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Thm. 2.14. Cauchy’s Integral Formula for starlike sets. Let:

1. γ∗ ⊂ G ⊂ C

2. f ∈ H (G)

3. a ∈ C \ γ∗

where γ is a
::::::
closed contour and G is open and starlike. Then

[f (a)] · [Indγ (a)] =
1

2πi

∫
γ

f (z)

z − a
dz . (CIF)

Exercise. Let α ∈ C \ {0} with |α| 6= 1. Let γ : [0, 2π]→ C be given by γ(θ) := eiθ.
(a) Using Cauchy’s Integral Formula (CIF) for starlike sets, calculate∫

γ

dz

(z − α)
(
z − 1

α

)
for the case that |α| < 1 as well as the case that |α| > 1.
When applying CIF for starlike sets, following the notation in the Script of this theorem [Thm. II.2.14, p. 21], clearly

indicate what is your: open starlike set G, function f : G→ C, and z0 ∈ G \ γ∗.

(b) Using part (a), calculate ∫ 2π

0

dθ

1− 2α cos θ + α2

for the case that |α| < 1 as well as the case that |α| > 1. Hint. eiθ + e−iθ = 2 cos θ.

Solution Box. Put your final solution in the boxes provided below and then show your justifi-
cation your solutions below this Solution Box.
(a)

∫
γ

dz

(z − α)
(
z − 1

α

) =



2π i

α− 1
α

i.e.
= 2π i

(
α

α2 − 1

)
if |α| < 1

2π i
1
α
− α

i.e.
= 2π i

(
α

1− α2

)
if |α| > 1 .

(b)

∫ 2π

0

dθ

1− 2α cos θ + α2
=



2π

1− α2
if |α| < 1

2π

α2 − 1
if |α| > 1 .

Justification/Proof of the Solutions:

Last Modified: Friday 12th March, 2021 at 23:10 Page 1 of 3



Math 704

Pins: 100
Your Last Names

HW: Complex Analysis 11

Last Modified: Friday 12th March, 2021 at 23:10 Page 2 of 3



Math 704

Pins: 100
Your Last Names

HW: Complex Analysis 11

Last Modified: Friday 12th March, 2021 at 23:10 Page 3 of 3


