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Problem Set #6 
 

Solutions 
 

1. Evaluate dz
z

e
C

z

∫  where the contour C is the circle .1=z  

 
 

Use Cauchy’s integral formula:  ( ) ( ) dz
zz
zf

i
zf

C∫ −
=

0
0 2

1
π

. 

 
In this case, ( ) ( ) ( ) 100and 00 ==⇒== fzfzezf z  

 

Thus, idz
z

edz
z

e
i C

z

C

z
π

π
2

2
11 =⇒= ∫∫  

 
 

2. Evaluate dz
z
z

C∫ −
+

1
1

2

2
 where the contour C is the circle .2=z  

First, put the integrand in a form so that Cauchy’s integral formula can be 
applied: 
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To apply Cauchy’s formula to the first integral, let f(z) = z  and z0 = 1: 
 

( ) idz
z

zdz
z

z
i

zf
CC

π
π

2
112

110 =
−

⇒
−

== ∫∫ . 

 
For the second integral, f(z) = 1  and z0 =  − 1: 
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3. RHB Problem 24.10 
 
 
 First show that f(z) is analytic.  Use the Cauchy-Riemann relations. 
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therefore analytic. 
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The appropriate contour C is pie-shaped with an angle θ = π/4: 
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The integral consists of three pieces: 
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The second integral vanishes as ( ) 0because →∞→ zfz  in this limit. 
 
For the third integral, let  (at constant θ).   ρρ θθ dedzez ii == and
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In the limit ∞→z , we have therefore 
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