
 

 

 

 

 

 

 

 

1. The Exponential Function 

DefinitionDefinitionDefinitionDefinition    

The exponential function of complex analysis is thus defined for all z by means of the 

equation 

( )cos sinz x
e e y i y= + ,    (22) 

where z x iy= + .  

When z is the pure imaginary number iθ , we have cos sini
e i

θ θ θ= + . This is called Euler’s 

formula. For every z x iy= + , it is enables us to express z
e in the more compact form z x iy

e e e= . 

Properties:Properties:Properties:Properties:    

For every 
1 2, ,z z z ∈� , 
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c. z zd
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d. z xe e=  

2. The Trigonometric Function 

Definition:Definition:Definition:Definition:    

z∀ ∈� , cos
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PropertiesPropertiesPropertiesProperties:::: 

a. ( )cos cosz z− =  

b. ( )sin sinz z− = −  

c. sin cos
d

z z
dz

=  

d. cos sin
d

z z
dz

= −  
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e. ( )1 2 1 2 1 2sin sin cos cos sinz z z z z z+ = +  

f. ( )1 2 1 2 1 2cos cos cos sin sinz z z z z z+ = −  

g. 2 2sin cos 1z z+ =  

h. sin 2 2sin cosz z z=  

i. 2 2cos 2 cos sinz z z= −  

j. sin sin cosh cos sinhz x y i x y= + , z x iy∀ = +  

k. cos cos cosh sin sinhz x y i x y= − , z x iy∀ = +  

l. sin 0z z nπ= ⇔ = , 0, 1, 2,n = ± ± …  

m. cos 0
2

z z n
π

π= ⇔ = + , 0, 1, 2,n = ± ± …  

n. 
sin

tan
cos

z
z

z
=  

Exercises 

1. Show that 

a. ( )2 3 2i
e e

π±
= −    b. ( )

2

4 1
2

i
e

e i

π+ 
 
  = +  

2. Show that 1 2 1 2z z z z
e e e

+
=  

3. Find all solution of  

a. 1z
e =    b. z

e i=   c. 1z
e i= +  

4. Let n be a positive integer. Show that  

a. ( )
n

z nze e=    b. 

( )

1 nz

n
z

e
e

−
=  

5. Show that sin sinz z=  

6. If cos 2z = , determine the value of cos 2z . 

7. Find all complex numbers z such that sin 2z = . 

8. Express the following quantities in u iv+ form 

a. ( )cos 1 i+  



b. 
4

sin
4

iπ + 
 
 

 

9. Find the derivatives of the following 

a. ( )sin 1 z  

tanz z  


