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Opti 503A Midterm Solutions Spring 2014 
 
Problem 5)  

 𝑧1
𝑧2 = [exp(ln 𝑧1)]𝑧2 

 = exp(𝑧2 ln 𝑧1) 

 = exp�𝑧2 ln�|𝑧1|𝑒𝑖𝜑1�� 

 = exp�𝑧2 ln�|𝑧1|𝑒𝑖(𝜑1+2𝑛𝜋)�� 

 = exp{𝑧2[ln|𝑧1| + 𝑖(𝜑1 + 2𝑛𝜋)]} 

 = exp (𝑧2ln|𝑧1|) × exp(𝑖𝑧2𝜑1) × exp(𝑖2𝑛𝜋𝑧2) 

In general, there exist an infinite number of values for 𝑧1
𝑧2, each corresponding to a different 

value of the integer n. However, if 𝑧2 happens to be an integer, the last exponential factor, 
exp(𝑖2𝑛𝜋𝑧2), will be equal to 1.0 for all values of n, in which case 𝑧1

𝑧2 will be uniquely 
specified. If 𝑧2 happens to be an irreducible rational 𝑚1/𝑚2, there will be 𝑚2 distinct values of 
𝑧1
𝑧2, corresponding to 𝑛 = 0, 1, 2, … , (𝑚2 − 1). 

Defining a function 𝑓(𝑧) = 𝑧𝑧2 for a non-integer 𝑧2 requires the identification of a branch-
cut, so that the function has a unique value for each 𝑧. Similar considerations apply to the 
function 𝑔(𝑧) = 𝑧𝑧. 
 

n an arbitrary integer 


