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Functions of a Complex Variable 
Complex Integrals 2 

Contour integrals 
Exercise 1 
1. Evaluate the contour integral 

� 𝑧𝑧̅ 𝑑𝑑𝑧𝑧
𝒞𝒞

 

where, 𝒞𝒞 is the lines 𝐴𝐴 → 𝐵𝐵 → 𝐶𝐶 → 𝐴𝐴 ∕ 𝐴𝐴 = 0 ; 𝐵𝐵 = 1 ; 𝐶𝐶 = 𝑖𝑖. 

2. Evaluate the contour integral ∫ 𝑧𝑧2−1
𝑧𝑧
𝑑𝑑𝑧𝑧𝒞𝒞  where, the contour 𝒞𝒞 is: 

a. the semicircle 𝑧𝑧 = 2𝑒𝑒𝑖𝑖𝑖𝑖 with 0 ≤ 𝜃𝜃 ≤ 𝜋𝜋; 
b. the semicircle 𝑧𝑧 = 2𝑒𝑒𝑖𝑖𝑖𝑖 with 𝜋𝜋 ≤ 𝜃𝜃 ≤ 2𝜋𝜋; 
c. the circle 𝑧𝑧 = 2𝑒𝑒𝑖𝑖𝑖𝑖 with 0 ≤ 𝜃𝜃 ≤ 2𝜋𝜋. 

Cauchy Integral Theorem & Cauchy Integral Formula 
Exercise 2 
1. Evaluate 

�
2𝑑𝑑𝑧𝑧
𝑧𝑧2 − 1𝒞𝒞

 

where, 𝒞𝒞 is the positively oriented circle of radius 1
2
, center 1. 

2. Evaluate 

� 𝑒𝑒𝑧𝑧 ⊹
1
𝑧𝑧
𝑑𝑑𝑧𝑧

𝒞𝒞
= 0 

where, C is the lower half of the circle with radius 1, center 0, negatively 
oriented. 
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