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8. Suppose that f and g are analytic on a disc about a point a and suppose that g
has a zero of multiplicty two at a. Show that the residue of f/g at a is equal to
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1. Let C denote the unit circle parameterized in the counterclockwise direction.
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3. Find the radius of convergence of the power series
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4. Calculate the residue at z = 2 for the function

Log = Z
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where Log 2 denotes the principal branch of the complex log function. Express
vour answer as a complex number a + bi in simplest terms (i.e., evaluate things
like Log 2¢ in your answer and simplify).
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5. Let v denote a closed curve inside the disc of radius 5 about the origin and suppose
that ¢ is a continuous complex valued function on ~. Let F'(2) denote the complex

function defined for z on C minus the trace of v given hy P
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Use careful estimates to show that
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1. Prove that if a twice continuously differentiable harmonic function vanishes on an
open subset of a domain, then it must be zero on the whole domain. Hint: If u is
harmonic, then u, —iu, is analytic.
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3. Let f(z) = L+ — .

for f centered at z = 2. What is the radius of convergence of the series? Explain.

Find the first three terms in the power series Y > a, (2 —2)"
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6. Suppose aj.as,...,a, are points on the unit circle. For a point z on the unit
circle, let D(z) denote the product of the distances from = to each of the n points
on the circle. Prove that there is a point z on the circle such that the product
D(z) is exactly equal to one. Hint: Let p(z) denote the product of (2 —a,,) as n

ranges from one to n. What is [p(0)|? Use the Maximum Modulus Principle.
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9. Assume by = 1. Constants by. by, bg, ... are generated via the recursion formula
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10. If the complex numbers a,, tend to zero as n tends to infinity, show that the radius
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of convergence of the power series > > a,2" is at least one.

HM&WMW(% ’ L — Lim gwf W; L;’M/} §“f W

4 n->e N=>2 nzN

0<la,|< L i ns N, since a,—= O
Nos Aske n-th sat: 02 7 <L Al Liwn o S
s b be £ 1. _ ’é _
Adt R21. v
Or  bekrer yet | dne  an >0, i+ s a4 bounded sey
So A M suh Hut oM L Wl .

Now | ik 12/41/ then /4,4%"/ = lal el £ /V//%/”
o
Con. (eom éew‘&.s

(omfnyfson —L’»&"L sAows /%’2‘4 Conv /’-ﬂ /'?/‘4 So R =z,



