iTO

DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

Olasilik Teorisi

Probability Theory

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
MAT 221
MAT 221E 3 5 3 0 0
Boliim / Program Matematik Boliimii/ Matematik Miihendisligi
(Department/Program) Department of Mathematics/ Mathematics Engineering
Dersin Tiirii Zorunlu (Compulsory) Dersin Dili Tiirkge (Turkish)
(Course Type) (Course Language)  |ingilzce(English)
Dersin Onkosullar Yok/None
(Course Prerequisites)
Dersin mesleki Temel Temel Miihendislik Insan ve Toplum Bilim
bilesene katkisi, % Bilim Miihendislik Tasarim (General Education)
(Course Category (Basic (Engineering Science) (Engineering
by Content, %) Sciences) Design)
100% - -

Dersin Icerigi
(Course Description)

Sayma Teknikleri; ¢arpim kurali, permiitasyon, kombinezon, binom a¢ilimi, multinomial agilim, agag
diyagrami, ¢ikaran fonksiyonlar.Olasilik Kavrami; deney, 6rnek uzayi, olay, olaylarin sigma cebri,
olasilik aksiyomlari, kosullu olasilik, Bayes teoremi. Rastlant1 Degiskeni, Olasilik Fonksiyonu; temel
tanimlar, birikimli dagilim fonksiyonu, beklenen deger, Chebyshev esitsizligi, buyilk sayilar yasast,
moment ¢ikaran fonksiyon, z doniisiimii-olasilik ¢ikaran fonksiyon, ¢ok boyutlu rastlanti degiskenleri,
kosullu dagilimlar, korelasyon, regresyon. Kesikli ve Siirekli Dagilimlar, Poisson siireci, Fokker-Plank
denklemi.Rastlanti Degiskenin Fonksiyonu; F dagilimi, t dagilimi, ki-kare dagilimi.Karakteristik
Fonksiyon; 6zellikleri, ters dontisiim formiilii, merkez limit teoremi.Markov Zincirleri; Markov 6zelligi,
Markov zinciri, kanonik form, regiiler stokastik matris, regiiler Markov zinciri, ergodik zincir.

Combinatorial methods; product rule, permutation, combination, binomial expansion, multinomial
expansion, tree diagram, generating function. Probability; experiment, sample space, sigma
algebra, probability axioms, conditional probability, Bayes theorem. Random variable and
probability function; basic definitions, cumulative distribution function, expected value, Chebyshev
inequality, the law of large numbers, moment generating function, z transformation-probability
generating function, multi dimensional random variables, conditional distributions, correlation,
regression. Discrete and continuous distributions, Poisson's event. Fokker-Plank equation. The
function of random variable; F

-distribution, t distribution,  chi-square distribution. Characteristic function; properties, inverse
transformation formula, central limit theorem. Markov chains; Markov property, Markov chain,
canonic form, regular stochastic matrix, regular Markov chain, ergodic chain.

Dersin Amaci

(Course Obijectives)

1. Olasiligin basit konularin1 6gretmek
2. Kesikli ve Siirekli Rassal ~ Olaylar icin Olasilik Modelleri Olusturmak

1. To provide the basic concepts of probability
2. To set up probability models for a range of random phenomena, both discrete and continuous

Dersin Ogrenme
Ciktilar1 )
(Course Learning
Outcomes)

Bu dersi basariyla gegen 6grenciler:
L. Olasiligin basit kavaramlarin1 anlama ve uygulayabilme
II. Kesikli ve Siirekli Rassal
II1. Olasilik dagilimi1 ve yogunluklarinin 6zelliklerini 6grenme,
IV. Matematiksel beklentileri bulabilme,

V. Ozel olasilik dagilimlarini ve yogunluklarim kullanabilme,
VI. Markov zincirlerini uygulayabilme

Olaylar i¢in Olasilik Modelleri Olusturabilme,

Student, who passed the course satisfactorily can:

I. Understand and apply basic concepts of probability.

11.Set up probability models for a range of random phenomena, both discrete and continuous.
I11. Use probability distribution and probability densities.

IV. Evaluate Mathematical Expectation.
V. Use special probability distribution
V1. Use Markov chains.

and probability densities.




