RUTGERS UNIVERSITY
School of Engineering
Department of Electrical & Computer Engineering

332:345:01 - Linear Systems and Signals - Fall 2018

Course Description:

This course is an introduction to the basic principles and applications of linear systems. It
covers the following topics:

Topic Lectures

Introduction to signals and systems (ch. 1) 1
Time-domain analysis of linear systems (ch. 2, 7) 2
Convolution (ch. 2, 7) 3
Laplace transforms and applications (ch. 3, 4) 4
Discrete-time systems, z-transforms (ch. 7) 4
Fourier series, Fourier transforms (ch. 5, 6) 7
DTFT, DFT, and applications (ch. 7, 8) 5

Text:
F. T. Ulaby and A. E. Yagle, Signals & Systems, freely available in PDF from the web site:
http://ss2.eecs.umich.edu/
The textbook’s web page includes the following additional resources (also linked to Sakai):

(a) solutions to a subset of exercises
(b) online tests for each chapter

(c) concept questions with answers
(d) MATLARB files for all chapters

Additional handouts will be posted on Sakai Resources.

Prerequisites:
Principles of EE II, Math 244, and MATLAB.

Course Requirements:

The final course grade will be based on the final exam, two in-class exams. No make-up exams
will be given. The nominal exam weights will be 30-30-40 percent—the actual percentages
are determined after all three exams have been completed. The grades are not curved. The
following grade thresholds are nominally used, but are subject to change:

A>90, 85<B+<90, 75<B<85 70<C+<75 60<C<70, 50<D<60

Exam Dates:
Section-1 (M, Th)
Exam-1 Thursday, Oct. 18, 2018, Hill-114
Exam-2 Thursday, Nov. 15, 2018, Hill-114
Final Exam | Monday, Dec. 17, 2018, location TBD

Instructor:

Sophocles J. Orfanidis
Room EE-230, Tel. 848-445-5017, E-mail: orfanidi@rci.rutgers.edu
Office hours: M 10:30 am-1:00 pm, Th 10:30-11:30 am



Course Web Page on Sakai:
Weekly reading and homework assignments will be placed under Sakai Announcements.
Additional problems will be solved during the recitation sessions.

Several useful web links are placed under Sakai Resources.

Academic Integrity:

It is taken for granted that students accept and adhere to the Rutgers academic integrity policy
described in:

http://academicintegrity.rutgers.edu/academic-integrity-at-rutgers/

Students must sign-in with their RU photo ID at each recitation session and at exams. Please
note also that cell phones and other wireless devices are not allowed during lectures and
recitations, or during exams. Students must leave their cell phones with the TAs when going
to the restrooms during exams.

Students with Disabilities:

Rutgers University welcomes students with disabilities into all of the University’s educational
programs. In order to receive consideration for reasonable accommodations, a student with a
disability must contact the appropriate disability services office at the campus where you are
officially enrolled, participate in an intake interview, and provide documentation. If the doc-
umentation supports your request for reasonable accommodations, your campus’s disability
services office will provide you with a Letter of Accommodations. To begin this process, please
complete the Registration form on the ODS web site at:

https://ods.rutgers.edu/students/registration-form
https://ods.rutgers.edu/students/documentation-guidelines

Please note that requests for exam accommodations must be submitted, separately for each
exam, to the ODS office at least five working days prior to the exam, otherwise, the ODS office
will not process your request.



Linear Systems & Signals

Applications
communications (wireless, wired) spectral analysis
software radio speech analysis and synthesis
radar, sonar, target tracking geophysical signal processing
automatic control systems image processing, biometrics
electronic circuits biomedical signal processing
audio engineering (equalizers, effects) statistics and time series analysis
music synthesis econometrics
acoustics (concert halls) financial engineering
noise and interference reduction data smoothing & prediction
analog & digital signal processing environmental monitoring

wave propagation, diffraction

Fourier optics, optical filters

antenna arrays

transmission lines, waveguides

optical fibers, dispersion compensation filters
propagation effects in circuit boards & nanocircuits

Tools

Laplace transforms
z-transforms
Fourier transforms
Fourier series

Equivalent Descriptions of LTI Systems

h(®), hin] convolution DTFT / DFT / FFT
impulse response LTI form

time-constant/‘

bandwidth / LT

tradeoff  / FT 7T

/
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specs frequency response transfer function realizations operation
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pole/zero differential equations
Symbolic Toolbox pattern difference equations MATLAB
diff, int state-space Isim, filter, conv

residue, residuez
impulse, step

impz, stepz, c2d

tf, ss, tf2ss, ss2tf, zpk
butter, chebyl, cheby?2
feedback, pid, bodeplot
fregs, freqz, fft
hamming, kaiser

dsolve, solve | !
laplace, ilaplace s-plane, z-plane
ztrans, iztrans Stablllty, causallty
fourier, ifourier
partfrac, expm
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kroneckerDelta
rectangularPulse
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dynamics
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