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Dersin Amaci

(Course Objectives)

Yoneylem aragtirmasinin ana 6gelerinden dogrusal ve nonlinear programlama, gerekirci dinamik
programlama ile ilgili temel bilgileri 6grencilere kazandirmak

To teach the main topics of Operations Research; Linear Programming, Nonlinear programming
and Deterministic Dynamic Programming to the students.

Dersin igerigi

(Course Content)

Ag modelleri, en kisa yol, en biyuk akig, En dusuk maliyetli ag akis problemleri, en kic¢ik
kapsayan agaclar problemi. Klasik eniyileme kurami, tek degiskenle eniyileme, disbikeylik, cok
degiskenle kisitsiz ve kisitli eniyileme,. Dogrusal olmayan programlama: Lagrange Carpani ile
eniyileme, Karush-Kuhn-Tucker eniyileme kosullari dogrudan arama ve egim yontemleri,Steepest
Ascent ve Golden section search yontemleri. Gerekirci dinamik programlama.

Network Models, shortest path, maximum flow, minimum-cost network flow problems, minimum
spanning tree problem. Classical optimization, optimization in one variable, convexity,
unconstrained and constrained optimization in many variables, Karush-Kuhn-Tucker optimality
conditions; Nonlinear programming, direct search and gradient methods. Steepest ascent and
Golden Section Search methods. Deterministic Dynamic Programming.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Degisik Ag problemlerini, en kisa yol, en ¢ok akis, kritik yol, en disiuk maliyetli ag akis
problemleri, en kiiglik kapsama agdaci problemlerini gosterir. [2a,2b]

2. Dogrusal Olmayan tek degiskenli, cok degiskenli, altin kesit, en dik ¢ikis, Lagrange garpani,
Kuhn-Tucker kosullari, Ikinci Derece Programlama eniyilemesi ¢ozer. [2a]

3. Gerekirci dinamik programlama teknigdini gosterebilir. [2a,2b]

4. Muhendislik ve yonetimsel problemleri matematiksel eniyileme problemi olarak formule eder
ve modeller. [2a,2b]

5. Eniyileme problemlerinin ¢6zimu icin GAMS ve Excel yazilimlarini kullanabilir. [4a]

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

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

1. Demonstrate the basics of various network model, shortest path, maximum flow, critical path,
minimum cost network flow problems, minimum spanning tree problems. [2a,2b]

2. Solve nonlinear optimization with one variable, several variable, golden section, steepest
ascent, Lagrange multipliers, Kuhn-Tucker conditions, Quadratic Programming. [2a]

3. Demonstrate deterministic dynamic programming technique. [2a,2b]

4. Formulate and model engineering and managerial problems as mathematical optimization
problems. [2a,2b]

5. Use software such as GAMS and Excel for the solution of optimization problems. [4a]

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

Dersin ISCED Kategorisi

(ISCED Category of the course)

52 Muhendislik
(52 Engineering)

Ders Kitabi
(Textbook)

“Operations Research: Applications and Algorithms”, Winston.

Yardimci Kaynaklar
(Supplementary Material)

ul

ntroduction to Operations Research”, Hillier, Lieberman; “Optimization in Operations Research”,
Ronald Rardin; “Operations Research: An Introduction”, Hamdy Taha.

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Uygulama / Laboratuar Konulari
Web: AGRODEP GAMS Egitimi Ders
1 Giris ve genel hatirlatma tekrari, Ag Probleminin tanimi 1A: Getting Ready

