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Dersin Amaci

(Course Objectives)

Sayisal yontemler, gizge teorisi ve Endustri Mihendisligi disiplininde sikg¢a kullanilan
uygulamalarda uygulayabilmek icin MATLAB, Excel veya R'de programlama becerilerini
gelistirmek

To build programming skills in MATLAB, Excel, or R in order to be able to implement in numerical
methods, graph theory and the applications frequently used in the Industrial Engineering discipline

Dersin igerigi

(Course Content)

Program kontrolii ve déngiiler, tek donguilt algoritmalar ve i¢ ice donglll algoritmalar; gizge teorisi
kavramlari; sayisal ydntemlerin tanimi ve yazilimda uygulanmasi; Endistri Miihendisliginde
kullanilan 6zel algoritmalar

Program control and loops, algorithms with single loop and algorithms with nested loops; graph
theory concepts like representation, simple, complete, cycle and regular graphs; description of
Numerical Methods and application of them in software, special algorithms used in Industrial
Engineering

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Aritmetik islemleri, degiskenleri, dizileri, matrisleri, if/else yapilarini ve dénguleri kullanarak temel
programlar gelistirir. [4.1]

2. Sayisal yontemlerdeki temel konulari gézer; kdk bulma, denklem sistemlerinin ¢dzimi,
enterpolasyon, sayisal tiirev ve sayisal integral. [1.2-4.1]

3. Cizge teorisinde bazi temel algoritmalari uygular. [4.1]

4. Endustri Mihendisliginde sik kullanilan bazi uygulamalari basit programlar kullanarak ¢ézer.
[4.1]

[Not: Késeli parantez igindeki sayilar ilgili program giktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily:

1. Develops basic programs using arithmetic operations, variables, arrays, matrices, if/else
structures, and loops. [4.1]

2. Solve the fundamental topics in numerical methods; root finding, solution of systems of
equation, interpolation, numerical difference, and numerical integration, [1.2-4.1]

3. Implement some basic algorithms for graph theory [4.1]

4. Generate basic programs to solve some frequently used applications in Industrial Engineering
4.1

ENot«]’-): Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi
(Textbook)

Numerical Analysis: Pearson New International Edition, 2nd Edition, Timothy Sauer, Pearson

'Yardimci Kaynaklar
(Supplementary Material)

1. Graph Theory and Applications with Exercises and Problems, Jean-Claude Fournier, WILEY
2. Numerical Methods Using MATLAB, Fourth Edition, John. H. Mathews and Kurtis D. Fink,
Pearson

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulan
1 Degiskenler, matrisler ve temel aritmetik operatoérler, fonksiyonlar
2 Program kontroli ve déngiiler: If/else yapisi, while dongis, for donglisi
3 Tek doéngu algor_itm.allall'l: Pgrm[]tasyon, kombinasyon ve faktoriyel
hesaplamalar, bir dizinin minimum ve maksimumunu bulma;
4 ic ice déngli algoritmalari: arama algoritmalari; siralama
5 Cizge teorisine girig ve cizgelerin gosterilmesi
6 Grafikle ilgili tanimlar ve temel gizge teorisi (basit, tam, dongu, diizenli)
7 Grafikle ilgili tanimlar ve temel gizge teorisi (basit, tam, dongu, diizenli)




