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Course name: Signal & Linear System
Teaching medium: English

A. COURSE DESCRIPTION

2 credit, 28Class Hours + 8 Experimental Hours, the 4th Semester.
Signal & Linear System is to introduce fundamental principles of signals and system analysis. The course will cover various basic tools of signal and system analysis such as signal classification, LTI systems, Properties of LTI Systems, Frequency Response, Laplace Transform, Z-Transform, Fourier Transform, Fourier Series, Discrete Time Fourier Transform (DTFT) etc. Various concepts such as convolution, impulse/ frequency response, causality, stability of systems will be especially emphasized. Through the study, students can use the knowledge learned in this course to descript and perform an analysis on a linear system. 
B. METHOD OF INSTRUCTION

The contents are presented with courseware. In the lecture, some principles can be clarified through animated demos, the key points can be illustrated by various teaching methods such as comparative method and case teaching method, and partial difficulty points can be better explained through experimental teaching.
 COURSE OBJECTIVES 
Objective 1:  Understand continuous time and discrete time signals and their properties
Objective 2:  Be acquainted with theoretical principles of continuous and discrete time linear systems analysis, so as to be able to apply them to engineering systems 

Objective 3:  Comprehend key concepts such as Laplace Transform, Z-transform and Fourier Transform.

Objective 4: Learn to experiments and use software tools for the analysis of signals and systems. In particular the MATLAB package. 
Objective 5:  Develop a recognition and appreciation for the range of applications of the techniques being learned, and the need to engage in lifelong learning 

C.  COURSE TOPICS/UNITS AND DATES

1. Lecture Session

Chapter 1: Signals and Systems
Size of a signal

Some useful signal models

Classification

Chapter 2: Time-Domain Analysis of Continuous-Time Systems
Zero-input response

Unit-pulse response

Zero-state response

Chapter 3: Time-Domain Analysis of Discrete-Time Systems 
Size of a discrete-time signal

Decimation and interpolation

Some useful discrete-time signal models

Chapter 4: Continuous-Time System Analysis Using the Laplace Transform
The Laplace transform
Some Properties of Laplace transform

Solutions of differential and integro-differential equations

Chapter 5: Discrete-Time System Analysis Using the z-Transform
z-transform

some properties of z-transform

z-transform solution of linear difference equation

frequency response of discrete-time systems

Chapter 6: Continuous-Time Signal Analysis-The Fourier Series
Periodic signal representation by trigonometric Fourier series

Existence and convergence of the Fourier series

Chapter 7: Continuous-Time Signal Analysis-The Fourier Transform
Aperiodic signal representation by trigonometric Fourier series

Transforms of some useful functions

Some Properties of Fourier transform

Signal transmission through LTIC system
Chapter 8: Sampling-The Bridge From Continuous to Discrete

The sampling theory

Chapter 9: Fourier Analysis of Discrete-Time Signals
Discrete-time Fourier Series(DTFS)
2. Experimental Session
Lab 1: Working with functions
Lab 2: Continuous-time filters

Lab 3: Discrete-time IIR Filters

Lab 4:  Fourier transform topics

 3. Teaching Hours Distribution

	Contents
	Lectures
	Experimental Hours

	Chapter 1: Signals and Systems
	4
	2

	Chapter 2: Time-Domain Analysis of Continuous-Time Systems
	4
	

	Chapter 3: Time-Domain Analysis of Discrete-Time Systems 
	4
	

	Chapter 4: Continuous-Time System Analysis Using the Laplace Transform
	4
	2

	Chapter 5: Discrete-Time System Analysis Using the z-Transform
	2
	2

	Chapter 6: Continuous-Time Signal Analysis-The Fourier Series
	4
	

	Chapter 7: Continuous-Time Signal Analysis-The Fourier Transform
	2
	2

	Chapter 8: Sampling-The Bridge From Continuous to Discrete
	2
	

	Chapter 9: Fourier Analysis of Discrete-Time Signals
	2
	

	Total
	24
	8


E. TEXTBOOK(S) AND REQUIRED TOOLS OR SUPPLIES
Textbook (required):  Linear systems and signals(3rd edition), B.P. Lathi and R.A. Green. Oxford University Press, 2018.
Supplies and/or tools: None
F. GRADING PLAN

	Assessments
	Requirements
	Weightings

	Daily performance
	Attend the classes and complete homework on time 
	20%

	Experimental performance
	Complete the experiments and submit reports on time 
	20%

	Examination
	Open-book
	60%


G. COURSE COMPONENT SPECIFICS

None


