Review for Exam 1

3. Compute
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by integrating a complex function around a “piece of pie” with vertex angle = 2z

and taking limits. If you claim a limit exists, prove it.
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1. Compute
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where v is any curve in the plane that starts at 2 + 27 and ends at —1 + ¢ and
that avoids the set {z : z = it,t > 0} (i.e., the positive imaginary axis, including
z=0).
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. Suppose that f is an entire function such that
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lim |f(z)| = oc. [z] 5.
|z]| =00 .
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a) Explain why f can have at most finitely many zeroes. 2] ¢
b) Prove that f must be a non-constant polynomial. Caw't have [ f'/'
Hint: The in-class proof of partial fractions. %0 \0 fW?ld\/
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1. (20 pts) Given a complex polynomial P(z) of degree N > 1, there exist real

constants ) < a < A and R > 0 such that the basic polynomial estimate, 'L 2{ e
. Princ
Alz| parts
at poles
holds for |z| > R. Show that, if an entire function f(z) satisfies the right =0

hand side of the basic polynomial estimate, it must be a polynomial of degree
N or less, and if it satisfies the left hand side, it must be a polynomial of £ rn,,[; mal /

degree N or more. .
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4. (20 pts) Let C denote the unit circle parameterized in the counterclockwise

sense. Given € with 0 < € < 1, compute
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