Math 121a, Fall 2021, F.Rezakhanlou

1. (5 points) Define

sinz —z |, 1
f(z) = 5 sin <22 — ﬂ) .
Find all the isolated singularitis of f and identify each as a removable, a pole (give

the order) or an essential singularity. What is the rad'i%s of convergence of the Taylor
expansion of f at z =17
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2. (5 point) Find the Laurent expansion of f(z) = (1 + 2°)~' + (2 + 41)~! in the set
{z:1< 2| < 4).
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3. (10 points) Evaluate [ sd0 and [0 -zant g
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4. (4 points) Find the disc of the convergence of the series
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5. (4 points) Find
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6. (4 points) Let f be an analytic function. Given a complex number a, define

f(z)

(2—a)*

9(2) =

Find the residue of g at a. This this to evaluate the contour integral

where C' is a closed simple curve that is oriented-positively:

/
\ _ Conr (z-ed o
gi}\u\ _Q o am‘j\,j%\ < Q(?ﬂ = C(rf\) i )

-Q(Z)

Hew - Q(M,. + g\—(?)o\—

(z-2)"  (z=)>

Q/

, o (o\)

R(4) = > o
Q(Z) ) T ¢ (o)



