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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Stochastic Processes / Stochastic Processes

Ders Kodu / Course Code

EEND333

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
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 3

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

On kosul bulunmamaktadir.

There is no condition.

Amaci / Purpose

Bu ders Endustri Miihendisligi problemlerinde siklikla karsi karsiya gelinen belirsizlikler ile
basa gikmak igin kullanilan temel stokastik siiregleri tanitmayi, rassal 6geler iceren bir
sistem ve siireglerin modellenmesi, programlanmasi, ve bu stokastik sistem ve suregleri
gelistirmek icin 6grencilere analitik bilgi ve becerileri kazandirmayl amaglamaktadir.

This course aims to introduce the basic stochastic processes used to deal with the
uncertainties frequently encountered in Industrial Engineering problems, to model and
program a system and processes containing random elements, and to provide
students with analytical knowledge and skills to improve these stokhastic systems and
processes.

igerigi / Content

Bu ders; Olasilik Kurami Tekrar ,Kosullu Olasilik ve Kosullu Beklenti, Stokastik Siireglere
ve Markov Zincirlerine Giris, Kesikli ve siirekli Zaman Markov Zincirleri, Ustel Dagilim ve
Poisson Surecleri, Kuyruk Sistemleri, Bownian Hareketi, Ak gurilti, Rassal yuriyus,
Renewal teorisi ve stokastik siireglerle ilgili R uygulamalari igermektedir.

This course includes Probability Theory Repetition, Conditional Probability and
Conditional Expectation, Introduction to Stochastic Processes and Markov Chains,
Discrete and Continuous Time Markov Chains, Exponential Distribution and Poisson
Processes, Queuing Systems, Bownian Motion, White noise, Random Walk, Renewal
theory and R applications related to stochastic processes.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

Staj zorunlulugu yoktur.

There is no internship obligation.

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

Sheldon M. Ross, "Introduction to Probability Models", Eleventh Edition, Academic Press,
2014

Ozel Kadilar, Gamze, "Stokastik Siiregler ve R Uygulamalari, Ankara, Seckin Yayinevi,
2020

Sheldon M. Ross, "Introduction to Probability Models", Eleventh Edition, Academic
Press, 2014

Ozel Kadilar, Gamze, "Stokastik Siirecler ve R Uygulamalari, Ankara, Seckin Yayinevi,
2020

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Zafer OZDEMIR




OGRENME GIKTILARI / LEARNING OUTCOMES

Olasilik, Kosullu olasilik ve kosullu beklentileri tanimlayip degerleri ile ilgili hesaplama yapabilmek. ;%i??’;zl:st_o define probability, conditional probability and conditional expectations and calculate
Stokastik bir slireci tanimlayip, strekli ve ayrik zamanl égeler iceren bir sistemi analiz edebilmek l;;:%sgé D EREETND € TR PUTEEE SRl el € Sl it Gal Anu sl e CIse e s
Ustel dagilimi ve onun Poisson siireci ile iliskisini tanimlamak, olasilik ve beklenti hesaplari Performing probability and expectation calculations covering the exponential distribution and its
yapabilmek. relation to the Poisson process.

Olasilik ve rassallik iceren bir sistemi modelleyebilmek To be able to model a system with probability and randomness

Endustri mihendisligi problemlerinde karsilasilan belirsizlikleri modellemek ve ¢ézebilmek. Modeling and solving uncertainties encountered in industrial engineering problems.

Stokastik bir modeli bilgisayar teknolojilerini kullanarak ¢ézebilmek olusturmak ve ¢ozebilmek. To be able to create and solve a stochastic model using computer technologies.

HAFTALIK DERS iCERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Olasilik Teorisine Girig
Introduction to Probability Theory
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Rassal Degigkenler
Random Variables
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Kosullu Olasilik ve Kosullu Beklenti
Conditional Probability and Conditional Expectation
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Stokastik Siireglere ve Markov Zincirlerine Girig
Introduction to Stochastic Processes and Markov Chains
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Kesikli Zamanli Markov Stregleri

Discrete Time Markov Chains
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Kesikli Zamanli Markov Stregleri
Discrete Time Markov Chains.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Ustel Dagilim ve Poisson Siiregleri
Exponential Distribution and Poisson Processes
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Ustel Dagilim ve Poisson Siiregleri
Exponential Distribution and Poisson Processes
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Sirekli Zamanli Markov Zincirleri
Continuous-Time Markov Chains
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁgll(T;rT/?rr:aeg;i\;\Z Methods On Hazirlik / Preliminary
Techniques
11 Sirekli Zamanli Markov Zincirleri

Continuous-Time Markov Chains
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Yenileme Teorisi ve
Uygulamalari
Renewal Theory and
Its Applications
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Kuyruk Sistemleri
Queuing Systems
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Brownian Hareket

Brownian Motion
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Ni?]}./t')ér Percentage of
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 Nurr¥ber Percentage of
Contribution (%)
Proje Hazirlama / Project Preparation 1 40
Final Sinavi / Final Examination 1 60
Toplam / Total: 2 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Derse Katilim / Attending Lectures 14 3.00 42.00
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Proje Hazirlama / Project Preparation 1 30.00 30.00
Bireysel Calisma / Self Study 1 2.00 2.00

20 101.00 140.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 25.00 (Saat/AKTS) = 140.00/25.00 = 5.60 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 140.00 / 25.00 = 5.60 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

718




Ogrenme Ciktilari / Program Ciktilarn / Program Outcomes
Hzaltillyg) QUi 111112113 [ 114 | 1.15 [ 1.1.6 [ 1.1.7 [ 1.1.8 | 1.1.9 [1.1.101.1.11

1.0lasllik, Kosullu olasilik ve
kosullu beklentileri tanimlayip
degerleri ile ilgili hesaplama
yapabilmek. / To be able to
define probability, conditional
probability and conditional
expectations and calculate
their values.

2.Stokastik bir sireci
tanimlayip, surekli ve ayrik
zamanli 6geler iceren bir
sistemi analiz edebilmek / To
be able to describe a stochastic
process and analyze a system
with continuous and discrete
time elements.

3.Ustel dagiimi ve onun
Poisson sureci ile iligkisini
tanimlamak, olasilik ve beklenti
hesaplari yapabilmek. /
Performing probability and 4 4 3 4 3 5 3 4 4 5 4
expectation calculations
covering the exponential
distribution and its relation to
the Poisson process.

4.0Olasilik ve rassallik iceren bir
sistemi modelleyebilmek / To
be able to model a system with
probability and randomness

5.Endustri muhendisligi
problemlerinde karsilasilan
belirsizlikleri modellemek ve
¢ozebilmek. / Modeling and 4 4 4 3 5 4 4 5 3 4 3
solving uncertainties
encountered in industrial
engineering problems.

6.Stokastik bir modeli
bilgisayar teknolojilerini
kullanarak ¢ézebilmek
olusturmak ve ¢6zebilmek. / To 4 5 3 5 3 5 5 3 4 3 5
be able to create and solve a
stochastic model using
computer technologies.

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