Ders Kitab1

John E. Freund’s Mathematical Statistics with Applications Irwin Miller,Marylees Miller 7t edition,Pearson Prentice

(Textbook) Hall, 2004
Diger Kaynaklar
(Other References)
Odevler ve Projeler
(Homework & Projects
Laboratuar
Uygulamalar
(Laboratory Work)
Bilgisayar Kullamim
(Computer Use)
Diger Uygulamalar
(Other Activities)
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmede Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
(Assessment Criteria) Yil I¢i Savlan 1 40
(Midterm Exams)
Kisa Sinavlar 3 10
(Quizzes)
Odevler
(Homeworks)
Projeler
(Projects)
Dénem Odevi
(Term Paper)
Laboratuar Uygulamasi
(Laboratory Work)
Diger Uygulamalar
(Other Activities)
Final Sinav1 1 50

(Final Exam)




DERS PLANI

Ders
Hafta Konular Ciktis1
1 Olasiligm Temel kavramlart |
2 Olasiligin Temel kavramlari |
3 Olasilik Dagilimlari ve Olasilik Yogunluklari 1-111
4 Olasilik Dagilimlari ve Olasilik Yogunluklari 11
5 Matematiksel Beklenti I\
6 Matematiksel Beklenti 1\
7 Ozel Olasilik Dagilimlari v
8 Ozel Olasilik Dagilimlari/ARA SINAV 1\
9 Ozel Olasilik Yogunluklari \Y/
10 Ozel Olasilik Yogunluklar \Y
11 Rassal Degiskenlerin Fonksiyonlari V
12 Rassal Degiskenlerin Fonksiyonlart V
13 Markov Zincirleri VI
14 Markov Zincirleri VI
COURSE PLAN
Course
Weeks Topics Outcomes
1 Basic Concept of Probability |
2 Basic Concept of Probability [
3 Probability Distributions and Probability Densities 1-111
4 Probability Distributions and Probability Densities 11
5 Mathematical Expectation v
6 Mathematical Expectation v
7 Special Probability  Distributions AV
8 Special Probability  Distributionss MIDTERM EXAM \Y
9 Special Probability Densities V
10 Special Probability Densities V
11 Functions of Random Variables V
12 Functions of Random Variables V
13 Markov Chains VI
14 Markov Chains VI




Dersin Matematik Miihendisligi Programyla iliskisi

Programin mezununa kazandiracag bilgi ve beceriler (programa ait ciktilar)

Katki

Seviyesi

1

2

3

Matematik ile ilgili kavramlar1 ve kavramlar arasi iliskileri anlayabilme; kuramsal ve uygulamali
bilgilere sahip olabilme

Matematik bilgilerini diger disiplinlere uygulayabilme

X

Bilim ve miithendislige ait problemleri tanimlama, modelleme ve ¢oziimleyebilme

Cok disiplinli gruplarda ¢alisabilme ve/veya liderlik yapabilme

olalo|T

Problem ¢6zmek igin algoritma ve bilgisayar programi yazma, kullanma ve sayisal ¢oziimleri
gorsellestirebilme

Mesleki ve etik sorumluluk anlayisina sahip olabilme,

Tiirkge ve/veya Ingilizce etkin yazili ve sozlii iletisim kurabilme,

Matematiksel diisiinme ve ispat tekniklerini 6§renme ve uygulayabilme

Hayat boyu §grenimin 6nemini kavrama ve uygulayabilme

X[X[X[>

Matematigin giincel ve cagdas konularini arastirabilme

Matematik ile ilgili ileri diizeydeki bir caligmay1 bagimsiz olarak yiiriitebilme

—|xX~]=|T< |

Alant ile ilgili konularda diisiincelerini ve sorunlara iligkin ¢dziim &nerilerini yazili ve sozlii olarak

aktarabilme

1: Az Katk, 2. Kismi Katki, 3. Tam Katki

Relationship between the Course and the Mathematics Engineering Curriculum

Program Outcomes

Le

vel of

Contribution

1

2

3

An ability to understand the concepts of mathematics and the relationships between these
concepts; an ability to acquire theoretical and practical knowledge

X

An ability to apply knowledge of mathematics to other disciplines

X

An ability to identify, formulate and solve science and engineering problems

An ability to function in and/or develop leadership in multi-disciplinary teams.

ololo|lo

An ability to write and use algorithms and computer programs to solve problems; an ability to
visualize numerical solutions

An understanding of professional and ethical responsibility

An ability to communicate effectively in written and oral Turkish and/or English.

An ability to learn and apply mathematical thinking and proof techniques

A recognition of the need for, and an ability to engage in, life-long learning

X[X]X[X

An ability to research current and contemporary issues in mathematics

An ability to conduct an independent study in advanced mathematics

—| X ==k |

An ability to effectively communicate ideas and solutions proposals related to the field, both
orally and in writing

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date)
Department of Mathematics 2012

Imza (Signature)




