2025 - 2026 / 501004682023 - COMPUTATIONAL OPTIMIZATION / COMPUTATIONAL OPTIMIZATION

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

COMPUTATIONAL OPTIMIZATION / COMPUTATIONAL OPTIMIZATION

Ders Kodu / Course Code

501004682023

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Ders kapsaminda karar verme problemlerinin ¢oziimlerine yonelik temel kantitatif
yaklasimlar tanitiimaktadir.

To introduce basic quantitative approaches to decision making problems

igerigi / Content

Bu ders dogrusal programlama, simplex yéntem, duyarlilik analizi, aglar, maksimum akis,
minimum kesim, ag akis programlama, proje planlama igin pert, tamsay! programlama, ikili
ve karigik tamsayi programlama, ayrik arama igin bulugsal yontemler, dinamik
programlama konularini kapsamaktadir.

This course covers linear programming, simplex method, sensitivity analysis,
networks, maximum flow, minimum cut, network flow programming, pert for project
planning, integer programming, binary and mixed-integer programming, heuristics for
discrete search, dynamic programming.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

* Taha, H., Operations Research: An Introduction, Pearson.
* Winston,W.L., “Operations Research Applications and Algorithms”, Duxbury Press.
* John W. Chinneck, "Practical Optimization: a Gentle Introduction”, Carleton University.

* Taha, H., Operations Research: An Introduction, Pearson.

* Winston,W.L., “Operations Research Applications and Algorithms”, Duxbury Press.
* John W. Chinneck, "Practical Optimization: a Gentle Introduction", Carleton
University.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Orhan Dagdeviren




OGRENME GIKTILARI / LEARNING OUTCOMES

Muihendislikte karar verme problemlerine yonelik nicel yaklagimlari tanimak

Recognize quantitative approaches to decision making problems in engineering.

Creating mathematical models of decision making problems and understanding the modeling

2 Karar verme problemlerinin matematiksel modellerini olusturmak ve modelleme surecini anlamak process

3 Simplex yontemi algoritmasini ve uygulama adimlarini kavrayabilmek Comprehending the Simplex method algorithm and its application steps.

4 Dogrusal Programlama problem tiplerini, tamsayili ve karma tamsayili programlama kavramlarini Understanding Linear Programming problem types, integer and mixed integer programming concepts.
anlamak. Konveks kiimeleri, dejenerasyonu, sinirsiz ve miimkiin olmayan problem tirlerini anlamak. Understanding convex sets, degeneration, unbounded and unfeasible problem types.

5 Big M ve stepwise Simplex yontemini anlamak ve alternatif algoritmalarla elde edilen ¢éziimleri Understanding Big M and stepwise Simplex method and comparing the solutions obtained with
karsilastirmak. alternative algorithms.

NP, i . - e Learning the Sensitivity analysis, solution development, learning the concepts of adding new

6 Duyarlilik analizi, ¢6zim gelistirme, yeni kisitlar ve degiskenler ekleme kavramlarini 6grenme. constraints and variables.

7 Tamsayili programlama algoritmalarini anlama ve uygulama, Branch&Bound'u uygulama. Understanding and applying integer programming algorithms, applying Branch&Bound.

8 Ag optimizasyon problemlerinin yapisini ve matematiksel modellemeyi anlamak. Understanding the structure of network optimization problems and mathematical modeling.

9 Farkl ag optimizasyon problemlerinin ¢6zim yéntemlerini, varyasyonlarini ve duyarllik analizlerini Comprehending and apply solution methods, variations and sensitivity analysis of different network
kavramak ve uygulamak. optimization problems.

10 Proje yénetimi tekniklerini tanimak ve ilgili yazihm ve uygulamalarn uygulamak. Recognizing the project management techniques and applying related software and applications.

