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DISCRETE TIME FOURIER TRANSTFORM
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DISCRETE TIME FOURIER TRANSFORM

LITTITITIONS

* Discrete time signals are analyzed with the help of periodic Signals.
 DTFS - Periodic Signals
 DTFT - Periodic & Non Periodic Signals

* Discrete Time Fourier Transform describes the spectrum of discrete

time signals.

 DTFT of discrete time signal x(n) Is given as

X (w)=Y% x(n)er™
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DTFT IMPULSE FUNCTION o

LISTITUTIONS

om)=1forn=0
=0forn#0

x[n]
o[n]

Extend of the frequency band
in discrete frequency domain
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LINEAR CONVOLUTION

LLTTITITIOS

* The behavior of the LTI system iIs completely characterized by

the unit sample response h(n)

o0

ym) = > x(k) h(n - k)

k=—x

* It Is the linear convolution of x(n) and h(n) gives y(n)

X(n) LTI DT y(n)
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CONVOLUTION SUM
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CONVOLUTION SUM

X () . { L0 0 2,0, lj h (m)= 5’[! |2 ;j
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PROPERTIES OF LINEAR CONVOLUTION

LLTTITITIOS

e It can be classified into
1. Commutative Property
2. Associative Property

3. Distributive Property

Commutative :
y(n) =x(n) * h(n) = h(n) * x(n)
x(N) h(n) y(n)
h(n) X () y(n)
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ASSOCIATIVE PROPERTY 5

LISTITUTIONS

[x(n) * hy(M)] * hy (n) = x (n) * [hy(n) * hy(n)]

X[n] ———= hy[n] —>‘h_:[ﬂ] i—» y[n]
o) — bl |—e{uil|—> 7

X[n] ———= h,[n] % h,[n] —— y|[n]
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DISTRIBUTIVE PROPERTY 5

LISTITUTIONS

x(n) * hy(n) +x(n) * h, (n) =x(n) * [h,(n) + h,(n)]

—»l h, [n]

Xx|n]

yln]

X[n] ——=={ h,[n] + h;[n] y[n]
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DIFFERENCE EQUATION

LLTTITITION S

» Difference Equation: It is an efficient way to implement discrete time

systems

* The convolution of Input sequence Xx(n) and unit sample response h(n)

gives the output y(n)

ym) = ) x(k) h(n— k)

k=—x

* Two types of systems depending upon the length of unit sample response
h(k)
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RECURSIVE DIFFERENCE EQUATION

y(n) =y(n-1) x(n-1) + 0.5 x(n)

S @( 7 e
y(n-1) X(n-1)
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Z TRANSFORM

LITTITITIONS

» Z transform Is used for the analysis of discrete time signals.
* [tiIs more broad compared to Discrete Time Fourier Transform
 [tis very much useful in discrete time signals as well as system analysis

* X(n) and X(Z) is called Z transform pair

X(n) <> X(@) 1
S W— o m“

_
-] s/ 2
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LTI DT SYSTEM

LLTTITITIONS
« System Transfer Function: Ratio of the output to the input.

Y(Z)
X (Z)

H(Z) =
* Freqguency Response:

H(w) — Y(w)

X(w)
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Z TRANSFORM - UNIT CIRCLE ROC

unit circle
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LTI DISCRETE TIME SYSTEM

LITTITITIONS

» Solving Difference Equation using Z transform

Shifting Property of Unilateral Z Transform:

y (1) & 21 Y(Z) + Z y(-1)
y(12) & Z2Y(Z)+ 27 y(-1) + L y(2)

y(0-3) @ Z2Y(2) + L7 y(-1) + 27 y(-2) + Z y(-3)
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Z TRANSFORM e

INSTITOViIPNG;
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APPLICATIONS OF Z TRANSKFORM

LLTTITITIOS

 [tis used to analysis of discrete time systems.

 [tis used for the digital signals

[t can be used to solve difference equations with constant coefficients
* To characterize the transfer function of discrete time LTI systems

* To design digital filter
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1

2

ASSESSMENT

. What is meant by DTFT?

. What is meant by linear convolution?

. y(n) =x(n) * h(n) = h(n) * x(n) is defined as ------------- property

4. Define Z transform.

5

0

. ROC of Z Transform can be used to determine ------------ of the system.

. The system transfer function of LTI DT system IS ----------------
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