Math 381 Complex Variables and Transforms

Instructor: Matthias Nagel due in class 13:35, Mar 7

Homework 4

The function arctan: C\ {%it : ¢t > 1} — C is defined by

4
1
arctan(z) := ——du.
(2) /0 1+ u?

Recall that limy_,, (1 + %)k =e and (g) := 1 and for all other natural numbers n:

<a>' oo —1) (0 —n+1)

n n!

Exercise 4.1. Invert the function cosz near the point § and express it in terms of
branches of the logarithm and the square root function.

Exercise 4.2. Calculate the radius of convergence of the following series:
LS, k2P 3. >, exp(k)2?k
2. > %zk 4. 3, (7)2F for a complex number o.

Exercise 4.3. Expand the following function f(2) into a power series Y, ax(z — 20)*
around the the given point zy:

1. f(z):= Zf—il with zp = —1. 3. f(z) :=cosz-sinz with zg = 0.
2. f(z) := arctan(z) with zo = 0. 4. f(z) = % with 29 = 0.
Exercise 4.4. Determine By, ..., B3 of the expansion

z
pr— = g Bkzk.
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