
 
 

Problem 2) a) 𝑓𝑓1(𝑍𝑍) = ln𝑍𝑍 = ln|𝑍𝑍| + i𝜑𝜑. We assume the branch-cut is on the negative 𝑥𝑥-axis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) 𝑓𝑓2(𝑍𝑍) = 1 (𝑍𝑍 − 1)⁄ . 
 
 
 
 
 
 
 
 
 
 
 
 
 
c) 𝑓𝑓3(𝑍𝑍) = 1 √𝑍𝑍 − i⁄ . We assume the branch-cut is below the point 𝑍𝑍 = i on the 𝑦𝑦-axis. 
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𝑣𝑣 
𝑍𝑍 = 𝑥𝑥 + i𝑦𝑦 𝑊𝑊 = 𝑢𝑢 + i𝑣𝑣 

𝑊𝑊 = 𝑓𝑓1(𝑍𝑍) 
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𝑟𝑟0 = |𝑍𝑍| 

𝑊𝑊 = 𝑓𝑓1(𝑍𝑍) 
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𝑢𝑢0 = ln 𝑟𝑟0  
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𝑣𝑣 
𝑍𝑍 = 𝑥𝑥 + i𝑦𝑦 𝑊𝑊 = 𝑢𝑢 + i𝑣𝑣 𝑊𝑊 = 𝑓𝑓2(𝑍𝑍) 

𝜑𝜑0 
 

𝑟𝑟0 = |𝑍𝑍 − 1| 
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𝑣𝑣 
𝑍𝑍 = 𝑥𝑥 + i𝑦𝑦 𝑊𝑊 = 𝑢𝑢 + i𝑣𝑣 

𝑊𝑊 = 𝑓𝑓3(𝑍𝑍) 
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𝑟𝑟0 = |𝑍𝑍 − i| 
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Branch-cut (−𝜋𝜋/2 ≤ 𝜑𝜑 < 3𝜋𝜋/2) 