Structure of GAMS Model

2 Ag modelleri: En kisa yol , Disjkstra algoritmasi

Web: AGRODEP GAMS Egitimi Ders
1B: GAMS Tour

3 Ag modelleri: En buyuk akis problemi, Ford Fulkerson method

Web: AGRODEP GAMS Egitimi Ders 2:
An Introduction




\Web: AGRODEP GAMS Egitimi Ders 3:
Syntax Basics

4 |Ag modelleri:Kritik yol metodu Web: AGRODEP GAMS Training Ders
4: QOutput Files
5 Ag modelleri: En dusuk maliyet ag akis problemi, en kiiguk Web: AGRODEP GAMS Egitimi Ders 5:
kapsama prb. Intermediate Syntax
DOP(Dogrusal olamayan programlama): Kavramlar, i¢ bikey, Web: AGRODE.P .GAMS Egitimi Ders
6 disbiikev hessian Compilation Output
s Y, ) Error Reporting
7 DOP: tek degiskenli fonksiyonlar, Golden Section Aramasi Web: A_GRODEP GAMS Egitimi Ders
6: Advanced Commands
Web: AGRODEP GAMS Egitimi Ders
8 DOP:kisitsiz gok degiskenli fonsiyonlari engoklama ve enazlama Logical Conditions
Conditional Expressions
Web: AGRODEP GAMS Egitimi Ders
) . . . .. . The Loop Statement, The If-Elself-Else
9 DOP: kisitsiz gok degiskenli fonsionlar, Steepest Ascent yontemi, Statement, The While Statement, The
For Statement
. oy . . . : Web: AGRODEP GAMS Egitimi
10 DOP: kisitli gok dediskenli fonsionlar, Lagrange Carpani yontemi Lesson 7: Advanced File Management
11 DOP: k|§|tI| cok degiskenli fonsionlar,Kuhn_Tucker yontemi, GAMS: sample problems
Quadratic programlama
12 Dinamik Programlama: giris, en kisa yol problemi Excel Solver; Dygﬁjmlc Programming
13 Dinamik Programlama: envanter problemi Excel Solver, Dylr;?gmc Programming
14 Dinamik Programlama: Kaynak atama problemi Excel Solver; Dylr;?gmc Programming
COURSE PLAN
Week Topics Laboratory / Tutorial Work
Web: AGRODEP GAMS Training
1 Introduction and overview Lesson 1A: Getting Ready
Structure of GAMS Model
] . . Web: AGRODEP GAMS Training
2 Network Models; Shortest Path-Dijkstra Algorithm Lesson 1B: GAMS Tour
) . Web: AGRODEP GAMS Training
3 Network models; Maximum Flow-Ford—Fulkerson Method Lesson 2 An Introduction
Web: AGRODEP GAMS Training
Lesson 3: Syntax Basics
4 Network models; CPM Critical Path Method Web: AGRODEP GAMS Training
Lesson 4: Output Files
5 Network models; MCNFP Min. Cost Network Flow Problem, Web: AGRODEP GAMS Training
MST- Minimum Spanning Tree Lesson 5: Intermediate Syntax
Nonlinear programming; Review Of Differential Calculus; Web: AGRODEP GAMS Training
6 Introductory Concepts; NLP-Convex And Concave Functions; Compilation Output
Hessian Error Reporting
7 Nonlinear programming; Web: AGRODEP GAMS Training
NLP-one Variabe; NLP golden Section Search Lesson 6: Advanced Commands
Nonlinear programming; Unconstrained Maximization and web: AGRQDEP GA.MS Training
8 ST : . Logical Conditions
Minimization with Several Variables e .
Conditional Expressions
9 Nonlinear programming; Web: AGRODEP GAMS Training

The Method of Steepest Ascent ;

The Loop Statement, The If-Elself-Else



https://www.youtube.com/watch?v=JqFAAtzW0dk
https://www.youtube.com/watch?v=JqFAAtzW0dk
file:///C:/Users/ASUS/Desktop/Asistanlık/Web/Müfredat%20Dosyalar/Güncel%20Profiller-25.04.2021/AGRODEP%20GAMS%20Training%20Lesson%205:%20Intermediate%20Syntax
file:///C:/Users/ASUS/Desktop/Asistanlık/Web/Müfredat%20Dosyalar/Güncel%20Profiller-25.04.2021/AGRODEP%20GAMS%20Training%20Lesson%205:%20Intermediate%20Syntax
https://www.youtube.com/watch?v=2DUEKZNiqd8
https://www.youtube.com/watch?v=2DUEKZNiqd8

