
Chapter Ⅲ 
Elementary Functions 

 
In this chapter, we will generalize various elementary functions to corresponding functions of a 
complex variable. To be specific, we define analytic functions of a complex variable  that 
reduce to the elementary functions in calculus when 

z
0ixz += . We start by defining the 

complex exponential function and then use it to develop the others. 
 
§3.1. The Exponential Function 
 
1.Properties of exponential functions 
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                           111 iyxz +=  and 222 iyxz +=  
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If  where  and φβ iz ee = xe=β y=φ ,then  and  xz ee =||

),2,1,0(2)(Arg K±±=π+= nnyez . 
2. Example        

 
Example 1. There are values of z  such that 

1−=ze .                         (3.1.9) 
To find them, we write equation (3.1.9) as . Then, by Proposition 1.8.1, we have πiiyx eee 1=

1=xe  and ),2,1,0(2 K±±=π+π= nny . 
Thus, , and we find that  0=x
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Chapter Ⅲ

Elementary Functions


In this chapter, we will generalize various elementary functions to corresponding functions of a complex variable. To be specific, we define analytic functions of a complex variable 
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. We start by defining the complex exponential function and then use it to develop the others.


§3.1. The Exponential Function


1.Properties of exponential functions

    If we write
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2. Example       

Example 1. There are values of 
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To find them, we write equation (3.1.9) as 
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