COMPLEX NUMBER PROBLEM.EXCELLENCE LEVEL or SCHOL!
S = 1 + 2i + 3i2 + 4i3 +……ni(n – 1)

Consider S – iS and prove  S =  i   {   (1 – ni(n – 1)) – (n + 1)in  }
                                                   2

Proof.

S = 1 + 2i + 3i2 + 4i3 +……ni(n – 1)

iS =       i  + 2i2  + 3i3                            + nin
so S – iS = 1 + i  + i2 + i3 +…. + in – 1      –     nin
                                                                                              


 S(1 – i) =  1(1 –  in)                               –     nin
                       (1 – i)

    S         =   (1 –  in)    –     nin
                     (1 – i)2          (1 – i)


               =   (1 –  in)         –       nin      (1 + i)     
                       –2i                      (1 – i)(1 + i)
               = (in – 1 )      –     nin (1 + i)     

                       2i                       2

              = ½ {     (in – 1)i   –  nin – nin+1  }
                                  i2
              =  ½  (    i  –  in+1    –  nin – nin+1  }
              =  i   {  1 – in  – nin – 1 – nin }
                  2
              = i   {  1– nin – 1 – (n+1)in }
                  2

Using sum of geom. Series = a(1 – rn)


                 (1 – r)





Dividing both sides by (1 – i)





(1 – i)2 


= –2i                              





Making denominator real by mult by (1 + i)


                          (1 + i)





Use a – b 


         – 2 


=  b – a 


       2





factorise





Again making denominator real by mult by    i


                            i





(in – 1)i = in+1 – i   





factorise


an  i  from each term








