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Q1 (6464646 pts) Consider the function f(2) = (COS" 1) :
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(a) Express f as a power series about z = 0 on the largest possible domain?
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(b) Does f have a limit as z = 0 7 Verify! -
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(c) Extend f continuously to a function f:CC.

¢ , ?
Defoe  F(2)- Z 4’4’;) £ ze €30}

(',{ =0

NU"(L' £ i oat on {f\30’§ =) %o % {: Alco ;mr% \.\ =)
! f ) /? p{?\ :r\/0> o) f Ty reat a IO | e Jg- 4 taat wa i:

(d) Prove that f is, mdeed cntlre
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Q2 (8+14 pts) (a) State Residue Theorem for a function f(z) which is analytic
inside and on a closed contour C, except for a single pole of order m which lies inside C:
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(b) Prove the version of the Residue Theorem stated in part (a) in the particular case
where m = 2. (Hint: You may need to use other important theorems such as Laurent’s

Theorem, Cauchy’s Theorem, Cauchy’s Integral Theorem, etc.. )
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Q3 (10410410 pts) Let C' denote the unit circle with positive orientation.
(In each part, write your supporting reasons explicitly!!!)
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(c) Compute the Laurent series of f(2) = in powers of 2, and use it to ﬁn(l
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Q4 (8 &) Find the priveiple andd the analytie ports of (he Laurent series of
J8) = gy
which i valid on the region 0 < 2] <2 1 o (”})‘L (;< I— 2 0
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Q5 (848 p(a) ln each part, find a linear fractional transformation w = T(z) which
walistios (he given condit jon(s):
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(b) 7T maps the unit disk {z: 2} < 1} to the left half-plane {w : Re(w) < 0}.
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