
Complex Numbers 
 

ja j b r e rθ θ+ = = ∠  
 

where 1j = − ,  cosa r θ= ,  sinb r θ= ,  2 2r a b= +  

and 
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1 1 0= ∠ ° ,  ,  1 90j = ∠ ° 21 1 180 1 180j− = = ∠ ° = ∠− ° ,  1 90j− = ∠− °  

 
 
Complex Arithmetic 
 

( )( ) ( )( ) ( )j ja j b c j d Ae B e ABθ φ θ φ+ + = = ∠ +  
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( ) ( ) ( ) ( )j jAe Be a j b c j d a c j b dθ φ+ = + + + = + + +  

 
( )( ) ( ) ( )a j b c j d ac bd j a d bc+ + = − + +  

 
( )*a j b a j b+ = − ,  ( )*j jAe Aeθ θ−= ,  ( )*A Aθ θ∠ = ∠−  

 
( ) ( )* 2a j b a j b a+ + + = , ( ) ( )* 2a j b a j b j b+ − + = ,  ( )( ) 2*j jAe Ae Aθ θ =  
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