
Rutgers University, Department of Electrical and Computer Engineering

332:345 — Linear Systems and Signals — Fall 2007

Instructor: ZoranGajic, ELE-222, tel. 445–3415,emai: gajic@ece.rutgers.edu

Class Home Page:: http://www.ece.rutgers.edu/˜gajic/345.html

Office Hours: M3, Th3

Textbook: ZoranGajic, Linear DynamicSystemsandSignals, PrenticeHall, 2003

Textbook Homepage: http://www.ece.rutgers.edu/˜gajic/systems.html

Teaching Assistants: See332:347Lab Syllabus

Laboratory: See332:347Lab Syllabus

Sakai: Examandquiz results,andhomeworksolutionswill be postedon sakai.rutgers.edu.

MEETING TOPICS TEXT

1 Systemlinearity and time invariance,systemresponse,sampling,systemclassification
.........................................................................................................................................1.1,1.2,1.4

Chapter1 mandatoryreading:pages1–17and24–26. Introductoryreading:Section7.1
(solving linear constantcoefficient differentialequations)andAppendixB (useful resultsfrom
trigonometry,complex numbers,calculus)

Chapter 1 Quiz, Th. Sept. 13 (2% of the course grade. Theory. Closed-book.)
2–3 Commonsignalsandimpulsedeltasignal................................................................................2.1–2.3

Chapter2 mandatoryreading: pages33–58.

Chapter 2 Quiz Th. Sept. 20 (2% of the course grade. Theory. Closed book.)
4–5 Continuous-timeconvolution......................................................................................................6.1,6.2

6 Discrete-timeconvolution.........................................................................................................6.3,6.4
Chapter6 mandatoryreading: pages270–305.

7 EXAM I , Th. Sept. 27 20% of the course grade. Problems from Chapters 1, 2, 6. Open-book

Chapter 6 Quiz Th. Oct. 4 (2% of the course grade. Theory. Closed-book.)
8 Fourierseries...................................................................................................................................3.1

9 Fourierseriesin linear systemanalysis...........................................................................................3.4

10–13 Fouriertransformandits properties.............................................................................................3.2

14 Fouriertransformin linearsystemanalysis...................................................................................3.3

Chapter3 mandatoryreading: pages73–123.

Quiz Chapter 3 Th. Oct. 18 (2% of the course grade. Theory. Closed-book.)
15 EXAM II Th. Oct. 25 (20% of the course grade. Problems from Chapter 3. Open-book)

16 Laplacetransformandits properties........................................................................................3.5,4.1

17 InverseLaplacetransform...............................................................................................................4.2

18 Laplacetransformin linearsystemanalysis.....................................................................................4.3

Chapter4 mandatoryreading: pages143–179.

Chapter 4 Quiz Th. Nov. 8 (2.5% of the course grade. Theory. Closed-book.)



19–20 TheZ-transformandits properties............................................................................................5.1–5.2

21 TheZ-transformin linearsystemanalysis........................................................................................5.3

Chapter5 mandatoryreading: pages208–241.

Chapter 5 Quiz Th. Nov. 15 (2.5% of the course grade. Theory. Closed-book.)
23 EXAM III Th. (Tu) Nov. 20 (25% of the course grade. Problems from Chapters 4 and 5. Open-book)

22,24 Discretesystemresponsein thetime domain.....................................................................7.2-7.3,7.6

25 Continuoussystemresponsein the time domain.....................................................................7.4–7.5

26 Introductionto continuousanddiscretesystemstability .........................................................7.7–7.8

Chapter7 mandatoryreading: pages327–354and 365–366.

Chapter 7 Quiz Th. Dec. 6 (2% of the course grade. Theory. Closed-book.)
27–28 Introductionto linear feedbacksystems.............................................................................12.1–12.3

Chapter12 mandatoryreading: pages569–584..

FINAL EXAM Dec. 14 (20% of the course grade. Problems from Chapters 7 and 12. Open-book)

Grading Scale:
Exam I (Chapters1–2, 6) = 20%
Exam II (Chapter3) = 20%
Exam III (Chapters4–5) = 25%,
Final Exam (Chapters7, 12) = 20%,
Quizzes15%.
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Homework Problems:

1.2, 1.6, 1.9, 1.10, 1.14, 1.19. (6)
2.4, 2.6, 2.8, 2.20, 2.21, 2.22, 2.26, 2.29, 2.30, 2.38. (10)
6.2, 6.4, 6.5, 6.6, 6.9, 6.12, 6.14, 6.15, 6.16. (9)

3.1, 3.3, 3.6, 3.8, 3.10,3.11,3.12,3.18,3.20,3.23,3.24,3.25,3.34,3.37,3.39,3.41 (16)

4.7,4.8,4.9,4.11,4.13,4.14,4.16,4.20,4.22,4.25,4.26,4.27,4.28,4.30,4.33,4.37,4.39,4.40(18)
5.4, 5.5, 5.6, 5.7, 5.8, 5.11,5.12,5.13,5.14,5.15,5.21,5.23,5.24,5.25,5.29,5.33,5.34,5.38 (18)

