Part 1. True or false. You need {o give a briefl explanation for each problem to get

credits. (10 points each).

[. Let ££C — C be an analytic function salislying flz + 1) =z +1+) = fiz) [or all 2.

Then fis a constant function.
2. For every complex number a , there exils a sequence of complex numbets

. .
with z, —> 0 as 11— oo, suchthat lim sn{—) =a.
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3. Let D be a region {connected open set) in the complex plane with0 & D, Then there
exits an analylic funclion fon D wilh f'(z) = %

4. Let fC — C be an analytic non-constant {unction, and 2 be a bounded region 1n C.
Suppose that [f{z)] is constant on the boundary of D. Then fhas a zero in D.

Part 11. In this part you need to show your work . (20 points each)

1. Given polynomial p(2) = 2" +nz° -z' +1.
(a) Show that (2} is zcro [ree on  [z|=1 and Jz|=3.
(b) Find the number of zeros of p(z} in the region D ={z e 1< |z} < 3} .

2. Calculate the lollowing residucs:
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{a) RES( - | ! :[]) (b) Res[ ¢ . Fﬂ] » J1is an integer,
Z (z—a)

sin{z )

3. (a)Let R(z) = ’(z)/(X(z) be a rational funclion which fixes {he unit circle, Show
thatz=agisazero of R(Z) ifand only if z = %— is a pole of R(z).

(b) I'ind the mosl general form of Mobius transforimations which (ix the unit circle.



