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• Discrete Time Signals
c. Classification of sequences
c2.Energy and Power Signals
-total energy of a sequence x[n]

-average power of a periodic sequence 

-average power of an aperiodic sequence
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• Discrete Time Signals
c. Classification of sequences
c3.Other types
-bounded sequence 

-absolutely summable

-square summable (finite energy)
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• Sequence รูปแบบเฉพาะ
a. unit sample sequence
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b. unit step sequence
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• Sequence รูปแบบเฉพาะ
c. Sinusoidal and Exponential sequences    
Real sinusoidal sequence

Exponential sequence
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• Sequence รูปแบบเฉพาะ
c. Sinusoidal and Exponential sequences    
Real sinusoidal sequence
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• Sequence รูปแบบเฉพาะ
c. Sinusoidal and Exponential sequences 
Exponential sequence
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• Sequence รูปแบบเฉพาะ
d. Representation of arbitrary sequence 
using unit sample sequence
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• Sampling Process
at discrete-time constant tn
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Ex2.12 Determine the discrete-time signal v[n] obtained by uniformly sampling
at a sampling rate of 200 Hz a continuous-time signal va(t) composed of a weighted
Sum of five sinusoidal signals of various frequencies, as given below:       
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• Discrete-Time Systems
a.Simple Discrete-Time Systems
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• Discrete-Time Systems
b.Complex Discrete-Time Systems
MA
AR
ARMA
Accumulator
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• Discrete-Time Systems
b.Classification of Discrete-Time Systems 
b1.Linear System 
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• Discrete-Time Systems
b.Classification of Discrete-Time Systems 
b2.Time Invariant System
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• Discrete-Time Systems
b.Classification of Discrete-Time Systems 
b3.Linear Time Invariant (LTI) System

รวมคุณสมบัติของทั้ง linear และ Time invariant
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• Discrete-Time Systems
b.Classification of Discrete-Time Systems 
b4.Causal System 
ผลตอบของแตละจุดตัวอยาง จะขึ้นกับขาเขากอนหนาหรือที่เวลานัน้
เทานัน้

causal

non-causal
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• Discrete-Time Systems
b.Classification of Discrete-Time Systems 
b5.Stable System 

ทุกๆ bounded input จะให bounded output
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• Discrete-Time Systems
b.Classification of Discrete-Time Systems 
b6.Passive and Lossless Systems 

Passive 

Lossless
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• Time-Domain Characterization of LTI system

a.Input-Output relationship

เมื่อ h[n] เปนผลตอบอิมพัลสของ LTI system
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• Time-Domain Characterization of LTI system

a.Input-Output relationship
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• Time-Domain Characterization of LTI system
a.การเชื่อมตอระบบ

Cascade

Parallel
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• Time-Domain Characterization of LTI system
a.การเชื่อมตอระบบ

Ex 2.27 Consider the discrete-time system composed of 4 discrete-time systems
with impulse responses given by 

Find the overall impulse response h[n].  
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3.1 Discrete Time Fourier Transform – DTFT

DTFT



Discrete Time Signals in Transform Domain    3



Discrete Time Signals in Transform Domain    3



Discrete Time Signals in Transform Domain    3



Discrete Time Signals in Transform Domain    3



Discrete Time Signals in Transform Domain    3

IDTFT
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Ex 3.3  Consider the DTFT
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•full-band discrete-time signal 

•bandlimited signal 

lowpass discrete-time signal 

Bandwidth BW= 

bandpass discrete-time signal

Bandwidth BW=
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Band-limited Signals
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DTFT Properties
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DTFT Properties
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DTFT Properties
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1][)1(][ <+= αα nunny nEx 3.5  Determine the DTFT of the sequence
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)( ωjeVEx 3.6  Determine the DTFT                  of the sequence v[n] given by 
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Ex 3.7  Determine the impulse response of stable LTI system
which input and output satisfy the constant-coefficient difference equation
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Ex 3.8  Compute the energy of the sequence hLP[n] of Ex 3.3  
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3.2 Discrete Fourier Transform – DFT
(Introduction)
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