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Course Objectives

(Dersin Amaci)

1. Provide students with a solid foundation in numerical computing and
simulation using MATLAB.

2. Develop students’ ability to formulate, implement, and solve engineering
problems using computational and mathematical tools.

3. Enable students to analyze data, perform matrix-based computations,
and apply symbolic mathematics in engineering contexts.

4. Equip students with skills to write MATLAB scripts and programs for
modeling, simulation, and visualization of engineering systems.

5. Introduce students to engineering applications of simulation tools,
including electrical circuits, control systems, and signal processing.

6. Prepare students to use specialized MATLAB toolboxes effectively for
solving practical engineering problems.

1. Ogrencilere MATLAB kullanarak sayisal hesaplama ve similasyon
konusunda saglam bir temel kazandirmak.

2. Ogrencilerin hesaplamali ve matematiksel araglar kullanarak miihendislik
problemlerini modelleme, ¢c6zme ve uygulama becerilerini gelistirmek.

3. Matris tabanh hesaplamalar, veri analizi ve sembolik matematigin
muhendislik uygulamalarinda kullanimini 6gretmek.

4. Ogrencilere miihendislik sistemlerinin modellenmesi, simiilasyonu ve
gorsellestirilmesi icin MATLAB betikleri ve programlari yazma yetkinligi
kazandirmak.

5. Elektrik devreleri, kontrol sistemleri ve sinyal isleme gibi alanlarda
simulasyon araglarinin mihendislik uygulamalarini tanitmak.

6. Ogrencileri, 6zel MATLAB ara¢ kutularini (toolbox) etkin bicimde
kullanarak pratik mihendislik problemlerini ¢zmeye hazirlamak.

Course Content

(Dersin igerigi)

Introduction to numerical computing and simulation environments, with
emphasis on MATLAB. Arithmetic operations and numeric display formats.
Use of elementary built-in mathematical functions. Definition, storage,
and management of variables and general command structures. Working
with arrays and matrices, including matrix operations and linear algebra
applications. Random number generation and polynomial computations.
Solution of systems of linear equations. Introduction to symbolic
mathematics and symbolic computation. Development of script files and
basic programming in MATLAB, including control structures and function
creation. Data visualization and graphical representation of results.
Input/output operations and data handling in MATLAB. Engineering
applications of simulation tools, including analysis of electrical circuits,
control systems, and signal processing. Time-domain representation of
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continuous and discrete signals, Fourier and Laplace transforms, and
design and analysis of analog and digital filters. Overview and introductory
use of selected MATLAB toolboxes relevant to engineering applications.

MATLAB odakli sayisal hesaplama ve simulasyon ortamlarina giris. Aritmetik
islemler ve sayisal gosterim formatlari. Temel yerlesik matematiksel
fonksiyonlarin  kullanimi. Degiskenlerin tanimlanmasi, saklanmasi ve
yonetimi ile genel komut yapilari. Diziler ve matrislerle ¢alisma, matris
islemleri ve dogrusal cebir uygulamalari. Rastgele sayi Gretimi ve polinom
islemleri. Dogrusal denklem sistemlerinin ¢ozimi. Sembolik matematik ve
sembolik hesaplamaya giris. MATLAB’de betik (script) dosyalarinin
gelistirilmesi ve temel programlama, kontrol yapilari ve fonksiyon yazimi.
Veri gorsellestirme ve sonuglarin grafiksel sunumu. MATLAB’de giris/cikis
islemleri ve veri yonetimi. Similasyon araglarinin mihendislik uygulamalari:
elektrik devrelerinin analizi, kontrol sistemleri ve sinyal isleme. Sirekli ve
ayrik sinyallerin zaman alaninda gosterimi, Fourier ve Laplace donusiimleri
ile analog ve sayisal filtrelerin tasarimi ve analizi. Segili MATLAB arag
kutularina (toolbox) giris ve temel kullanim.

