact subsets of A. 

<20> 6. State and prove the Weierstrass Product Theorem. You may use any 
general convergence criteria without proof, but you should 
state what these criteria are. 

<20) 7. for a 11 rea I t ~ 0. 

<20) 8. Find all entire functions f(z) 'With the property that for all z, 

lt<z>I s; exY. 
<Here, x and y are the real and ima2inary parts of z.) 


