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Assignment 3

Group 5: Apurv & Sanjay

Question

9. Prove that the n'* root of unity form a GP. Also show that the sum of these n roots

is zero and their product is —1"1

Solution

Let

S —1 = 6z‘(O—i—27rm)7 me7Z

Taking n'" root on both sides,

So the n roots are

i2m
21 = en



127
n

This may easily be identified as a GP with common ratio e™» . Now sum of the n roots

are given by

el i2r \ 1 ior \ 2 i2r\ n—1
sz = 1+(eT> —i—(eT) +...—i—<eT>
k=0

1—emn

o
1_
_ =T ED
1—en

The product of the n roots is given by

n—1

0 i2r iz \ 2 izr\ N1
sz:exenxen X...X en
k=0

2 2 2
= e:vp(0+2—7r+z—7r2+...+l—ﬂ(n—1))
n n n
2
= exp (%[0+1+2+...+(n—1)]) (0.0.1)

We observe that what we have in the argument is an A.P. So from the equation of the

sum of n terms of an A.P the argument get reduced as

S o= eap (%”m - 1)%) —explin(n—1)) = eap(in)""

—1nt Q.E.D
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