
· Adiscrete time signal v/h] is periodic with period N
if

x[n] =x(n + N7

< N ↓

< >
N

· The fundamental period is the smallest positive integer N

for which the above equation holds and

wo=-> fundamental frequency

· set of all discrete-time complex exponential signals that are periodic with
period N.

Ok(n) =eikwon =esk (*)n, k =0, 11,12, ...

· Discrete-time complexexponentials which differ in frequency by a multiple of 3 are

identical

↓(n] =0k+oN[n]



· Representation of more general periodic sequences in terms of linear

combination of the sequence [n]

n(n) =< 0p%(n] =5,apewor
jk(2)n

=4a,,e
↓

vavies over a range of N successive integers
N-1

jk(z)n
=Eake

Foupier k=0

Discrete-time I

series.

⑦ frequency
N-1 sk (*)- Fourier series Representation

ofa Periodic

x =
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↓
Cas <aze

eriod
periodic ↓signal

-ouvier coefficient
->ak =necusiswor

· Discrete-Time Fourier series pair!
N-1 jkwon N-1 synthesis

x(n)= akl =Ea,ek(2+)u equation.
k=0 k=0

ax =a [n]e-Skwon was elite
an Analysis

>/
equations

complex number k=0
->gives spectral representation.

True for all k 3



· ap repeats as the signal is periodic.

ak+N
=ak

Froof) aceN
= eGr] Is

(k+N)m

-skEn.,jzn.
=Nisre

/

-sken,ath
= ↓ yv(n]e

n=0

But. e-jetin = COS(-2+2) +jsiu (2+n);
n=0, . . . , [N-]

--
o

A

=1

-jk()n

so, OKAN =N-acasa
=ak

ak is periodic in N

· AnyN consecutive samples contain complete information.

· Usually select R =0 to N--> frequencies 0 to 24 or 0 to f
↓sampling freq.



Example

Consider thesignal plus sinus. What are the braview

coefficients.

· zr] is periodic only if

x(n] =sin
wo=

· expanding the signal as sum of two complexexponentials.

jens
x[n] = 2 sinx = -In-sm

2j

-% eslen-t is(*)n

The fouvier co-efficients are.

a= a=



Example

x(n] = 1 +sin()n + 3cos((x
+cos(n +TY)

find avalues.

· expand as suit of two exponentials.

n(u)=1 +5(e(
(n et(z8(a) +1(ei(*(n +ex(z)i)

+Y(( +T) +
et( +y2]

-j()n

=1 +(3 +5) ej(*(n+(3(
+E)e

+el*(nit + yjj2l*)n.
t

⑥

- 1

-

j sinx = -In-sm
COSK= (2x+e

- in)

a0
=1

a =3 +5 =z +

=z - j

a
+ 1
=z -j =z - E =z +tj

az = ja -z
= - tj


