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(Description)

This course is to teach the basic representation of discrete-time signals and systems and
theory of frequency analysis of discrete-time signals and linear shift invariant (LSI) system. Also,
it is to teach the basic processing techniques of discrete-time signals and LSI system. The
students will learn basic skills of Matlab-based discrete-time signals description and system
designs. We will prepare the students with the ability to present digital signals; to present and
describe the linear shift-invariant system; to perform linear convolution; to analyze the
spectrum change of analog signal when passing a digital system; to get the Z transform, Fourier
series, discrete time Fourier Transform, discrete Fourier transform and their relationships; to




use Z transform, discrete Fourier transform to analyze the discrete-time signals; to do fast

discrete Fourier transform of a time series and their linear convolution; to realize the digital

systems with different structures; to analyze the system properties according to the zeros and
poles of the system; to design a digital FIR/IIR filter; to use MATLAB to present digital signals,
perform basic operations of digital signals and design digital systems, FIR and IIR filters.
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Properties
T4: Difference
Equations

Chapter 2: Signal
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T1: Analog-to-
Digital conversion,
Digital-to-Analog
conversion

T2: Quantization
T3: Signal
reconstruction
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processing of
analog signals
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Chapter 3: Z-Trans
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T1: Introduction
T2: Definition of Z-
Transform

T3: S-plane vs Z-
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T1: Properties of
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T2: Inverse Z-
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T1:
Representations
of signal and
systems in
frequency domain
T2: Fourier
analysis of signals
T3: Fourier series
T4: Fourier
transform
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T1: Decimation -
in-Frequency
method

T2: Decimation -
in-Time method
T3: FFT algorithm
T4: Example of
radix-2 FFT
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Filter Design
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Filter Design
T1: Higher order
IIR filter design

using cascade
method

T2: IIR
Applications

T3: In class
exercises
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