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Faculty of Engineering Sciences (FES)

	ES332 Signals and Systems (3 Credit Hours) – Fall 2022

	Pre-Requisite: ES214 Circuit Analysis II
Instructors: Dr. Naveed R. Butt
 Office # G-6 FES, GIK Institute, Email: naveed.butt@giki.edu.pk  
Office Hours:  1300 – 1500 Hrs.


	Course Introduction

	The aim of this course is to introduce the students to basic types of signals and systems encountered in engineering and to various important properties of these systems. The focus will be on methods for characterizing and analyzing continuous-time and discrete-time signals and systems. Students are also exposed to some mathematical techniques (Laplace transform, z-transform, and Fourier transform) that are useful for the understanding of higher-level courses in communications, control, and signal processing.

	Course Contents

	· Introduction so signals and systems
· Continuous-time signals and systems
· Discrete-time signals and systems
· The Laplace transforms
· The z-transform
· Frequency Analysis: The Fourier series and transforms
· Selected applications 

	Mapping of CLOs & PLOs

		By the end of the course, the student will be able to:

	CLOs
	Course Learning Outcomes
	PLOs
	Blooms Taxonomy

	CLO-1
	Apply knowledge of signals and systems to categorize, and perform basic operations on, signals and systems.
	PLO-1
(Engineering Knowledge)
	Cognitive Level-3 (Applying)


	CLO-2
	Calculate parameters related to continuous-time and discrete-time signals and systems in the time domain.
	PLO-1
(Engineering Knowledge)
	Cognitive Level-3 (Applying)


	CLO-3
	Analyze continuous-time and discrete-time signals and systems in the transform domains including Laplace, Fourier, and Z transforms
	PLO-2
( Problem Analysis )
	Cognitive Level-4 (Analyzing)

	CLO-4
	Investigate applied problems  related  to signals and systems and formally present the results.
	PLO-4
(Investigation)
	Cognitive Level-5 (Evaluating)


	CLO-5
	[bookmark: _GoBack]Attend three engineering, science, and technology related seminars/talks (physical, online, recorded) and critically analyze their strong and weak points.
	PLO-12
(Lifelong Learning)
	Affective Level-4 (Valuing)




	CLOs Direct Assessment Mechanism

		CLO #
	Assessment Tools

	CLO1
	Quizzes, Assignments, Viva, Midterm Exam, Final Exam

	CLO2
	Quizzes, Assignments, Viva, Midterm Exam, Final Exam

	CLO3
	Quizzes, Assignments, Viva, Midterm Exam, Final Exam

	CLO4
	Report + Viva + Presentation

	CLO5
	Assignment





	Overall Grading Policy

		Assessment Tools
	Percentage

	Quizzes (Surprise + Scheduled) + Viva
	15%

	Assignments + Viva
	12%

	Midterm Examination
	20%

	Course Project (Complex Engineering Problem)
	13%

	Final Examination
	40%




	Text and Reference Books

	Besides the handouts given in class, following reference materials shall be used:
Text Book: 

1. Lathi, B. P., and Green R. A., Linear Systems and Signals (3rd ed.), NY: Oxford University Press (2018) 

Reference Books: 
1. Oppenheim, A.V., Willsky, A.S., Nawab, H., Signals and Systems (2nd ed.), Prentice Hall (1996)
2. Phillips, C. L., Parr, J. M., Riskin, E. A. Signals, Systems, and Transforms. (4th ed.), NJ: Prentice Hall. (2008).
3. Buck, J.R., Daniel, M.M., Singer, A., Computer explorations in signals and systems using MATLAB. NJ: Prentice Hall (2002)
4. HSU, H.P., Schaum’s Outlines, Signals and Systems, McGraw-Hill (1995)
5. Haykin, S., Veen, B.V., Signals and Systems, (2nd ed.), John Wiley & Sons (2007)




	Administrative Instructions + Online Teaching SOPs

	· According to institute policy, 80% attendance is mandatory to appear in the final examination.
· In any case, there will be no retake of (scheduled/surprise) quizzes.
· For queries, kindly follow the office hours to avoid any inconvenience.
Online Teaching Related Instructions
· During mandatory closure of HEIs, course are shifted to MS Teams, where lectures are given in synchronous mode according to announced schedule.
· Lectures are also recorded for later viewing in case any students have connectivity issues.
· Quizzes and assignments are administered through the MS Teams assignment system.
· In order to discourage use of unfair means in quizzes, viva option has been added.

