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Dersin Amaci

(Course Objectives)

Bu dersin amaci, 6grencilere yoneylem arastirmasinin temel kavramlarini kazandirarak dogrusal
ve tamsayili programlama problemlerini modelleyebilme, ¢bzlicl yazilimlar kullanarak ¢ézebilme
ve elde edilen sonuglari yonetsel karar verme siireci agisindan yorumlayabilme becerisi
kazandirmaktir.

The aim of this course is to provide students with fundamental concepts of operations research
and to develop their ability to formulate, solve using optimization solvers, and interpret linear and
integer programming models for decision-making problems.

Dersin igerigi

(Course Content)

Matematiksel modelleme kavramlari ve ydneylem arastirmasina giris. Dogrusal programlama ve
problem formulasyonu. Dogrusal programlama modellerinin ¢éztict yazilimlar kullanilarak
¢ozulmesi ve yorumlanmasi. Cok amagli karar problemlerine giris ve hedef programlama
yaklagimi. Duyarlilik analizi ve yonetsel karar destegi. Dualite kavrami. Tamsayili ve ikili (binary)
karar problemlerinin modellenmesi. Atama ve tasima problemleri.

Introduction to operations research and mathematical modeling concepts. Linear programming and
problem formulation. Solver-based solution and interpretation of linear programming models.
Introduction to multi-objective decision problems and goal programming. Sensitivity analysis and
decision support. Duality concepts. Integer and binary decision modeling. Assignment and
transportation problems.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. YoOneylem arastirmasi ve dogrusal programlamanin temel kavram ve ilkelerini
aciklayabilme (Kavramsal Anlama) [2.1]

2. Gergek yagsam karar problemleri i¢in karar degigkenlerini, amag fonksiyonunu ve
kisitlari tanimlayarak dogrusal programlama modelleri olusturabilme (Model Olugturma
Becerisi) [2.1]

3. Optimizasyon ve duyarlilik analizi sonuglarini yorumlayarak yonetsel karar verme
siirecini destekleyebilme ve ¢oéziimiin saglamhligini degerlendirebilme (Yorumlama ve
Karar Destegi Olusturma Becerisi) [2.1]

4. ikili (binary) ve atama tipi kararlar dahil olmak iizere ayrik karar problemleri igin
tamsayili optimizasyon modelleri gelistirebilme ve ¢6zebilme (Ayrik Karar Modelleme
Becerisi) [2.1]

5. Bilgisayar ortaminda dogrusal ve tamsayili programlama modellerini analiz etmek ve
¢6zmek icin optimizasyon ¢éziicii (solver) araglarini kullanabilme (G6ziicii Kullanma
Becerisi) [4.1]

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

Upon successful completion of this course, students will be able to:

1. Explain the fundamental concepts and principles of operations research and linear
programming (Conceptual Understanding). [2.1]

2. Formulate linear programming models by defining decision variables, objective
functions, and constraints for real-life decision problems (Model Formulation Skill).
[2.1]

3. Interpret optimization and sensitivity analysis results to support managerial decision-
making and evaluate solution robustness (Interpretation and Decision Support Skill).
[2.1]

4. Develop and solve integer optimization models for discrete decision-making problems
including binary and assignment-type decisions (Discrete Decision Formulation Skill).
[2.1]

5. Apply optimization solver tools to analyze and solve linear and integer programming
models in a computing environment (Solver Usage Skill). [4.1]

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi

(ISCED Category of the course)

52 Mihendislik
(52 Engineering)




Ders Kitabi

(Textbook)

“Operations Research: Applications and Algorithms”, Winston

'Yardimci Kaynaklar -
(Supplementary Material)

