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Ex 3.9  Determine the DFT of the sequence  

Discrete Time Signals in Transform Domain    3



 =

=
otherwise
n

nx
,0

0,1
][



Ex 3.10.  Consider the length-12 sequence, defined for 0<=n<=11,  
{x[n]} = {3  -1  2  4  -3  -2  0  1  -4  6  2  5} 

with a 12-point DFT given by X[k], 0<=k<=11. Evaluate the following functions:
a) X[0]
b) X[6]

c)  
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Matrix Relations
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Matrix Relations
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Ex 3.11. General representation of 4-point DFT G[k] of the length-4 sequence g[n] 

is given by

Or by Matrix Relations approach  

4/64/44/2 ]3[]2[]1[]0[][ kjkjkj egegeggkG πππ −−− +++=
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3.3 Z-Transform

-Generalization of DTFT
-DTFT ของบาง sequence หาไมได แต Z-transform หาได
-เปนอปุกรณสาํคญัในการวเิคราะหและออกแบบ digital filter 



Discrete Time Signals in Transform Domain    3

Ex 3.12 Right-Sided Exponential Sequence ][][ nuanx n=
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Ex 3.13 Left-Sided Exponential Sequence ]1[][ −−−= nuanx n
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Ex 3.14 Sum of Two Exponential Sequences ][
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Ex 3.14 Sum of Two Exponential Sequences ][
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Ex 3.15 Two-sided Exponential Sequence ]1[
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Ex 3.16 Finite-Length Sequence


 −≤≤

=
otherwise

Nna
nx

n

0
10

][



Discrete Time Signals in Transform Domain    3

Z-transform
Properties
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Stability and Causality and The ROC

1. Stability (ROC includes Unit Circle)         
2. Causal (h[n]เปน Right-handed Side)      

(นอกวงกลม property5)
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Inverse 
Z-Transform



Discrete Time Signals in Transform Domain    3

Inverse 
Z-Transform
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Ex 3.17 Inverse by Partial Fraction
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Ex 3.18 Inverse by Partial Fraction 1,
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Ex 3.19 Finite-Length Sequence )1)(1)(
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Ex 3.20 Power Series Expansion by Long Division az
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Ideal Lowpass

Ideal Highpass

{

{



Transform Analysis of  LTI systems 4

Ideal Delay

Ideal Lowpass
with Linear Phase

Ideal Delay {
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Example 5.1 Effects of Attenuation and Group Delay
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Example 5.1 (Con’t)

Input

Output
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General Form
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, find the Difference Equation
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Restatement

Stability : ROC includes Unit Circuit 

Causality : ROC must be outside the outermost pole

ROC

1 Re

Im
ROC

1 Re

Im

Stability and Causality
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(from transfer function) 
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Definition

System function

Inverse System function

Basic condition
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ROC |z| > 0.9

Find Hi(z) and its impulse response
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Find transfer function and its impulse response 



Transform Analysis of  LTI systems 4



Transform Analysis of  LTI systems 4

Transfer function

Magnitude

Log Magnitude

Group Delay
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Frequency Response For a Single Zero or Pole )1( 1−− zre jθ
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