COS 488 - Homework 9 - Question & Answer
Matt Tyler

1 Question

1. Let f(z) be an analytic function on the closed unit disk, and let v denote the unit circle. Show that

jg @dz =2mif(0).

2. Under the same assumptions as in part 1, show that
2 .
f £(€%)d6 = 27 £(0).
0
3. Evaluate )
f cosh(cos(8)) cos(sin(6))d6.
0

Hint: Let f(z) = cosh(z) = % and consider R(f(2)).

Note: Wolfram Alpha cannot compute a closed form for this integral!



2 Answer

1. From Cauchy’s coefficient formula, we have

ﬁ ! ‘;(Lzl) dz = [2"]f(2).

Specializing to n = 0, we have

= e - s

27 z

2. Let z = €, so that dz = ie’?df. Then, under this change of variables, the integral from part 1 becomes

27 10 . 27 X
! yg f(z)dz _ L fo 7f(;9 )iewde = % fo f(e)as,

27i 2 T omi

SO

[0% F(e)d6 = 27 £(0).

3. As suggested, we let f(z) = cosh(z), so that

6cos(0)+isin(9) + ecos(@)isin(@))

m(f(e”)):m( 5
ER(ecos(e)-¢—z'sirl(9) +e cos(0)—isin(6) )

2
%) cos(sin(0)) + e~ cos(-sin())
2

cos(0) —cos(0)
= % cos(sin(6))

= cosh(cos(8)) cos(sin(h)).

Then, from part 2, we have

/0 cosh(cos(0)) cos(sin(8))do = /(; %(f(ew))dﬁ

=R(27/(0))
=R(2r x 1)

=27.



