
When solving for roots of higher degree polynomials in complex numbers, it is essential to convert 
θi
e into its equivalent form 

)2( θπ +ki
e  so that all roots can be discovered as the value of the integer k

changes. 

So how is ?)2( θθπ iki
ee =+

 

I will provide the mathematical proof below, which is actually rather simple: 
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                ikk +−= θπθπ sin)2sin(cos)2cos( [ ]θπθπ sin)2cos(cos)2sin( kk + )1(−−−−−−−  

 For all ,Ζ∈k   ( ) 12cos =πk    and  0)2sin( =πk ; 

 Hence (1) reduces to  
θθθ i
ei =+ sincos  (shown) 

 (Note: the trigonometric expansions BABABA sinsincoscos)cos( −=+  and 

  BABABA sincoscossin)sin( +=+  were employed in the above workings. )  

    

 