Statement, The While Statement, The
For Statement
10 Nonlinear programming; Web: AGRODEP GAMS Training
Lagrange Multipliers Lesson 7: Advanced File Management
Nonlinear programming; i
1 The Kuhn-Tucker Conditions: Quadratic Programming GAMS: sample problems
12 Dynamic programming; Excel Solver; Dynamic Programming
Shortest Path Problem Prb.
13 Dynamic programming; Excel Solver; Dynamic Programming
Inventory Problem Prb.
14 Dynamic programming; Excel Solver; Dynamic Programming
Resource-allocation Problems Prb.
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT SYSTEM)
Etkinlikler (Activities) Katki Orani (Contribution) (%)
Yariyil igi Yazili Sinavlar (Semester Written Exams) 55
Odevler (Homework)
. Raporlar (Reports)
Yanyil Igi —
Caligmalan |Laboratuar (Laboratory Activities) 10
Seminer (Seminar)
(Semester -
Activities) Sunumlar (Presentations)
Donem Projesi (Term Project)
Diger (derse katihm, saha gezi, vb.)
(Other: e.g. attendance, field trip etc.)
YARIYIL SONU SINAVI (Final Exam) 35
Toplam (Total) 100

DERSIN ENDUSTRI MUHENDISLIGIi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Program Kazanimlari (Giktilari)

Yiksek

Diisiik

1(a)

Matematik, fen bilimleri ve Endustri Muhendisligine 6zgu konularda yeterli bilgi birikimi.

1(b)

Bu alanlardaki kuramsal ve uygulamali bilgileri, karmagik muhendislik problemlerinin ¢ézuimuinde
kullanabilme becerisi.

2(a)

Karmasik mihendislik problemlerini tanimlama, formiile etme ve ¢ézme becerisi.

2(b)

Bu amacla uygun analiz ve modelleme ydntemlerini segme ve uygulama becerisi.

3(a)

Karmasik bir sistemi, slreci, cihazi veya urinu gergekgci kisitlar ve kosullar altinda, belirli
gereksinimleri karsilayacak sekilde tasarlama becerisi.

3(b)

Bu amagla modern tasarim yontemlerini uygulama becerisi.

4(a)

Muhendislik uygulamalarinda karsilagilan karmagsik problemlerin analizi ve ¢ézim igin gerekli
olan modern teknik ve araglari segme ve kullanma becerisi.

4(b)

Bilisim teknolojilerini etkin bir sekilde kullanma becerisi.

5(a)

Karmasik mihendislik problemlerinin veya disipline 6zgl arastirma konularinin incelenmesi i¢in
deney tasarlama becerisi.

5(b)

Deney yapma, veri toplama, sonugclari analiz etme ve yorumlama becerisi.

6(a)

Disiplin i¢i takimlarda etkin bicimde ¢aligsabilme becerisi.

6(b)

Cok disiplinli takimlarda etkin bicimde ¢alisabilme becerisi.

6(c)

Bireysel calisma becerisi.

7(a)

S6zIU ve yazih etkin iletisim kurma becerisi.

7(b)

En az bir yabanci dil bilgisi.

7(c)

Etkin rapor yazma ve yazili raporlari anlama becerisi.



https://www.youtube.com/watch?v=JqFAAtzW0dk
https://www.youtube.com/watch?v=JqFAAtzW0dk

7(d)

Tasarim ve Uretim raporlari hazirlayabilme becerisi.

7(e)

Etkin sunum yapabilme becerisi.

7(f)

Acik ve anlasilir talimat verme ve alma becerisi.

8(a)

Yasam boyu 6grenmenin gerekliligi konusunda farkindalik.

