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Complex Trigonometric Functions 
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Complex Hyperbolic Functions 
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Complex Inverse Trigonometric Functions 
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Complex Inverse Hyperbolic Functions 
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Trigonometric Relations 
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Complex Trigonometric and Hyperbolic  Function Relations 
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Cartesian Coordinate 
A complex number can be viewed as a 
point or a vector on a two dimensional 
Cartesian coordinate system, called the 
complex plane or Argand diagram. 

       
 
Polar Coordinate 
The polar coordinate system uses angle 
and vector length r of a point from the 
origin of the axe.                   
r - modulus (absolute value of z) 

  √      
θ - phase or the argument of z 
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Polar to Cartesian  

   (          ) 
 

 

Complex Derivative 
Derivative of a complex function f(z) at a 
point    
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Cauchy Riemann Equations 
A necessary condition for a function   
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To be analytic at a point   z=x+iy   is that 
the Cauchy Riemann equations are satisfied 
at that point.  
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Harmonic Function 
Function  f(x,y) is harmonic if the first 
and second partial derivatives are 
continuous in a given domain and the 
Laplace's equation is satisfied. 
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Harmonic Complex Function 
The real and the imaginary parts of a 
complex function is satisfying the Laplace 
equation  
 

 
   

   
 
   

   
                      

   

   
 
   

   
   

Cauchy Integral 
If   f(z)  is analytic in a closed domain  C 
and     is a point interior to C then: 
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Taylor Series 

If    f(z)   is infinitely differentiable at a 

point       then it can be expressed as a 
power series.  

 (  )  
  (  )

  
(    )  

   (  )

  
(    )

     

 

 (  )  ∑
 ( )(  )

  
(    )

 

 

   

 



   AmBrSoft                Complex equations summary                            v2.7 

   September 15, 2013                                                                                                                                               page-7 

 

Oscillation 
Complex number describing oscillation. 
ω –  angular velocity 
t   – time 
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Series expansion of complex functions 
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Derivatives of inverse  trigonometric and hyperbolic functions 
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Derivatives of trigonometric and hyperbolic functions 
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Software documentation 

      One source of confusion when dealing with complex numbers are the multiple solutions to several      

complex functions calculations, this software manages multiple solutions as follows: 

Function AmBrSoft – Complex Calculator 

   ( )       The software enables the use of  two presentation of 
argument angles: 
      Present of negative (regular) angles                
This is the default setup for calculations and corresponds to 
most definitions of complex calculations. 
      Present positive angles                                        
In this way all angles will appear as positive values 
counterclockwise from the real x axis. 

  ( )       (     )    is restricted to a single value (k=0)  in the range: 
                     For negative angles (default)          
                     For positive angles                               

   Has a single value 

                                   Has a single value 

                          Has 2 solutions in the range 

              Solution is single value 

   Has a single value if n is integer 

√ 
 

 

Solution has n values and the angle differs by    
  

 
  radians 

User can browse between different solutions by pressing 
The              button. 

Calculations accuracy All calculations are performed up to 16 digits. 

 

 

 

 

 

                                

 

 


