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Hard summation using complex numbers: 
(a) If n is a positive integer, show that  

x2n – 2anxn cos n + a2n = 
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(b) By taking x = a = 1 and suitable values of , show that 
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(c) Deduce that 
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(a) Proved previously. 

(b) x = a = 1,  = 2, 2 – 2 cos 2n = 

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4 sin2 n =

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x = a = 1,  = 2 + , 2 – 2 cos (2n + n) =

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(c) Using (a),ln[x2n–2anxncosn+a2n]=ln

















 


1

0

22 2
cos2

n

k

a
n

k
axx =



















 

1

0

22 2
cos2ln

n

k

a
n

k
axx

  

Differentiate both sides w.r.t. x. 
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Consider the equation: 
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x =




1

1
i , k = 0, 1, 2, ..., n – 1 

x =


























2

1
 

2

1

2

1

2

1
 

2

1

2

1

i , k = 0, 1, 2, ..., n – 1 

x =







 










 






n

k
i

n

k

i

2
sin2

2
cos2

, k = 0, 1, 2, ..., n – 1 

x = cot 





 




n

k

2
, k = 0, 1, 2, ..., n – 1 
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Using the relation between the sum and product of roots, 
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