8 Sayisal Yontemlere Girig; Kok bulma algoritmalari

9 Denklem Sistemlerinin Cézumu

10 Polinom ve spline enterpolasyonu, en kiglk kareler yontemi

1 Sayisal integral ve tirev

12 Endustri MUhendisligi Uygulamalari; Vaka Analizi

13 Endustri MUhendisligi Uygulamalari; Vaka Analizi

14 Endustri MUhendisligi Uygulamalari; Vaka Analizi

COURSE PLAN
Week Topics Laboratory / Tutorial Work

1 Variables, matrices and basic arithmetic operators, functions

2 Program control and loops: If/else structure, while loop, for loop

3 Single qup algqrithms: Permutation, combination and factorial
computations, finding min and max of an array

4 Nested loop algorithms: search algorithms; sorting (selection sort, bubble
sort)

5 Introduction to graphs and their representations,

6 Graph related definitions and basic graph theory, (simple, complete, cycle,
regular)

7 Graph related definitions and basic graph theory, (simple, complete, cycle,
regular)

8 Introduction to Numerical Methods; Root finding algorithms

9 Solution of Systems of Equations

10 Polynomial and spline interpolation, least squares fitting

1 Numerical integration and differentiation

12 Applications in Industrial Engineering; Case Study

13 Applications in Industrial Engineering; Case Study

14 Applications in Industrial Engineering; Case Study

DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT SYSTEM)

Etkinlikler (Activities)

Katki Orani (Contribution) (%)

Toplam

Yaniyil i¢i Yazil Sinavlar (Semester Written Exams) 50
Odevler (Homework) 10
. Raporlar (Reports)
Yanyil Igi —
Caligmalari Laboratuar (Laboratory Activities)
Seminer (Seminar)
(Semester -
Activities) Sunumlar (Presentations)
Doénem Projesi (Term Project)
Diger (derse katilim, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI 40
100

DERSIN ENDUSTRiI MUHENDISLIGI PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Program Kazanimlar (Ciktilari)

Yiiksek|Duguik

1.1

disiplinine 6zgl konularda bilgi.

Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili mihendislik




Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili mihendislik
1.2 |disiplinine 6zgu konulardaki bilgilerin karmasik mihendislik problemlerinin ¢ézimiinde °
kullanabilme becerisi.

Karmasik mihendislik problemlerini, temel bilim, matematik ve mihendislik bilgilerini kullanarak

21 N . .
tanimlama, formile etme ve analiz becerisi.

Ele alinan karmasik mihendislik problemleriyle ilgili BM Sirdirulebilir Kalkinma Amaglarini

2.2 . - . iy
gbzeterek tanimlama, formile etme ve analiz becerisi.

3.1 |Karmasik muhendislik problemlerine yaratici ¢dzimler tasarlama becerisi.

Karmasik sistemleri, stregleri, cihazlari veya Urtnleri gercekgi kisitlari ve kosullari gézeterek,

3.2 mevcut ve gelecekteki gereksinimleri karsilayacak bigimde tasarlama becerisi.

Karmasik mihendislik problemlerinin analizi ve ¢éziimiine yénelik, tahmin ve modelleme de dahil
4.1 |olmak Uzere, uygun teknikleri, kaynaklari ve modern mihendislik ve bilisim araglarini, )
sinirlamalarinin da farkinda olarak segme ve kullanma becerisi.

5.1 [Karmasik mihendislik problemlerinin incelenmesi igin literatlir arastirmasi yapma becerisi.

5.2 [Karmasik mihendislik problemlerinin incelenmesi i¢in deney tasarlama becerisi.

Karmasik mihendislik problemlerinin incelenmesi icin deney yapma, veri toplama, sonuglari

5.3 . oy . . .
analiz etme ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.

Muhendislik uygulamalarinin BM Surdurulebilir Kalkinma Amaglari kapsaminda, topluma, saglik

6.1 ve guvenlige, ekonomiye, surdurdlebilirlik ve gevreye etkileri hakkinda bilgi.

6.2 [Mduhendislik ¢gdziimlerinin hukuksal sonuglari konusunda farkindalik.

7.1 [Mduhendislik meslek ilkelerine uygun davranma, etik sorumluluk hakkinda bilgi.

Hicbir konuda ayrimcilik yapmadan, tarafsiz davranma ve gesitliligi kapsayici olma konularinda

7.2 farkindalik.

8.1 |Bireysel olarak (ylz ylze, uzaktan veya karma) etkin bicimde ¢aligabilme becerisi.

Disiplin i¢i takimlarda (ylz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin

8.2 bicimde ¢aligsabilme becerisi.
8.3 Cok disiplinli takimlarda (yliz ylze, uzaktan veya karma) takim Uyesi veya lideri olarak etkin
’ bicimde ¢aligsabilme becerisi.
9.1 Hedef kitlenin gesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda sézl{

etkin iletisim kurma becerisi.

