Math 427, Autumn 2019, Homework 4 Solutions

Section 2.4: 2

Solution. We get the same answer for any parameterization of the
path, so we choose the most convenient one (t) = e, t € [0,4n].
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Section 2.4: 8

Solution. We first show that | cos z| < e in |z| = 1, as follows:

12 —1iz 12 —1iz —y Yy
|Cosz]:6 —1_26 _|e|+2|e |:e ;6 <eif |z2] <1
When |z| = 1, this gives )COSZ) | cos 2] <-=e
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We now apply Theorem 2.4.9, and the fact that ¢(0D,(0)) = 27, to
prove the estimate.

Section 2.4: 10
Solution. Let p(z) = >",_, ax 2*. Then
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Since k+ 1 > 0, we have
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Section 2.6: 2

Solution. The function (2% —4)~! is analytic on C\{—2, 2}, in partic-
ular it is analytic on the convex set {z : |z| < 2}. Since v is a closed
path contained in the set {z : [z| < 2}, then

/(22—4)_10!2 = 0.

Section 2.6: 5
Solution. 1/z? has an anti-derivative on C\{0} : é = (—1>/.
So for any path closed path v in C\{0}:

/—dz = —— Vib) =0, since (b)=~(a).
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