Course Learning Outcomes
(Dersin Ogrenme Ciktilan)

1. Develop and execute MATLAB programs to perform numerical
computations, simulations, and data visualization for engineering
applications. [1.2, 2.1, 4.1]

2. Apply built-in MATLAB functions and numerical methods to analyze
mathematical models and solve engineering problems. [1.2, 2.1, 4.1]

3. Formulate and solve electrical and electronics engineering problems using
MATLAB-based modeling and simulation techniques. [1.2, 2.1, 4.1]

4. Process, simulate, and analyze experimental or real-world data using
computational tools, and interpret the results with respect to engineering
objectives. [1.2,2.1,4.1, 5.3]

5. Design creative analog-to-digital filter solutions by developing MATLAB-
based user-defined functions and validate digital implementations of
electrical systems through simulation. [1.2, 2.1, 3.1, 4.1, 5.3]

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

1. MATLAB kullanarak mihendislik uygulamalarina yonelik sayisal
hesaplamalar, similasyonlar ve veri gorsellestirmeleri gerceklestirmek. [1.2,
2.1,4.1]

2. Yerlesik MATLAB fonksiyonlarini ve sayisal yontemleri kullanarak
matematiksel modelleri analiz etmek ve mihendislik problemlerini ¢c6zmek.
[1.2,2.1, 4.1]

3. MATLAB tabanl modelleme ve similasyon tekniklerini kullanarak elektrik
ve elektronik miihendisligi problemlerini formile etmek ve ¢ézmek. [1.2,
2.1,4.1]

4. Deneysel veya gercek diinya verilerini hesaplamali araclarla islemek,
simile etmek, analiz etmek ve sonuglari miihendislik hedefleri
dogrultusunda yorumlamak. [1.2, 2.1, 4.1, 5.3]

5. MATLAB tabanh kullanici tanimli fonksiyonlar gelistirerek analogdan
sayisala filtre ¢ozlUmlerini yaratici bicimde tasarlamak ve elektriksel
sistemlerin sayisal gerceklestirimlerini similasyon yoluyla dogrulamak. [1.2,
2.1,3.1,4.1,5.3]

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

ISCED Category of course
(Dersin ISCED Kategorisi)

52-Engineering
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H. Moore, MATLAB for Engineers, 6th Edition, Pearson, 2023.

Textbook R. V. Dukkipati, MATLAB: An Introduction with Applications, New Age

. International (P) Ltd., Publishers, 2010.
(Ders Kitabi) . — .
M. Kalechman, Practical MATLAB Applications for Engineers, CRC Press,
2009.

COURSE PLAN
(DERS PLANI)

Week Topics
(Hafta) |[(Konular)

1 Writing simple Matlab programs, Simple calculations, Identifiers, Variables

2 Assignment statements, Numeric types, Expressions, Characters, Strings

3 If-Switch: One-way if statements, Two way if statements, Nested if statements, Switch
statements

4 Loops: For loop, While loop, Break, Nested loops

5 Methods: Defining a method, Calling a method, Arrays: Array basics, 2D arrays

6 Applications I: Electrical circuits (1/2)

7 Applications I: Electrical circuits (2/2)

8 Midterm

9 Applications Il: Time domain representation of continuous and discrete signals (1/2)

10 Applications Il: Time domain representation of continuous and discrete signals (2/2)

11 Applications IlI: Fourier (1/2)

12 Applications IlI: Laplace (2/2)

13 Applications IV: Analog filters (1/2)

14 Applications IV: Digital filters (2/2)

DERSIN DEGERLENDIRME SiSTEMi

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 0 0
Doénem Odevi / Projesi (Term Project) 0 0
Semester
Activities |Perse Devam (Attendance) 14 0
Odevler (Homework) 6 0
(YanyilIci | Arasinavlar (Midterm Exams) 1 50
Cahismalari) _ _
Proje (Project) 0 0
Laboratuar (Laboratory) 14 0
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100
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AKTS i$ YUKU TABLOSU

(ECTS WORKLOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work - Load (h))
Ders Siiresi
(Lectures) 14 2 28
Uygulama
(Tutorial) ! 2 2
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 15 15
(Final Exam (Preparation included))
Kisa Sinavlar (Hazirhk Siiresi Dahil) 0 0 0
(Quizzes (Preparation included))
Dénem Odevi / Projesi
. 0 0 0

(Term Project)
Sinif Disi (;aI|§m_a Sure5| 12 ) 24
(Out class working time)
Odevler
(Homework) 6 3 18
Sunum
(Presentations) 0 0 0
Arasinavlar (Hazirlik Siiresi Dahil) 1 10 10
(Midterm Exams (Preparation included))
Proje
(Projects) 0 0 0
Laboratuar
(Laboratory) 14 2 28
Toplam is Yiikii (saat) 175
(Total Work - Load (h))
Dersin AKTS Kredisi (Toplam is Yiikii / 25) 5
(ECTS Credits of the course (Total Work - Load / 25))

Revizyon/Tarih Koordinatér / Hazirlayan Onaylayan

(Revision/Date) (Coordinator / Prepared by) (Approved by)

02.02.2026 Asst. Prof. Farshad Miramirkhani Prof. Dr. Ahmet Aksen

44




