
Complex Analysis      Differential Equations  X. Du 

 

 Basic complex stuff: 

o biaz      Conjugate: biaz   

o Polar form: )sin(cos  irz   Convert Cartesian to polar form 
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o Denote  cisi  sincos  

o Euler’s formula:  sincos iei   Proof using power series 

 Multiplying and dividing complex numbers 

o Polar form 

o 
111 cisrz    

222 cisrz   

o )( 212121   cisrrzz  

o Proof A: 

 )()( 212121  ciscisrrzz   

 
111 sincos  icis    

222 sincos  icis   

 )sin)(cossin(cos 221121  iiciscis   

 )cossincos(sinsinsincoscos 1221212121   iciscis  

 )sin()cos( 212121   iciscis  

 )( 2121   cisciscis  

 )( 212121   cisrrzz  

o Proof B (trivial): 

 )( 2121

)(

212121
2121 




cisrrerrererzz
iii  

o Similarly: )( 21
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 Proof using the same ideas 

o Cartesian form: foil the equation 

 De Moivre’s Theorem 

o   )(  ncisrrcis nn
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o Proof: mathematical induction using the relation )( 212121   cisrrzz  
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o Compare to: 
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