	Computer Usage

	Students are encouraged to solve some assigned tasks using the available engineering software, such as MATLAB




	Lecture Breakdown

		Week 
	Topics
	Reading & Practice 

	1-2
	Introduction to the Course
Course Vocabulary: Signal vs System, Continuous-Time vs Discrete-Time, Impulse vs Step, Transform, Time-Domain vs Frequency Domain, Response, Convolution.
Signal Basics I: Classifications of signals; continuous time and discrete time signals, analog and digital signals, real and complex signals, deterministic and random signals, even and odd signals, periodic and non-periodic signals, Size of a signal, energy and power signals. 
	Chapter B: 
Self-Reading
Course Vocabulary 
Lecture Slides
Chapter 1: 
1.1, 1.3, 1.5
Practice:
Related examples and end-of-chapter problems

	3

	Signal Basics II (Continuous Time): Basic signal operations, Some common signal models: Unit step function, operations with a Unit step, unit impulse function and its sampling property.
Signal Basics III (Continuous Time): A quick revision of complex numbers and operations, sinusoidal signals, the complex sinusoid, the complex exponential.
	Chapter 1: 
1.2, 1.4
Practice:
Related examples and end-of-chapter problems

	4
	System Basics: Definition, classification of systems; continuous and discrete time systems, system with memory and without memory, causal and non-causal systems, linear systems and non-linear systems, time invariant and time varying systems, linear time invariant systems, stable systems, feedback systems.
	Chapter 1: 
1.6, 1.7
Practice:
Related examples and end-of-chapter problems

	5-6
	Discrete Time (DT) Signals and Systems: Definition, DT signal properties and operations, some common DT signal models, Response of a discrete time LTI system and the convolution sum; impulse response, step response, response with any arbitrary input signal. Properties of discrete time LTI systems; system with and without memory, causality, stability. Eigen functions of discrete time LTI systems.
	Chapter 3: 
3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9
Practice:
Related examples and end-of-chapter problems

	7-8
	z-Transform and Discrete Time LTI Systems: Introduction, z-transforms; definition, the region of convergence (ROC), Poles and zeros, properties of ROC. z-transforms of some common sequences, properties of z-transform.  Computing inverse z-transform; partial fraction expansion. System Function
	Chapter 5: 
5.1, 5.2, 5.3, 5.8
Practice:
Related examples and end-of-chapter problems

	9
	Continuous Time Linear Time Invariant (CT-LTI) Systems: Response of a continuous time LTI system and the convolution integral; impulse response, step response, response with any arbitrary input signal.
Properties of CT-LTI Systems: Properties of continuous time LTI systems; system with and without memory, causality, stability. Eigen functions of continuous time LTI systems.
	Chapter 2:
2.1, 2.2, 2.3, 2.4, 2.5
Practice:
Related examples and end-of-chapter problems

	
	Mid-Term Examination
	

	10-11
	Laplace transform and CT-LTI Systems: Introduction, Laplace transforms; definition, the region of convergence (ROC), Poles and zeros, properties of ROC. Laplace transforms of some common signals, properties of Laplace transform.
Inverse Laplace transform: Computing inverse Laplace transform; Inversion formula, use of tables of Laplace transform pairs, partial fraction expansion. System Function.
	Chapter 4: 
4.1, 4.2, 4.3, 4.7, 4.11
Practice:
Related examples and end-of-chapter problems

	12
	An Intuitive Introduction to Fourier Transform: Interpretation and elements of a Transform, need for the Transform Domain, some common Transform Pairs.
	Lecture Slides

	13-14
	The Fourier transform: Definition, Fourier transform pairs, Fourier spectra, convergence of Fourier transform, connection between Fourier, Laplace, and Z transforms, properties of Fourier transforms.
Fourier series representation of CT/DT periodic signals: Complex exponential Fourier series representation, trigonometric Fourier series representation, harmonic form Fourier series, Convergence of Fourier series, amplitude and phase spectra of periodic signal, power content of periodic signal. Properties of Fourier series and LTI Systems
	Chapter 6: 
6.1, 6.3
Chapter 7: 
7.1, 7.2, 7.3, 7.4
Practice:
Related examples and end-of-chapter problems

	15
	Selected applications of Fourier, Laplace, and Z Transforms:  Sampling, Filtering, Communication and Control System.
	Lecture Slides

	16
	Final Examination
	






***All the Best***
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