HAFTALIK KONULAR

Hafta|Konu Laboratuvar / Uygulama
1 Y(.:fn?ylem.Ara§t|rmasma Girig ve Optimizasyon Optimizasyon ¢ozlcllerine ve bilgisayar ortamina giris
Dasuncesi
5 Yoneylem Arastirmasinda Problem Formilasyonu [MS Excel Solver kullanarak dogrusal programlama
(karar degiskenleri, amag fonksiyonu, kisitlar) modeli olugturma
3 Dogrusal Programlama ve Grafiksel Yorumlama EXC?' kuIIa__na__ralEdogrusaI programlama problemlerinin
grafiksel ¢dzimi ve yorumlanmasi
4 Simplex Yéntemi: Kavramsal Anlayis Cozici tabanh dogrusal programlama ¢6zimi ve
sonuglarin yorumlanmasi
Coziuci yazihm kullanarak uygulanamaz dogrusal
5 Uygulanamazlik (Infeasibility) ve Big-M Yontemi  |programlama modellerinin kurulmasi ve Big-M
yaklasimi
6 Hedef Programlama ve Cok Amagcli Karar Verme Gozicu ortarnlan kullanarak hedef programlama
modellemesi
Duyarllik Analizi: Amag Fonksiyonu Katsayilari ve |.._.. .
7 Azaltiimis Maliyetler Co6zuci duyarhlik raporlarinin yorumlanmasi
8 Duyarlilik Analizi: Sag Taraf (RHS) Degisimleri ve [What-if analizi ve duyarlilik sonuglarinin yénetsel
Golge Fiyatlar acgidan yorumlanmasi
9 Dogrusal Programlamada Dualite: Ekonomik Cozici giktilart kullanilarak asal—dual iligkilerinin
Yorum analizi
10  |Dualite ve Duyarlilik Analizi ile llikisi Dualite kavramlarinin ¢ozticd tabanl olarak
dogrulanmasi
1 Tamsayili Programlama: Formilasyon ve Cozicl yazihm kullanarak tamsayili ve ikili karar
Mantiksal Kisitlar problemlerinin modellenmesi
12 |Atama Problemleri ve Ikili Karar Modelleri Cozici araglgn k”!!a[‘ar?k atama problemlerinin
modellenmesi ve ¢6zim
13 [Tasima Problemleri Qozu._J_ch ya_.Z|I|m kullanarak tagima modelinin kurulmasi
ve ¢OzUimi
14 Bitunlesik Optimizasyon Vaka Calismasi ve Butunlesik optimizasyon vaka ¢alismasi ve dersin
Dersin Genel Degerlendirmesi genel degerlendirmesi
COURSE PLAN
Week Topic Laboratory / Tutorial Work
1 Introduction to Operations Research and Introduction to optimization solvers and computing
Optimization Thinking environment
Problem formulation in Operations Research . . . .
L . e . Linear programming model formulation using MS
2 |(decision variables, objective functions, Excel Solver
constraints)
) ) . . Graphical solution and interpretation of LP
3 |Linear Programming and Graphical Interpretation |5roblems using Excel
4 |Simplex Method: Conceptual Understanding gfo:;(selrj-ltt)sased solution of LP models and interpretation
5 |Infeasibility and Big-M Method Mgdelllng infeasible LP problems and Big-M approach
using solver software
6 Goal Programming and Multi-Objective Decision |Goal programming modelling using solver
Making environments
Sensitivity Analysis: Objective Coefficients and . e
7 Reduced Costs Interpretation of solver sensitivity reports
8 Sensitivity Analysis: RHS Changes and Shadow [What-if analysis and managerial interpretation of
Prices sensitivity results
9 Duality in Linear Programming: Economic Analysis of primal—-dual relationships using solver
Interpretation outputs
10 |Duality and Its Relationship to Sensitivity Analysis [Solver-based validation of duality concepts




" Constraints using solver software

Integer Programming: Formulation and Logical ~ [Modelling integer and binary decision problems