7.6, 7.7, 7.8, 7.10,7.13,7.14,7.19,7.21,7.23,7.24,7.25,7.28,7.29, 7.32,7.33 (14)
12.1, 12.2, 12.3, 12.4, 12.9, 12.10,12.12a,c,12.13,12.14,12.15(10)



General Recommendations

Linear SystemsandSignalsclassis usefulfor almostall coursesin ElectricalandComputer
Engineeringsincealmostall dynamicsystemsin ElectricalEngineeringarelinear time invariant
systems.You areadvisedto maintainthe following files (not only for the purposeof mastering
the Linear Systemsand Signalscourse,but also for a future reference(junior and senioryear
courses,graduateschoolcourses,future professionalwork):

1) One sheetwith usefulmathematicalformulas (complexnumbers,trigonometry,basicdiffer-
ential and differenceequations,basiccalculusformulas, ... ).

2) Onesheetwith Linear Systemsand Signalsterminology,conceptssuchas:
— delta impulsesignal, stepsignals,ramp signal, sinc signal;
— signal convolution,signal energy, signal power;
— systemtransferfunction, impulseresponse,stepresponse;
— steadystateresponse,transientresponse;
— zero-stateresponse,zero-inputresponse,completeresponse;
— systemzeros,systempoles;
— ............................................

3) Tablesof the Fourier,Laplace,andZ-Transforms:propertiesandcommonpairs
(Thosetablesare availableat the textbookwebsite)

4) One sheetwith formulasspecificfor Linear Systemsand Signalssuchas:
— propertiesof the delta impulsesignal, generalizedderivatives;
— Fourier seriescoefficients;
— systemresponseto periodic signals;
— systemresponseto sinusoidalsignals
— .................................................
— convolution formulas;
— feedbacksystemformulas.

5) Homeworkand detailedsolutionsto all homeworkproblems.

6) Examsand detailedsolutionsto all exams.



332: 347— Linear Systemsand SignalsLaboratory (1 cr.) — Fall 2007
Lab Supervisor: ProfessorZoranGajic, ELE 222,phone5–3415,email: gajic@ece.rutgers.edu

Textbook: ZoranGajic, Linear DynamicSystemsand Signals, PrenticeHall 2003.

Lab’s websites: http://www.ece.rutgers.edu/˜gajic/347.html

MATLAB Codescan be downloadedfrom the textbookhomepage
http://www.ece.rutgers.edu/˜gajic/systems.html

Teaching Assistants — Instructors:
Sections1 (M5,6) and2 (W5,6): Mr. SongLiu, liusong9@eden.rutgers.edu,EE-224,5–4996.
Section3 (Th 4,5): Mr. DhurjatiprasadNath, dhnath@eden.rutgers.edu,EE-224,5–4996.

Experiments and Time Schedule
09/10/2007–09/16/2007

Introductionto MATLAB. MandatoryReading: Appendix C, pages622–632.

09/17/2007–09/30/2007

Experiment#1: Signalsin Linear Systems,Section2.4, page58.
MandatoryReading:Examples2.1 (page40), 2.11,2.12(downloadthe MATLAB codesfor
theseexamplesfrom the textbook homepage).

10/01/2007–10/14/2007

Experiment#2: Continuous-andDiscrete-Time Convolution,Section6.6.2,page310.
MandatoryReading:Section6.5 andExamples6.16–6.17(downloadthe MATLAB codes).

10/15/2007–10/28/2007

Experiment#3: Linear SystemFrequencyDomainAnalysis,Section3.6, page127.
MandatoryReading: Examples3.1, 3.18,3.19 (downloadthe MATLAB codes).

10/29/2006–11/11/2007

Experiment#4: Linear SystemResponsevia LaplaceTransform,Section4.5, page191.
Mandatory: Examples4.20–4.24,and4.3.5CaseStudies(downloadthe MATLAB codes).

11/12/2007–11/28/2007

Experiment#5: Linear SystemResponsevia The Z-Transform,Section5.6, page262.
MandatoryReading: Examples5.20–5.21,5.24, and 5.3.4 CaseStudy.

All experimentswill beperformedusingtheMATLAB packagefor computeraidedsystemdesign.TheLab

will startin theweekof September10,2007andbeheldeveryotherweekin EIT (EngineeringInformation

Technology)Lab, located in EngineeringBuilding, D110. Attendance of the labs is mandatory. The

studentsshouldhandin lab reportsduringthe lab periods.The reportsmaybealsohandedin personeither

to TeachingAssistantsor ProfessorGajic during their regularoffice hoursor after the classlectures.The

studentsmaywork eitherin ELE103–105Lab or EIT-D110Lab anytime, but we advisethatyou complete

lab assignmentsduring the scheduledlab hours. Teaching Assistantswill be during their office hours
(EVERY WEEK two periods per section)either in EIT-D110 or ELE103–105or in their officeslisted
above. NotethatMATLAB canbe alsoaccessedvia DSV/EIT serverlogin to dsv.rutgers.edu usingssh.


