
SignalAnalysis & Communication [CE355
Chr
.
5 .1 :DiscreteTimeFousiesYoans from(DTFT)

Lecture 24
02-11-2023



Ch
.
S .1: DISCRETETime FOURERTRANSFORM (DTFT)

Example 2

mst2 : W i
xqnA
I

⑧ ① de

&-...- N N

Xei=*ngesun
N

- E -sin
n= -N

·
wh Nment/ses I · swi ↳In

n= 0

C jwN 1 - N+
-= (1 - es2

e

J .e -

1-

jwx -jw(N+1)
= e - e

1 - 2- jw
I jw(N+Ha) -jw(N+1a))-exkle-e

esle(eit-ejw)



- jewInt) jw(n))
ei(einkey)

-
Sin(W(N+12)) --

sin(w/2)
-

sin ! w(5(2)) with N=2
-

sin(w/2)

-

sin / ( (E
xw

sineth

sinqualiti
/

A-... ↑
Sinc W -=

!2
2π

N

at 'wi=i, (Ptal out)

- Egn= sine function
,
the difference is it's

periodicity of ai.
Xe

ASe

!
-

y
->A- I NI/ re*--

W z In-i - anys 25 I
L I
--

Periodic with
Period'an'



Example 3

Yes, = 3 IWIX

W<IW1
I

periodic with periodan
Xe

A

- 2A

I I
a T-10 i

xn= it IX,engendw
=
- sondw
2π

-(

- (n)= Sine(s)
compare it with

Ste SinceHe i

xqn]A
M ->T ⑧

O

· k

④......
-⑧ & & & * & ---"
Hill ·

h
-111I
!... 1

.

I/III
· --------

.....
-Mic /

Examples &3 = Pulse* Sine Function



Example 4
a

ans 82n]En 8 useree
I 1

.

b) xqn) = 8(n-k]
Yeing=s-xesun
=jwk 81n-1]n=-0

=e-jok

Examples
Yes

* One delta function
2π (count in one period)
****

· 8 I ⑧ e e

⑧ ⑱ ⑧ ⑧-

45. w-4 -25

Yes= anscw-ant)



kn - Exces, esordw
are deltafh

=IFans endw in one period

= 12 Fa

Example = Impulse ConstantDC .

Ch
.
S :2 : DTFT FOR PERIODIC SIGNALS

&

As in the 2T case
,
DT Periodic signals can be incorporatedwithin the framework of the DTET by intexporting

the transform Sof a periodic sig, as weighted Ca
impulse in foeg-domain .

- Recall
,
in 25 :

2AFresnoty=
-

Scw-wo) 100 Shift .

- In DT
,
however

,
the transform must be periodic in 'w'

with period 2A :
- This suggest that I seswors should have impulses
at Wos W

.
2n

,
W
.
14 & soon .

- Therefore
,

I seng-Xes-Easw-want)
e
Periodic
with period
2



Xen)
A

* onedeltafunction
shifted byw!

A A in are period .

90 & · a 0Bantwold wo
ancential to

IConversely
sing- Xendw
- Man8ww-wolendw

= 2
wor .

- Now consides a periodic sig. Kany with period 'N' with
&

Is depresentation:

Rans = Es aekwon
- It's IT is given as

YesEns* En scw-kw.-ant)
Wo=2N/N

= I am E*Sw-kw
.
-Nwol)

X=<N)

= G+1
*S(w - N)w!)
-1=-Nk= 0
I

-

Iof
periodic within ↑



-

4Either sumpeoiod byperiod
.d

⑧ OR--

· altogether= anS(WikW
.
)- sum

k=-Ae

same as that of LTIT east , I↑700 example *byous OR IKTN
O A

follow I all integers
&student wemay simplify⑳ byusing aL

O

&

O · D
9

4

·

single intees
⑧ ⑱ I

& O O O-...-
i

**
*
1
A At

A

1Gestwel-* .......I ⑫

2n tw
.

Example

x(n = E. 8(n-kN] DT Periodic

en]A
I Wo=2π

& & & & I

I
& & ⑧ o 0

⑯oi2N



ax* Internes
= I Singe

Kee

=I WH

ImpulsesXeiw, - Escw-kwol scaled by
·e

25 G2A

XeY A I

ani
A A A A A A

- o o o

& i· o

" wo W

↳PIET FENCE MIRACLE

① Impulse train intime-domain is Impulse train in fo:domain ·