11 Cok amagli programlama problemlerinin yapisini ve modellemesini 6grenmek, dinamik programlama. Learning the structure and modeling of multi-objective programming problems, dynamic

programming.
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HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE

Hafta / Week

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

1Giris ve Temel Kavramlar

2Dogrusal Programlama ile Modelleme

3Dogrusal Programlama Uygulamalari

4Simplex Yontemi

5Duyarlilk analizi

6Aglara Girig

7Ag Algoritmalar

8Ara Sinav

9Maksimum Akis ve Minimum Kesme

10Ag Akisi Programlama

11Proje Planlama ve Cizelgeleme icin PERT

12Dal ve Sinir Yoluyla Tamsayi/Ayrik Programlama
13ikili ve Karisik Tamsayili Programlama

14Ayrik Arama igin Sezgisel Yontem: Genetik Algoritmalar ve Simiile
Tavlama

15Dinamik program

16Final

1Introduction and Fundamental Concepts

2Modeling with Linear Programming

3Linear Programming Applications

4Simplex Method

5Sensitivity Analysis

6An Introduction to Networks

7Network Algorithms

8Midterm

9Maximum Flow and Minimum Cut

10Network Flow Programming

11PERT for Project Planning and Scheduling
12Integer/Discrete Programming via Branch and Bound
13Binary and Mixed-Integer Programming

14Heuristics for Discrete Search: Genetic Algorithms and Simulated
Annealing

15Dynamic Programming

16Final
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities y Percentage of
Number - A
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities N y Percentage of
umber S o
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 30.00 30.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 32.00 32.00
Bireysel Calisma / Self Study 14 3.00 42.00
Toplam / Total: 32 72.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 150.00/30.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 150.00 / 30.00 = 5.00 ~ 5.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktlan / Program Ciktilari / Program Outcomes
Healtillgl Qe ies 111 (112113 [1.14 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Muhendislikte karar verme
problemlerine yonelik nicel
yaklagimlari tanimak /
Recognize quantitative
approaches to decision making
problems in engineering.

2.Karar verme problemlerinin
matematiksel modellerini
olusturmak ve modelleme
surecini anlamak / Creating
mathematical models of
decision making problems and
understanding the modeling
process.

3.Simplex yontemi
algoritmasini ve uygulama
adimlarini kavrayabilmek / 3 3 3 3
Comprehending the Simplex
method algorithm and its
application steps.

4.Dogrusal Programlama
problem tiplerini, tamsayil ve
karma tamsayili programlama
kavramlarini anlamak. Konveks
kimeleri, dejenerasyonu,
sinirsiz ve miamkin olmayan
problem tlrlerini anlamak. /
Understanding Linear
Programming problem types,
integer and mixed integer
programming concepts.
Understanding convex sets,
degeneration, unbounded and
unfeasible problem types.

5.Big M ve stepwise Simplex
yontemini anlamak ve alternatif
algoritmalarla elde edilen
cozumleri karsilagtirmak. /
Understanding Big M and 3 3
stepwise Simplex method and
comparing the solutions
obtained with alternative
algorithms.
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6.Duyarlilk analizi, g6ziim
gelistirme, yeni kisitlar ve
degiskenler ekleme
kavramlarini 6grenme. /
Learning the Sensitivity
analysis, solution development,
learning the concepts of adding
new constraints and variables.

7.Tamsayili programlama
algoritmalarini anlama ve
uygulama, Branch&Bound'u
uygulama. / Understanding and 3 2 2
applying integer programming
algorithms, applying
Branch&Bound.

8.Ag optimizasyon
problemlerinin yapisini ve
matematiksel modellemeyi
anlamak. / Understanding the 3 3 2 2
structure of network
optimization problems and
mathematical modeling.

9.Farkh ag optimizasyon
problemlerinin ¢ézim
yontemlerini, varyasyonlarini ve
duyarlilk analizlerini kavramak
ve uygulamak. /
Comprehending and apply
solution methods, variations
and sensitivity analysis of
different network optimization
problems.

10.Proje yonetimi tekniklerini
tanimak ve ilgili yazihm ve
uygulamalari uygulamak. /
Recognizing the project 3 2 5
management techniques and
applying related software and
applications.

11.Cok amagli programlama
problemlerinin yapisini ve
modellemesini 6grenmek,
dinamik programlama. /
Learning the structure and
modeling of multi-objective
programming problems,
dynamic programming.

Katki Dlzeyi / Contribution Level : 1-Cok Diisuk / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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