iTO
LiSANSUSTU DERS KATALOG FORMU

(graduate Course Catalogue ForM)

Dersin Adi

Course Name

Hesaplamali Bilim ve Miihendislikte istatistiksel ve

Statistical and Stochastic Techniques in Computational

Stokastik Teknikler Science and Engineering
Ders Seviyesi
Kodu Yariyih Kredisi AKTS Kredisi (Course Level)
(Code) (Semester) (Local Credits) (ECTS Credits)
HBM8XXE Giiz/Bahar 3 7.5 Yiiksek Lisans
(Fall/Spring) (M.Sc.)
Lisansiistii Program Hesaplamali Bilim ve Miihendislik
(Graduate Program) (Computational Science and Engineering)
Dersin Tiirii Secime Bagh Dersin Dili Ingilizce/Tiirkge
(Course Type) (Elective) (Course Language) (English/Turkish)

Dersin icerigi
(Course Description)

30-60 kelime arasi

Istatistigin Temel Kavramlari, Birikimli Dagilim Fonksiyonlari, Devamli Dagilimlar, Olasilik,
Dagilimlarla flgili islemler, Varsayim Sinamasi, Kestirim, Korelasyon, Stokastik Yé&ntemlere
Giris, Rastgele Sayilar, Rastgele Yiirtiyiisler, Markov Zincirleri, Monte Carlo Teknikleri

Fundamental Concepts of Statistics, Cumulative Distrution Functions, Continuous Distributions,
Probability, Operation on Distributions, Hypothesis Testing, Estimation, Correlation,
Introduction to Stochastic Methods, Random Numbers, Random Walks, Markov Chains,
Monte Carlo Techniques

Dersin Amac
(Course Objectives)

Maddeler halinde 2-5 adet

1. Istatistigin ve stokastik yéntemlerin temel prensiplerini 6grenmek

2. Stokastik siire¢ fikrini tamitmak ve olasilik kavramlarin bu siirecleri anlamak igin nasil
kullanilabilecegini gostermek

3. Hesaplamali bilim ve miihendislikte ortaya ¢ikan temel sorulari cevaplayabilmek icin
istatistiksel ve stokastik kavramlarim1 uygulamak

1. To teach the basic principles of statistics and stochastic techniques

2. Introduce the idea of a stochastic process and to show how probability concepts can be
used to understand these processes

3. Be able to apply these statistical and stochastic concepts to answer basic questions arisen
in computational science and engineering

Dersin Ogrenme
Ciktilar1

(Course Learning
Outcomes)

Maddeler halinde 4-9 adet

Bu dersi bagariyla tamamlayan yiiksek lisans 6grencileri asagidaki konularda bilgi, beceri ve
yetkinlik kazanirlar;

Temel istatistik tekniklerini ve terimlerini anlayabilme

Temel olasilik dagilimlariyla agina olma

Temel 6rnekleme dagilimlariyla agsina olma

Olasiligin temel prensiplerini anlayabilme

Kestirim ve varsayim sinamasini anlamak ve uygulamak

Markov siirecleri ve rastgele sayilar1 tanimak

Monte Carlo yontemlerinin temelini ve fiziksel prensiplerini anlamak
Veriler tizerinde istatistiksel analizler gerceklestirmek ve stokastik siirecleri
modelleyebilmek icin bilgisayar programlari yazabilmek
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M.Sc. students who successfully pass this course gain knowledge, skill and competency in the following
subjects;

Be able to understand the common statistical techniques and terminology

Be familiar with the common probability distributions

Be familiar with the most common sampling distributions

Be able to understand the basic principles of probability

Be able to understand and apply statistical estimation and hypothesis testing

Be familiar with random numbers and Markov processes

Be able to understand the physical principles and background of Monte Carlo methods
Be able to implement computer codes to perform statistical analysis on data and to
model stochastic processes
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Kaynaklar 1. A. B. Downey, Probability and Statistics for Programmers, Green Tea Press,

2011.
(References) 2. M. Baron, Probability and Statistics for Computer Scientists, Chapman &
i o Hall/CRC, 2007.
En Gnemli 5 adedini belirtiniz 3. G. Grimmett ve D. Stirzaker, Probability and Random Processes, 3" Edition,

Oxford University Press, 2001.

4. J. C. Spall, Introduction to Stochastic Search and Optimization, 1* Edition, John
Wiley & Sons, 2003.

5. S. Karlin ve H. M. Taylor, A first Course in Stochastic Processes, 2" Edition,
Academic Press, 1975.

Odevler ve Projeler 7 Odev

(Homework & Projects) 7 Homeworks

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi
R, Python

(Computer Use) R, Python

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

Yil ici Smavlar 1 25
(Assessment Criteria) (Midterm Exams)

Kisa Smavlar
(Quizzes)

Odevler 7 35
(Homework)

Projeler
(Projects)

Doénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smawvi 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Istatistigin Temel Kavramlari 1
2 Birikimli Dagilim Fonksiyonlar 1,2,3
3 Devamli Dagilimlar 1,2,3
4 Dagilimlarla flgili islemler 2,3
5 Olasilik 1,4
6 Varsayim Sinamasi 1,5
7 Kestirim 1,5
8 Korelasyon 1,5
9 Stokastik Yontemlere Girig 6,7
10 Rastgele Sayilar 6,7
11 Rastgele Yiirtiytisler 6,7
12 Markov Zincirleri 6,7
13 Monte Carlo Teknikleri 6,7
14 Hesaplamali Bilim ve Miihendislik Uygulamalar1 8
COURSE PLAN
Course
Weeks Topics Outcomes

