
EXERCISE 8.1: Orthogonality Property of Periodic Discrete-Time Complex Exponentials
Use the formula

N−1∑
k=0

αk =
1 − αN

1 − α
(8.8)

to show that

d[n − m] =
1
N

N−1∑
k=0

e j (2π/N )nke j (2π/N )(−m)k (definition)

=
1
N

N−1∑
k=0

e j (2π/N )(n−m)k (alternate form)

=
1
N

(
1 − e j (2π)(n−m)

1 − e j (2π/N )(n−m)

)
(use (8.8))

d[n − m] =



1 n − m = r N
0 otherwise

(8.9)

where r is any positive or negative integer including r = 0.
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