8(b)

Bilgiye erisebilme, bilim ve teknolojideki gelismeleri izleme ve kendini strekli yenileme becerisi.

9(a)

Etik ilkelerine uygun davranma, mesleki ve etik sorumluluk hakkinda bilgi.

9(b)

Muhendislik uygulamalarinda kullanilan standartlar hakkinda bilgi.

10(a)

Proje yonetimi, risk yonetimi ve degisiklik ydnetimi gibi, is hayatindaki uygulamalar hakkinda

10(b)

Girigimcilik, yenilikgilik hakkinda farkindalik.

10(c)

Surdurulebilir kalkinma hakkinda bilgi.

11(a)

Muhendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, cevre ve guvenlik
Uzerindeki etkileri ve gagin muhendislik alanina yansiyan sorunlari hakkinda bilgi.

11(b)

Muhendislik ¢goziimlerinin hukuksal sonuglari konusunda farkindalik.

CONTRIBUTION of the COURSE on INDUSTRIAL ENGINEERING PROGRAM OUTCOMES

Program Outcomes

High

Low

1(a)

Adequate knowledge in mathematics, science and engineering subjects pertaining to the
Industrial Engineering discipline.

1(b)

Ability to use theoretical and applied knowledge in these areas in complex engineering problems.

2(a)

Ability to identify, formulate, and solve complex engineering problems.

2(b)

Ability to select and apply proper analysis and modeling methods for this purpose.

3(a)

Ability to design a complex system, process, device or product under realistic constraints and
conditions, in such a way as to meet the desired result.

3(b)

Ability to apply modern design methods for this purpose.

4(2)

Ability to devise, select, and use modern techniques and tools needed for analyzing and solving
complex problems encountered in engineering practice.

4(b)

Ability to employ information technologies effectively.

5(@)

Ability to design experiments for investigating complex engineering problems or discipline specific
research questions.

5(b)

Ability to conduct experiments, gather data, analyze and interpret results for investigating
complex engineering problems or discipline specific research questions.

6(a)

Ability to work efficiently in intra-disciplinary teams.

6(b)

Ability to work in multi-disciplinary teams.

6(c)

Ability to work individually.

7(2)

Ability to communicate effectively, both orally and in writing.

7(b)

Knowledge of a minimum of one foreign language.

7(c)

Ability to write effective reports and comprehend written reports.

7(d)

Ability to prepare design and production reports.

7(e)

Ability to make effective presentations.

7(f)

Ability to give and receive clear and intelligible instructions.

8(a)

Awareness of the need for lifelong learning.

8(b)

Ability to access information, to follow developments in science and technology, and to continue
to educate him/herself.

9(a)

Knowledge on behavior according ethical principles, professional and ethical responsibility.

9(b)

Knowledge on standards used in engineering practices.

10(a)

Knowledge about business life practices such as project management, risk management, and
change management.

10(b)

Awareness in entrepreneurship and innovation.

10(c)

Knowledge about sustainable development.




11(a)

Knowledge about the global and social effects of engineering practices on health, environment,
and safety, and contemporary issues of the century reflected into the field of engineering.

11(b)

Awareness of the legal consequences of engineering solutions.

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

ETKINLIKLER
(COURSE ACTIVITIES)

Sayi
(Quantity)

Sire (saat)
(Time (hr))

is Yiikii (saat)
(Work Load (hr))

Ders Siresi
(Lectures)

14

3

42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

20

20

Yanyl i¢i Yazih Sinavlar (Hazirlik Siiresi Dahil)
(Semester Written Exams (Preparation included))

15

30

Sinif Dis1 Galigma Siiresi
(Out of class study time)

14

28

Odevler
(Homework)

27

Raporlar
(Reports)

Laboratuar
(Laboratory Activities)

14

28

Seminer
(Seminar)

Sunumlar
(Presentations)

Doénem Projesi
(Term Project)

Toplam s Yiikii
(Total Load)

175
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