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Course Code Course Name Semester Theory Practice Lab Credit ECTS

IND 621 Stochastic Processes 1 3 0 0 3 8

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

English
Compulsory
Doctoral Degree

Gergek hayatta karsilagilan problemlerin buylk ¢cogunlugunda belirsizlik mevcuttur ve daha iyi kararlar
alabilmek icin bu belirsizliklerin dikkate alinmasi hususu buytk 6nem tagimaktadir. Hizmet sektori ve
endustride karsilasilan pek ¢ok karar probleminde dikkate alinmasi gereken musteri talepleri, Grtn tedarik
sureleri, Uran fiyati, maliyetler, tamir stresi, hizmet stresi vb. miktarlardaki belirsizlikleri temsil etmede
stokastik degiskenlerin kullanilmasi yaygin bir yaklagimdir. Doktora programinda zorunlu olarak sunulan
bu ders, 6grencilerin stokastik karar problemlerini tanimlamalarina ve stokastik strecler olarak formule
edip ¢b6zmelerine yardimci olacaktir. Bu kapsamda, dersin amaclari sunlardir:

1. Ogrencilerin, cogu gercek hayat problemlerinin stokastik bir dogasi oldugunu fark etmelerini saglamak.
2. Ogrencilere stokastik sistemleri nasil analiz edebileceklerine dair fikir vermek.

3. Ogrencilerin, stokastik problemleri saptama, formiile etme ve cézmeleri icin ihtiyac duyacaklari bilgi ve
yetenekleri edinmelerini saglamak.

1.hafta. Temel olasilik kavramlarini hatirlama (Ross, Bolim 1)

2.hafta. Rassal degiskenler: kesikli ve stirekli, beklenen deger, varyans (Ross, Bolim 2)

3.hafta. Rassal dediskenler (devam): Birlesik dagilimli rassal degiskenler, rassal dediskenlerin toplaminin
varyans ve kovaryansi, moment cikaran fonksiyonlar, limit teoremleri (Ross, B6lum 2)

4.hafta. Kosullu olasilik, kosullu beklenen deger: kosullu dagilim fonksiyonlari, olasilik, beklenen deger ve
varyans hesaplamada kosullandirmanin kullanimi (Ross, BolUm 3)

5.hafta. Markov Zinciri: Markov zinciri tanimi, Chapman-Kolmogorov denklemleri, durum olasiliklari hesabi
(Ross, Bolim 4)

6. hafta. Markov Zinciri (Devam): Durum siniflandirmasi, sonsuz planlama donemi varsayimi altinda
durum olasihdi hesaplamalari (Ross, Bolim 4)

7.hafta. Kesikli-Zamanli Markov Sureci: Durum olasiliklari hesabi icin sayisal érnekler (Howard, Bélim 1 ve
2)

8.hafta. Kesikli-Zamanli Markov Surregleri: Sonlu ve sonsuz planlama dénemleri icin beklenen 6dul hesabi
(Howard, Bolum 3)

9.hafta. Yaryil i¢i sinavi

10. hafta. Kesikli-Zamanli Markov Karar Sureci: Cézim algoritmalari: sonlu planlama dénemi icin
kullanilan value iteration teknigi, sonsuz planlama dénemi icin kullanilan policy iteration algoritmasi
(Howard, Bolim 4)

11. hafta. Ustel Dagilim: tstel dagilimin tanimi, dzellikleri ve kullanimi (Ross, Béliim 5)

12. hafta. Poisson Sureci: Poisson siUrecinin tanimi ve 6zellikleri, homojen olmayan ve compound Poisson
surecleri (Ross, BolUm 5)

13.hafta. Surekli-Zamanli Markov Zinciri (Ross, Bolim 6)

14. hafta. Arastirma problemlerinde Markov Karar Streci kullanimina iliskin proje sunumlari

1. Ross, S., “Introduction to Probability Models”, 9th edition, Academic Press, Inc.,2007.

2. Howard, R.A., “Dynamic Programming and Markov Processes”, MIT Press, 1960.

3. Winston, W.L., “Introduction to Probability Models - Operations Research: Volume 2", Duxbury Resource
Center, 2003.
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Week Weekly Contents

1 Review on probability concepts (Ross, Chapter 1)
2 Random variables: discrete and continuous, expectation, variance (Ross, Chapter 2)
3 Random variables (cont.): Jointly distributed random variables, variance and covariance of sum of random variables,

moment generating functions, limit theorems (Ross, Chapter 2)

4 Conditional Probability, Conditional Expectation : Conditional distribution functions, Use of conditioning for calculating

probability, expectation and variance (Ross, Chapter 3)

5 Markov Chain: Definition of Markov chain, Chapman-Kolmogorov Equations, Calculation of state probabilities (Ross, Chapter
4)

6 Markov Chain (Cont.): Classification of states, Limiting state probabilities (Ross, Chapter 4)

7 Discrete-Time Markov Process: State probability calculations, Numerical examples (Howard, Chapters 1-2)

8 Discrete-Time Markov Process with Reward (Howard, Chapter 3)

9 Midterm Exam

10 Discrete-Time Markov Decision Process : Solution algorithms: Value iteration technique for finite horizon, policy iteration

algorithm for infinite horizon (Howard, Chapter 4)

11 Exponential Distribution : definition, properties and use of exponential distribution (Ross, Chapter 5)
12 Poisson Process: definition, properties of Poisson Processes, Non-homogenous and Compound Poisson Processes (Ross,
Chapter 5)

13 Continuous-Time Markov Chain (Ross, Chapter 6)

14 Project presentations on the application of MDP to research problems
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
FBE 691 Directed Research 2 3 0 0 3 8
Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Compulsory