Hedef kitlenin cesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda yazil
9.2 |etkin iletisim kurma becerisi.

10.1 |Proje yonetimi ve ekonomik yapilabilirlik analizi gibi is hayatindaki uygulamalar hakkinda bilgi.

10.2 |Girisimcilik ve yenilikgilik hakkinda farkindalik.

Bagimsiz ve surekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve
11.1 |teknolojik degisimlerle ilgili sorgulayici diistinebilmeyi kapsayan yagsam boyu 6grenme becerisi.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes High | Low

The knowledge of mathematics, science, basic engineering, computer calculations, and topics
1.1 |specific to the relevant engineering discipline.

The ability to apply knowledge of mathematics, science, basic engineering, computer-aided
design, and topics specific to the relevant engineering discipline to solve complex engineering
1.2 |problems.

The ability to identify, formulate, and analyze complex engineering problems using basic science,
2.1 |mathematics, and engineering knowledge.

The ability to define, formulate, and analyze complex engineering problems with consideration for
2.2 |the UN Sustainable Development Goals.




3.1 |The ability to design creative solutions for complex engineering problems.
The ability to design complex systems, processes, devices, or products that meet current and
3.2 |future requirements, considering realistic constraints and conditions.
The ability to select and use appropriate techniques, resources, and modern engineering and °
information technology tools, including prediction and modeling, for the analysis and solution of
4.1 |complex engineering problems, while being aware of their limitations.
5.1 |The ability to conduct literature research for the examination of complex engineering problems.
5.2 |The ability to design experiments for the investigation of complex engineering problems.
The ability to use research methods, including conducting experiments, collecting data, analyzing
5.3 [results, and interpreting findings, to investigate complex engineering problems.
The knowledge about the impact of engineering applications on society, health and safety, the
economy, sustainability, and the environment within the framework of the UN Sustainable
6.1 |Development Goals.
6.2 [The awareness of the legal consequences of engineering solutions.
Behaving in accordance with engineering professional principles, knowledge of ethical
7.1 [responsibilities.
The awareness of acting impartially and inclusively in terms of diversity, without discrimination in
7.2 |any matter.
8.1 |The ability to work effectively individually (face-to-face, remote, or hybrid).
Ability to work effectively as a team member or leader in discipline-specific teams (face-to-face,
8.2 [remote, or hybrid).
The ability to work effectively as a team member or leader in multidisciplinary teams (face-to-face,
8.3 |remote, or hybrid).
The ability to communicate effectively on technical matters, considering the differences among
9.1 |[the target audience (such as education, language, and profession, etc.).
The ability to communicate effectively in writing on technical matters, considering the differences
9.2 |among the target audience (such as education, language, profession, etc.).
The knowledge of business applications such as project management and economic feasibility
10.1 |analysis.
10.2 | The awareness of entrepreneurship and innovation.
Lifelong learning skills that encompass independent and continuous learning, the ability to adapt
11.1 [to new and emerging technologies, and critical thinking about technological change.
AKTS - iS YUKU TABLOSU (ECTS - WORK LOAD TABLE)
ETKINLIKLER Sayi Siire (saat) | Is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (hr)) |(Work Load (hr))
Ders Siiresi
(Lectures) 14 2 28
Yariyil Sonu Sinavi (Hazirhk Siiresi Dahil) 1 10 10
(Final Exam (Preparation included))
Yanyil i¢i Yazili Sinavlar (Hazirlik Siiresi Dahil) 4 8 32
(Semester Written Exams (Preparation included))
Sinif Digi Galisma Siiresi 14 1 14
(Out of class study time)
Odevler
(Homework) 5 2 10
Raporlar
(Reports)




Laboratuar
(Laboratory Activities)

14

14

Seminer
(Seminar)

Sunumlar
(Presentations)

Doénem Projesi
(Term Project)

Toplam s Yiikii
(Total Load)

108
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(ECTS Credits of the course (Total Work Load / 25))
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