
MODULE DESCRIPTION FORM

Relation with other Modules

Semester

Co-requisltes module Semester

Module Objectives

Fundamental principles of signals and systems - continuous and discrete-time

signals - system classification and properties - time-domain analysis (convolution,

correlation) - frequency-domain analysis using Fourier Series and Fourier

Transform - Laplace and Z-transforms - linear time-invariant (LTl) systems -
sampling theorem and signal reconstruction - modulation and filtering concepts -
MATLAB simulation and analysis of signals and systems.
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Module Learning

Outcomes

A1.1: Understand the fundamental concepts of
continuous-time and discrete-time signals and systems.
A1.2: Explain signal characteristics, system properties,

A3.1: Apply mathematical tools such as Fourier and

Laplace transforms to analyze signals and systems.
A3.2: Demonstrate understanding of the relationship
between time and frequency domain representations.
81.1: Function efficiently as an individual.
81.2: Function as a member of multidisciplina ry and
multicultural teams.

8.2.1 Communicate effectively - graphically with a range

of audiences using contemporary tools.
8.2.2 Communicate verbally and in writing with a range

C1.1: Define professional and ethical responsibilities.
Cl.2: Demonstrate diversity in their commitment to
ethical responsibilities,
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lndicative Contents

lndicative content includes the followinB.

Unit l: Introduction to Signals and Systems (8 hours)

. Classification of signals: continuous-time, discrete-time, periodic, non-
periodic, even, odd. Classification of systems: linear, nonlinear, time-invariant,
time-variant, causal, stable.

Unit 2: Time-Domain Analysis (8 hours)

. Basic operations on signals: scaling, shifting, and inversion. System
properties and convolution in continuous md discrete domains.

Unit 3: Fourier Series and Fourier Transform (8 hours)

. Trigonometric and exponential Fourier series. Continuous-time Fourier
Transform (CTFT) and its applications.

Unit 4: Laplace Transform and Z-Transform (6 hours)

. Laplace Transform for continuous-time systems. Z-Transform for discrete-
time systems - region ofconvergence and stability.

Unit 5: Sampling and Reconstruction (6 hours)
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. Sampling theorem - aliasing - practical reconstruction methods. Discrete-
time signal generation and sampling using MATLAB.

Unit 6: Modulation and Filtering (6 hours)

. Amplitude and frequency modulation principles. Signal filtering and noise
reduction techniques.

Unit 7: Simulation and Applications (6 hours)

. MATLAB-based analysis and visualization of signals and systems.
Application examples in communication and control systems.

Learning and Teaching Strategies

Strategies

. Lectures

. Laboratory Sessions

o Interactive Learning

o Simulation and Digital Tools

r Group Projects and Presentations

o Self-Leaming and Assignments

Student Workload (SWL)

Structured SWt (h/sem) 5.2

Unstructured SWt (h/sem) 47 5.4

Total swL (h/sem)

Delivery Plan (Weekly Syllabus)

g-Allt .re.g-Yt 6$..1t

LOsMaterial Covered

Week 1 lntroduction to MATLAB environment and basic signal plotting.

A1, 81Week 2 Generation of continuous and discrete signals (sine, square, exponential).

A1, 43Week 3 Time shifting, scaling, and inversion of signals in MATLAB.

43, 81week 4

\Rurier series representation of periodic signals. A3, 81

Week 6 Y4N1qr transform applications for non-periodic signals. A1, 81
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78 structured swL (h/w)

Unstructured swL (h/w)

125

Analysis of linear and time-invariant (LTl) systems using convolution.



Midterrn Practical Exam.

Laplace and z-fransform implementation in MATLAB.

Week 7 A1, 81

A1

A1, 81

43,81, 81

Week 8

Week 9 Sampling theorem and reconstruction demonstration.

week 10 Signal modulation and demodulation simulation.

Week 11 Signal filtering (low-pass, high-pass, band-pass) in MATI-AB. A3,81, 81

43, 81Week 12 System analysis using Simulink.

Week 1.3 Project: design and simulation of a simple signal processing system. 43,82, C1

Week 14 Practical proiect presentations and revision. 43, 81, 82

Week 15 Final PracticalExam. 43, 81, 82, C1

Week 16 Lab Experiment / Practical Activity A

Delivery Plan (Weekly tab. Syllabus)
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Materlal Covered LOS

Week 1 lntroduction to MATLAB environment and basic signalplotting

week 2
Generation of continuous and discrete signals (sine, cosine, exponential, step,

ramp).

43, 81

Week 3 signal operations: shifting, scaling, and inversion using MATLAB. A3, 81, 82

Week 4 classification of systems and verification of linearity and time invariance. A3, 81

Week 5 43, A3, B1

Week 6 Fourier series: representation of periodic signals using MATLAB. A3, 81

Week 7 Fourier Transform: frequency-domain analysis of non-periodic signals. 43, A3, 81

Week 8 Midterm Practical Exam. 43, 81

Week 9 Laplace Transform applications for continuous-time systems. 43, A3

A3, 43Week 10 Z-Transform implementation for discrete-time systems.

A3, 81, 82Week 11 sampling theorem demonstration and aliasing effects.

A3, B1week 12 Amplitude and frequency modulation and demodulation simulation.

43, 81, 82week 13 Filtering of signals (low-pass, high-pass, and band-pass filters).

Week 14 MATLAB and Simulink-based system simulation and performance evaluation. 43, 81, 82

Week 15 Project: design and simulation of a simple signal processing system A3, 81

week 16 Final
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convolution and correlation of continuous and discrete signals.



Module Evaluation
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Time/Number
weight

(Marks!
Week Due

Quhzes 2 10% (10) 5 and 10

Relevant Learnint

Outcome

A1,A3

Assignments 2 10% (10)
2, 4,6,8,10 and

L2

A1,A3

Projects / Lab. 7 10% (10) 1,4 A1

Formative

assessment

Repon 1 t0% (tol 13 A1,A3

A1Midterm Exam thr 10% (10) 7

A1,A3

Summatlve

assessment Flnal Exam 3hr s0% (s0) 15

100% (100

Marks)
Total assessment

Learning and Teaching Resources

u"Us!l-relnll .1.lL-"

Text
Available ln the

Llbrary?

Required Texts

1. signals and Systems - Alan V. oppenheim, Alan S. Willsky,

and 5. Hamid Nawab.

2. Linear System Theory and Design - Chi-Tsong Chen

Yes

Recommended Texts

Signal and Systems Analysis Using MATLAB - Luis F.

Chaparro.

2. Discrete-Time Signal Processing - Alan V. Oppenheim &

Ronald W. Schafer.

NO

Websites https://eng.alayen.edu.iq/ / collegesl e I 42
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Grading Scheme
61-r!l LLr

6roup Grade -rri1ll Definition

success Group
(so - ro0)

A - Excellent 90 - 100 Outstanding Performance

B - Very Good 80-89 Above average with some errors

C - Good 70-79 Sound work with notable errors

D - Satisfactory !-F 60-69 Fair but with major shortcomings

E - Sufficient J.54r. 50-59 Work meets minimum criteria

Fail Group
(0 - 4e)

FX - Fail (iJ. 1,lr +) .=r-l) (4s-4e) More work required but credit awarded

F - Fail (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a mark

of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT to
condone "near-pass fails" so the only adiustment to marks awarded by the original marker(s) will be the automatic

rounding outlined above.
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