Course Level Doctoral Degree

Objective

Content

References
Theory Topics

Week Weekly Contents

Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
IND 601 Nonlinear Optimization 2 3 0 0 3 8
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Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

English
Compulsory
Doctoral Degree

Dersin amaci kisitsiz ve kisitli eniyileme icin en temel yontemleri ve ayni zamanda bunlarin neden basarili
olduklarinin teorik kanitlarini sunarak, tirevlienebilir eniyileme problemlerinin sayisal ¢6zimu igin
kullanilan algoritmalarin gerisindeki fikirlere 6grencilerin hakim olmasini saglamaktir. Dersin sonunda
ogrenciler glincel sayisal yontemleri kullanarak temel bilimler, mihendislik ve finans alanlarinda
karsilasilan eniyileme problemlerini ¢dzebileceklerdir. Bu kapsamda dersin amaclari su sekilde
belirlenmistir:

+ Ogrencilere farkli gercek problemleri eniyileme yéntemleri ile nasil modelleyebileceklerini géstermek

+ Ogrencilerin eniyileme ve esleklik kogullarini ve digbikey kavramini anlamalarini saglamak

+ Kisitsiz ve kisitli eniyilemede kullanilan sayisal ydontemlerin teorideki ve uygulamadaki ayrintilarina hakim
olmalarini saglamak

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
IND 690 Research Topics in IE & OR 2 3 0 0 3 8

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

English
Compulsory
Doctoral Degree

Bu dersin amaci, endustri midhendisligi ve yoneylem arastirmasinin cesitli alanlarinda arastirmayi tesvik
etmektir. Son donemlerde yayimlanmis olan arastirma makaleleri tartisiilmakta ve endustri mihendisligi ve

yoneylem arastirmasinin glincel arastirma alanlari belirlenmektedir.
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Content

- Bilimsel etik

- Sayisal yaklagim

- Sozel yaklagim

- Vaka calismalari

- Veri toplama yontemleri

- GOzden gegirilmig simpleks yontemi

- Dual simpleks yontemi

- Sinirlandiriimig degiskenler yontemi

- Tamsayili programlama problemleri

- Cok Olcutlu karar verme ¢6zum ve modellerinin siniflandiriimasi

- Cok dlcutlt karar verme teori ve uygulamalari Gzerinde tartigmalar
- Yatirim dederlemede kullanilan giincel yaklagimlar; reel opsiyonlar
- Uriin gelistirme ve siirec yénetimi zerine tartismalar

References

Theory Topics

Week Weekly Contents

1 Ethics in science and engineering.

2 Theory building. Quantitative approach; Qualitative approach.

3 Case studies.

4 Data collection methods.

5 Revised simplex method.

6 Dual simplex method.

7 Bounded variables technique.

8 Formulating integer programming problems.

9 Classification of multi-criteria decision making solutions and models.

10 Discussion on the status of multi-criteria decision making theory and practice.

11 Contemporary methods for investment evaluation and justification, Real options.

12 Discussion on product development and process management.

13 Presentation of Project 1.

14 Presentation of Project 2.
Content

Course Code Course Name Semester Theory Practice Lab
IND 622 Advanced Concept in Simulation 2 3 0 0

Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Elective

Course Level Doctoral Degree

Credit

3

ECTS

4/5/2026 10:14:02 PM 4/5



Objective Benzetim, gercek hayat problemlerinin fazla basitlestirilmeden modellenmesi ve analiz edilmesine imkan
veren, istatistiksel ve bilgisayar tabanl bir tekniktir. Bu teknik esnekligi sayesinde diger teknikler (6rnedgin,
Stokastik Surecler) tarafindan incelenmesi cok zor olan problemlerin analizini mdmkun kilar. Programda
secmeli olarak verilen Similasyonda Ileri Kavramlar dersi sayesinde, 6§renciler
yoneylem arastirmasindaki uygun problemleri (6rnedin, lojistik problemleri) benzetim modelleri olarak
tasarlayabilecek, bu modelleri kullanarak farkli performans élcutlerini tahmin edebilecek, modellerin farkh
parametrelere olan duyarlilidini analiz edebilecek ve benzetim tabanli optimizasyon tekniklerini kullanarak
sistemleri eniyileyebileceklerdir. Bu kapsamda dersin amaclari su sekilde belirlenmistir:

« Ogrencilere, bir gercek hayat probleminin benzetim modeli olarak ne sekilde modellenebilecegini
gostermek

+ Ogrencilerin benzetim icin gerekli olan istatistiksel tekniklere hakim olabilmelerini saglamak

+ Ogrencilerin, ARENA gibi benzetim ve MATLAB gibi genel amacl yazilimlari kullanmaya hakim
olabilmelerini saglamak

« Ogrencilerin, duyarhlk analizi ve benzetim tabanli optimizasyon tekniklerine hakim olmalarini saglamak

Content
References Law, A.M., “Simulation Modeling and Analysis”, 4. Baski, McGraw-Hill, New York, 2007
Kelton, W.D., Sadowski, R.P., Sturrock, D.T., “Simulation with ARENA”, 3. Baski, McGraw-Hill, New York, 2003
Kleijnen, J.P.C., “Design and Analysis of Simulation Experiments”, Springer, New York, 2008
Alexopoulos, C., Seila, A., “Output data analysis”, Chapter 7 in Handbook of Simulation, Wiley, New York,
1998
Theory Topics
Week Weekly Contents
Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
IND 623 Selected Topics in Industrial 2 3 0 0 3 8

Engineering: Artificial Intelligence and
Decision Support Systems

Prerequisites

Admission Requirements

Language of Instruction  English

Course Type Elective

Course Level Doctoral Degree
Objective

Content

References

Theory Topics

Week Weekly Contents
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