12 |Assignment and Binary Decision Models
solver tools

Assignment problem modelling and solution using

13 |Transportation Problems
solver software

Transportation model formulation and solution using

14
Integrated Optimization Case and Course Review |Integrated Optimization Case and Course Review
DERSIN DEGERLENDIRME SiSTEMi
(COURSE ASSESSMENT SYSTEM)
Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yariyil i¢i Yazil Sinavlar (Semester Written Exams) 40
Odevler (Homework) 10
- Raporlar (Reports)
Yarniyil lgi —
Caligmalan |Laboratuar (Laboratory Activities) 15
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 (Final Exam) 35
Toplam (Total) 100

DERSIN ENDUSTRiI MUHENDISLIGIi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Program Kazanimlari (Ciktilari) Yiiksek|Diisiik
11 Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili mihendislik
’ disiplinine 6zgl konularda bilgi.
Matematik, fen bilimleri, temel mihendislik, bilgisayarla hesaplama ve ilgili mihendislik
1.2 |[disiplinine 6zgi konulardaki bilgilerin karmasik mithendislik problemlerinin ¢ézimiinde
kullanabilme becerisi.
21 Karmasik mihendislik problemlerini, temel bilim, matematik ve mihendislik bilgilerini kullanarak °
’ tanimlama, formile etme ve analiz becerisi.
2.2 Ele alinan karmasik mihendislik problemleriyle ilgili BM Sirdurulebilir Kalkinma Amaglarini
’ gbzeterek tanimlama, formile etme ve analiz becerisi.
3.1 |Karmasik muhendislik problemlerine yaratici ¢dzimler tasarlama becerisi.
3.2 Karmasik sistemleri, siiregleri, cihazlari veya Urinleri gergekgi kisitlari ve kosullar gézeterek,
’ mevcut ve gelecekteki gereksinimleri kargilayacak bigimde tasarlama becerisi.
Karmasik mihendislik problemlerinin analizi ve ¢éziimiine yonelik, 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.
5.3 Karmasik mihendislik problemlerinin incelenmesi igin deney yapma, veri toplama, sonuglari
’ analiz etme ve yorumlama dahil, arastirma yontemlerini kullanma becerisi.
Muhendislik uygulamalarinin BM Surdurulebilir Kalkinma Amaglari kapsaminda, topluma, saglik
6.1 N L . e S P
ve glvenlige, ekonomiye, surdurilebilirlik ve gevreye etkileri hakkinda bilgi.
6.2 [Mduhendislik ¢gdzimlerinin 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 c¢aligabilme becerisi.

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

8.2 bicimde ¢aligabilme becerisi.
8.3 Cok disiplinli takimlarda (yliz ylize, uzaktan veya karma) takim Uyesi veya lideri olarak etkin
’ bicimde ¢aligabilme becerisi.
9.1 Hedef kitlenin gesitli farkhliklarini (egitim, dil, meslek gibi) dikkate alarak, teknik konularda s6zli

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 |Girigsimcilik ve yenilikgilik hakkinda farkindalik.

Bagimsiz ve strekli 6grenebilme, yeni ve gelismekte olan teknolojilere uyum saglayabilme ve
11.1 |teknolojik degisimlerle ilgili sorgulayici dislinebilmeyi 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 - i$ 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 3 42
Yariyil Sonu Sinavi (Hazirhk Siiresi Dahil) 1 20 20
(Final Exam (Preparation included))
Yanyil i¢i Yazili Sinavlar (Hazirlik Siiresi Dahil) 4 7 28
(Semester Written Exams (Preparation included))
Sinif Digi Galisma Siiresi
(Out of class study time) 14 3 42
Odevler
(Homework) 2 4 8
Raporlar
(Reports)
Laboratuar
(Laboratory Activities) 14 2 28
Seminer
(Seminar)
Sunumlar
(Presentations)
Doénem Projesi
(Term Project)
Toplam s Yiikii
(Total Load) 175
Dersin AKTS Kredisi (Toplam s Yiikii / 25) 7
(ECTS Credits of the course (Total Work Load / 25))
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