
  
  

 Some (Pre-) Complex Analysis Some (Pre-) Complex Analysis



First of all, we know thatFirst of all, we know that  
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Herr we consider Herr we consider  as time. Recall from Physics, velocity  as time. Recall from Physics, velocity  is the vector—now is the vector—now  tt VV tt(( ))
thought of as a complex number—whose length and direction are given by thethought of as a complex number—whose length and direction are given by the  
instantaneous speed, and the instantaneous direction of motion (tangent to theinstantaneous speed, and the instantaneous direction of motion (tangent to the  
trajectory), of the moving particle. The figure shows the movement M of thetrajectory), of the moving particle. The figure shows the movement M of the  
particle between time particle between time  and  and ,and this should make it clear that,and this should make it clear that  tt tt++ 𝛿𝛿
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Thus, given a complex function Z(t) of a real variable Thus, given a complex function Z(t) of a real variable ,we can always visualize,we can always visualizett

Z as the position of a moving particle,and Z as the position of a moving particle,and  its velocity. its velocity.
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Now Now , so we have velocity= , so we have velocity=  =  =  =position, rotated through a right angle. =position, rotated through a right angle.ZZ tt == ee(( )) itit
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Since the initial position of the particle is Since the initial position of the particle is ,its initial velocity is ,its initial velocity is , and, and  ZZ 00 == ee == 11(( )) 00 ii

so it is moving vertically upwards. A split second later the particle will have movedso it is moving vertically upwards. A split second later the particle will have moved  
very slightly in this direction, and its new velocity will be at right angles to its newvery slightly in this direction, and its new velocity will be at right angles to its new  
position vector. Continuing to construct the motion in this way, it is clear that theposition vector. Continuing to construct the motion in this way, it is clear that the  
particle will travel round the unit circle.particle will travel round the unit circle.
  

  
And here it is!And here it is!
  
  





  
And what I want to say is, similar to Cote's result , I got another result.And what I want to say is, similar to Cote's result , I got another result.
  

TheoremTheorem 11   
Polynomial Polynomial  has a factor  has a factor  only when  only when xx ++ xx ++ 112n2n nn
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FigureFigure  11::  and  and   nn == 44,,nn == 77 nn == 99

This is also through the analysis of the angle of the roots in the complex plane.This is also through the analysis of the angle of the roots in the complex plane.


