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Course Objectives
(Dersin Amaci)

The objective of this course is to provide students with a fundamental
understanding of continuous-time and discrete-time signals and systems
and their mathematical representations in time and frequency domains. The
course aims to develop students’ ability to analyze the properties of linear
time-invariant (LTI) systems using convolution, Fourier series, and Fourier
transform techniques. Students will be able to characterize signals and
systems in both time and frequency domains, apply the sampling theorem,
and interpret the behavior of engineering systems based on these analytical
tools.

Bu dersin amaci, 6grencilere zamanda sirekli ve zamanda ayrik isaretler ve
sistemler ile bunlarin zaman ve frekans bdlgelerindeki matematiksel
gosterimleri konusunda temel bir altyapi kazandirmaktir. Ders kapsaminda
Ogrencilerin dogrusal zamanla degismeyen (LTl) sistemlerin 6zelliklerini
evrisim, Fourier serileri ve Fourier donlisimi yontemlerini kullanarak analiz
edebilme becerisi gelistirilir. Ogrenciler, isaret ve sistemleri zaman ve
frekans bolgelerinde karakterize edebilecek, o©rnekleme teoremini
uygulayabilecek ve mihendislik sistemlerinin davranisini bu analitik araglar

yardimiyla yorumlayabilecektir.

Course Content
(Dersin icerigi)

Definition and classification of signals. Transformations of independent
variable. Exponential and sinusoidal signals. Impulse and step
functions. Basic system properties. Linear time-invariant (LTI) systems.
Convolution sum. Convolution integral. Continuous-time (CT) Fourier
series. Properties of CT Fourier series. Discrete-time (DT) Fourier series.
Properties of DT Fourier series. CT Fourier transform for periodic signals.
Properties of CT Fourier transform. DT Fourier transform. Properties of
DT Fourier Transform. Time and Frequency characterization of signals
and systems. Sampling theorem.

Sinyallerin tanimlanmasi ve siniflandirilmasi. Bagimsiz degisken
dénusimleri. Ustel ve sinuzoidal sinyaller. Diirt(i ve basamak yanitlari.
Temel sistem 6zellikleri. Dogrusal zamanla degismeyen (LTI) sistemler.
KonvollUsyon toplami. Konvolusyon integrali. Zamanda surekli Fourier
serisi. Zamanda surekli Fourier serisinin ozellikleri. Zamanda ayrik
Fourier serisi. Zamanda ayrik Fourier serisinin 6zellikleri. Periyodik

sinyaller i¢cin Fourier donusumu. Zamanda surekli Fourier




déndsumunun o6zellikleri. Zamanda ayrik Fourier dénusimu. Zamanda
ayrik Fourier dondsimunun 6zellikleri. Sinyal ve sistemlerin zaman ve
frekans tanimlamasi. Ornekleme teoremi.

Course Learning Outcomes
(Dersin Ogrenme Giktilari)

1. Characterize mathematical representations and properties of continuous-
time and discrete-time signals and systems. [1,2]

2. Define the impulse response of the Linear Time Invariant (LTI) systems
both in continuous-time and discrete-time, and system properties such as
stability and causality. [1,2]

3. Formulate the continuous-time and discrete-time Fourier series
representations of the periodic signals. [1.1, 1.2]

4. Determine the Fourier transform and its properties for continuous-time
and discrete-time signals. [1.1, 1.2]

5. Apply the sampling process based on the sampling theorem and
reconstruct the signals from their samples. [1.1, 1.2, 2.1]

[Note: Numbers in brackets are the related program outcome PO numbers]

1. Zamanda ayrik ve zamanda surekli sinyallerin ve sistemlerin matematiksel
gosterimlerini ve 6zelliklerini tanimlar. [1.1, 1.2]

2. Dogrusal zamanla degismeyen (LTI) sistemlerin zamanda slirekli ve
zamanda ayrik durumda, dirtt yanitini ve kararlihk ve nedensellik gibi
sistem Ozelliklerini tanimlar. [1.1, 1.2]

3. Periyodik sinyallerin zamanda sirekli ve zamanda ayrik Fourier serisi
gosterimlerini formile eder. [1.1, 1.2]

4. Zamanda slrekli ve zamanda ayrik sinyallerin Fourier donisimi ve
ozelliklerini belirler. [1.1, 1.2]

5. Ornekleme teoremine dayali dérnekleme islemini uygular ve sinyalleri
kendi 6rneklerinden yeniden olusturur. [1.1, 1.2, 2.1]

[Not: Koseli parantez igindeki sayilar ilgili program ¢ikti PC numaralaridir]

ISCED Category of course
(Dersin ISCED Kategorisi)

52 Engineering

Textbook

(Ders Kitabi)

A.V. Oppenheim, A.S. Willsky, Signals and Systems, 2" Edition, Prentice
Hall, 1997, (ISBN 0-13-814757-4).

Other References
(Yardimci Kaynaklar)

1) J. H. McClelan, R. W. Schafer, M. A. Roder, Signal Processing First,
Prentice Hall.

2) J. Buck, M. Daniel, A. Singer, Computer Explorations in Signals and
Systems using MATLAB.
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Signals and Systems.

Signals and Systems.

Linear Time-Invariant Systems.

Linear Time-Invariant Systems.

Linear Time-Invariant Systems.

Fourier Series Representation of Periodic Signals.

Fourier Series Representation of Periodic Signals.

Fourier Series Representation of Periodic Signals.
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The Continuous-Time Fourier Transform.
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The Continuous-Time Fourier Transform.
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The Discrete-Time Fourier Transform.
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The Discrete-Time Fourier Transform.
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Time and Frequency Characterization of Signals and Systems.
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Sampling.
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