ECE2331 Syllabus

CONTINUOUS-TIME SIGNALS AND SYSTEMS
SPRING 2026

INSTRUCTOR: Dr. Hector Erives-Contreras, Associate Professor of Practice
Dept. of Electrical and Computer Eng.
Engineering Annex Bldg. Room A304, UTEP campus
Tel. Direct (915)747-7950
E-mail: herivescon@utep.edu

OFFICE HRS.: M-F 9:00-10:00 AM (By appointment)
TA: TBD

TIME/PLACE: T-Th 12:00-1:30 PM / TWH 312
TEXTBOOK: Signals & Systems: Theory and Applications
Fawwaz T. Ulaby and Andrew E. Yagle
Michigan Publishing, 2018, 670 pages
ISBN (electronic): 978-1-60785-487-6
Free PDF: http://ss2.eecs.umich.edu/

Catalog Description: Representation and analysis of continuous time signals; time and
frequency analysis of linear time-invariant systems; convolution, differential equations, Laplace
transform, Fourier series and transform, filters.

Pre-requisites: EE2351 Electric Circuits 2, MATH1312 Calculus I, MATH2326 — Diff. Egs.
Prerequisites by topic: Circuit Analysis; algebra and calculus; complex numbers and functions;
linear ordinary differential equations, and some familiarity with MATLAB software tools.

Course outline:

1. Classification of signals and systems, transformations for periodic signals in the time-domain.
2. Linear Time-Invariant systems, impulse and step response, memory and stability.

3. Applications of the Laplace transform, including s-domain circuit analysis, op-amp circuits,
system synthesis, basic control theory.

4. Fourier Analysis and Series, phasor domain, Fourier transform and its properties, circuit
analysis using Fourier transform.

5. Applications of the Fourier Transform, 2D image filtering, active filters, filter design,
Butterworth filters, resonator filter, modulation.

Specific Outcomes for the Course:

1. Identify the different classifications of signals and systems present in electrical engineering
and represent their relationship using signal transformations and simple input-output models.
2. Fully characterize the response of linear time-invariant systems given any input signal and
understand the role of characteristic modes in the overall system’s behavior.



3. Design practical systems that conform to specified transfer functions using Laplace Transform
techniques and basic control theory.

4. Understand and represent periodic signals in terms of their frequency and phase components
through Fourier series and calculate noise and harmonic distortion through power spectra.

5. Apply Fourier Transform to design and characterize different types of filters to understand
the basic principles of signal processing, communication systems, and sampling.

Relationship with ABET Program Outcomes:

e An ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics. Students use mathematical and
engineering concepts in the analysis and design of systems.

e An ability to apply engineering design to produce solutions that meet specified needs:
Students use their newly acquired skills to design systems that meet specified constraints.

e Ability to communicate effectively with a range of audiences:

Students solve signals and systems problems in teams and discuss with their classmates.

e An ability to acquire and apply new knowledge as needed, using appropriate learning
strategies: Students learn to use MATLAB to design and analyze signals and systems.

Course grading:

1. Two in-class Partial Exam (allowed self-prepared notes with your UTEP ID) 40%
2. Homework and quizzes 40%

3. Attendance 20%

Homework:

Homework is an integral part of the course. It is crucial that you promptly and effectively do all
your homework, as it will be useful for your learning and preparing for the tests.

Your homework must be your own work. Students suspected of cheating or copying homework
will be submitted to the Office of Student Conduct and Conflict Resolution (OSCCR) and will be
part of your permanent record at UTEP.

Missed Homework

Homework will be due at the beginning of each class. If for some reason you cannot finish the
homework on the due date and time, the grade will be reduced proportionately to the days passed
after the due date (50% for each day passed).

Missed Exams:

A missed exam can be made-up IF AND ONLY IF:

(1) the reason for missing the exam is beyond the student’s control: medical excuse, jury duty,
death in the family or automobile accident, and

(2) prior consent is obtained from the professor for missing the exam, e.g., such as a job
interview, conference, or out-of-town job-related travel.

In either case, the student must submit a written and signed statement the day before the exam,
describing the reasons for missing, appropriate documentation, and petition for a make-up exam.
A missed exam will carry zero grades if conditions are not met.

Tentative list of topics to be covered from the textbook:



1. Chapter 1. Signals: Types of Signals, Signal Transformations, Basic Waveforms, Signal
Power and Energy

2. Chapter 2. Linear Time-Invariant Systems, Impulse Response and Step Response,
Convolution derivation, Properties of the Convolution operation, Causality and Stability of
LTIs

3. Chapter 3. Unilateral Laplace Transform, Poles and Zeros, Properties of the Laplace
Transform, Circuit Analysis Examples, Partial Fraction Expansion, Transfer Function H(s)

4. Chapter 4. Applications of the Laplace Transform, System Synthesis, Basic Control Theory,
Step Response of a Motor System, Control of a Simple Inverted Pendulum on a Cart

5. Chapter 5. Fourier Series Representations, Computation of Fourier Series Coefficients,
Circuit Analysis with Fourier Series, Parseval’s Theorem, Fourier Transform, Fourier
Transform Properties

6. Chapter 6. Types of filters, Ideal filters, Filter design by poles and zeros, Frequency
rejection filters, Butterworth filters, Denoising a trumpet signal, Modulation, Sampling
Theorem.

Academic integrity:
Please review the statements below and UTEP's Web page on Policy on Academic
Integrity at: https://www.utep.edu/student-affairs/standards/



https://www.utep.edu/student-affairs/standards/