1 Fundamental Concepts of Statistics 1

2 Cumulative Distribution Functions 1,2,3

3 Continuous Distributions 1,2,3

4 Operation on Distributions 2,3

5 Probability 1,4

6 Hypothesis Testing 1,5

7 Estimation 1,5

8 Correlation 1,5

9 Introduction to Stochastic Methods 6,7

10 Random Numbers 6,7

11 Random Walks 6,7

12 Markov Chains 6,7

13 Monte Carlo Techniques 6,7

14 Applications in Computational Science and Engineering 8




DersinHesaplamal Bilim ve Miihendislik Programyla Iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ciktilar)

Katki

Seviyesi

1

2

3

Lisans dluzeyi yeterliliklerine dayali olarak, Hesaplamali Bilim ve Muhendislik
Programindaki bilgilerini uzmanlk dizeyinde gelistirebilme ve
derinlestirebilme (yeterli bilgi birikimi) (bilgi).

X

ii.

Alaninin iliskili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

iii.

Alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
kullanabilme(beceri).

iv.

Alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
butlnlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Alanini ile ilgili karsilasilan sorunlari arastirma yéntemlerini kullanarak
¢cO6zumleyebilme (beceri).

vi.

Alanini ile ilgili uzmanlk gerektiren bir calismayi bagimsiz olarak yuritebilme
(Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi)

vii.

Alani ile ilgili uygulamalarda karsilasilan ve 6ngoérilemeyen karmasik
sorunlarin ¢6zUmu icin yeni stratejik yaklasimlar gelistirebilme ve sorumluluk
alarak ¢6zim Uretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme
Yetkinligi).

viii.

Alanindaki guncel gelismeleri ve kendi calismalarini, nicel ve nitel veriler ile
destekleyerek, alanindaki ve alan disindaki gruplara, yazili, s6zlG ve gorsel
olarak sistemli bicimde aktarabilme (lletisim ve Sosyal Yetkinlik).

Bir yabanci dili en az Avrupa Dil Portféyu B2 genel dizeyinde kullanarak s6zlG
ve yazili )
iletisim kurabilmek (lletisim ve Sosyal Yetkinlik).

Alaninin gerektirdigi dizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim
teknolojilerini ileri diizeyde kullanabilme (lletisim ve Sosyal Yetkinlik)

xi.

Alant ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiltirel ve etik degerleri gézeterek
denetleyebilme ve bu degerleri 6gretebilme (Alana Ozgii Yetkinlik).

xii.

Alant ile ilgili konularda strateji, politika ve uygulama planlari gelistirebilme ve
elde edilen )

sonuclari, kalite strecleri cercevesinde degerlendirebilme (Alana Ozgli
Yetkinlik).

xiii.

Alaninda 6zumsedikleri bilgiyi, problem ¢6zme ve/veya uygulama becerilerini,
disiplinlerarasi calismalarda kullanabilme (Alana Ozgu Yetkinlik).

Xiv.

Hesaplamali Bilim ve Mihendislik Programinda, kendi calismalarini, alanindaki
uluslararasi platformlarda, yazili, s6zli ve/veya gorsel olarak aktarabilme
(Alana 6zgu yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computational Science and Engineering Program

Level of
Program Outcomes Contribution
1 2 3
i. | Developing and intensifying knowledge in the Computational Science and X
Engineering program’s area, based upon the competency in the
undergraduate level (sufficient knowledge) (knowledge).
ii. | Grasping the inter-disciplinary interaction related to one’s area (knowledge). X
iii. | The ability to use the expert-level theoretical and practical knowledge X
acquired in the area (skill).
iv. | Interpreting and forming new types of knowledge by combining the X
knowledge from the area and the knowledge from various other disciplines
(skill).
v. | Solving the problems faced in the area by making use of the research X

methods (skill).

vi. | The ability to carry out a specialistic study related to one’s area
independently.
(Competence to work independently and take responsibility).

vii. | Developing new strategic approaches to solve the unforeseen and complex
problems

arising in the practical processes of one’'s area and coming up with
solutions while taking responsibility (Competence to work independently and
take responsibility).

viii. | Systematically transferring the current developments in the area and one’s
own work to other groups in and out of the area; in written, oral and visual
forms (Communication and Social Competency).

ix. | Proficiency in a foreign language -at least European Language Portfolio B2
Level- and

establishing written and oral communication with that language
(Communication and Social Competency).

x. | Using the computer software together with the information and X
communication technologies efficiently and according to the needs of the
area (Communication and Social Competency).

xi. | Paying regard to social, scientific, cultural and ethical values during the
collecting,

interpreting, practicing and announcing processes of the area related data
and the ability to teach these values to others (Area Specific Competency).

xii. | Developing strategy, policy and application plans concerning the subjects
related to the area and the ability to evaluate the end results of these plans
within the frame of quality processes (Area Specific Competency).

xiii. | Using the knowledge and the skills for problem solving and/or application
(which are

processed within the area) in inter-disciplinary studies (Area Specific
Competency).

xiv. | In the Computational Science and Engineering program, the ability to
present one's own work within the international environments orally,
visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full

NOT-1: Ders ile ilgisi olmayan ¢ciktilarin bos birakilmasi gerekmektedir.
NOT-2: Yukaridaki tabloda isaretlenen katki seviyeleri tiim programlar icin
minimum seviyelerdir. Ancak ilgili programin yapisina gore katki seviyeleri
artirilabilir.
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