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Dersin Amaci

(Course Objectives)

Bu dersin amaci 6grencilere olasiligin temel kavramlarini anlatmaktir. Olasilik, miihendislik
ve diger alanlardaki temel modelleme ve istatistik tekniklerini anlamak i¢in gereklidir. Bu amag¢
dogdrultusunda, 6grenciler rastlantisal olaylari, olasiligin yéntem ve kavramlarini kullanarak
ifade etmeyi 6grenirler. Raslantisal degiskenleri ve bunlara karsilik gelen modelleri analiz
edebilirler.

The aim of the course is to introduce students to the concepts of probability. Probability is
necessary to understand basic modeling and statistical techniques in engineering and in
other disciplines. For this purpose, the students learn how to describe quantitatively random
occurrences by using methods and concepts from probability theory. They can analise
random variables and models corresponding various models.

Dersin igerigi

(Course Content)

Sayma yontemleri. Olasiligin temel konulari. Olasilik aksiyomlari. Ornek uzay. Kosullu olasilik.
Rastlantisal degiskenler. Ayrik rastlantisal degiskenler. Olasilik kutle fonksiyonu. Beklenen
deger. Varyans ve standart sapma. Ayrik degisken aileleri. Sirekli rastlantisal degiskenler.
Dagihm fonksiyonu. Olasilik yogunluk fonksiyonu. Beklenen deger. Sirekli rastlantisal
degisken aileleri. Rastlantisal degisken ciftleri. Ortak dagilim fonksiyonu. Marjinaller. Ortak
yogunluk ve kiitle fonksiyonlari. iki rastlantisal degiskene bagl fonksiyonlar.

Counting methods. Basic topics in probability. Probability axioms. Sample space. Conditional
probability. Random variables. Discrete random variables. Probability mass function.
Expectations. Variance and standard deviation. Families of discrete random variables.
Continuous random variables. Distribution function. Probability density function. Expected
values. Families of continuous random variables. Pairs of random variables. Joint distribution
function. Marginals. Joint probability density and mass functions. Functions of two random
variables.

Dersin Ogrenme Giktilar

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:
1. saymanin temel prensiplerini kullanarak, permitasyon ve kombinasyon tekniklerini
uygulayabilir,
2. teorik olasiligin énermelerini anlar ve kullanabilir,
3. kosullu olasilk tekniklerini kullanabilir ve Bayes teoremini uygular,
4. ayrik rastlantsal degiskenlerle ilgili modelleri analiz eder ve ayrik degiskenleri
siniflandirabilir,

5. rastlantisal degiskenlerin beklenen deger ve varyanslarini hesaplar,

6. surekli rastlantsal degiskenlerle ilgili modelleri analiz eder ve slrekli dediskenleri
siniflandirabilir,

7. ortak rastlantisal deg@iskenleri ve dagihmlarini kullanir,

8. varyans, kovaryans ve koralasyon bilir,

9. kosullu dagilimlari yazar, kosullu beklenti hesaplar, ve beklenen degeri kosullu

beklenti araciligiyla hesaplar.

Students, who pass the course satisfactorily can:
1. use basic principle of counting, and apply techniques of permutations and
combinations,
2. understand and use propositions of theoretical probability,
3. use techniques of conditional probability and apply Bayes’ Theorem
4. analise models related to discrete random variables, and classify families of discrete
random variables,
compute expectation and variance of random variables,
analise models related to continuous random variables, and classify families of
continuous random variables,
7. use joint random variables and their distributions,
8. understands variance, covariance and correlation,
9. write conditional distributions, compute conditional expectation, and compute
expectation by conditioning.

5.
6.

Dersin ISCED Kategorisi
(ISCED Category of the course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

Ders Kitabi

Sheldon Ross, A First Course in Probability, Pearson, 9th Edition




(Textbook)

Yardimci1 Kaynaklar

(Other References) 2004

Yates, R. D. and Goodman, D. J., Probability and Stochastic Processes, John Wiley & Sons,

HAFTALIK KONULAR

Hafta

Teorik Ders Konulari

Ders Ogrenme Giktilar

Saymanin temel prensibi. Permitasyonlar. Kombinasyonlar. Katli

1

1 terimler.

2 Ornek uzay ve olaylar. Olasiligin aksiyomlari. 2

3 Bazi basit 6nermeler. Esit olasilikli uzaylar. 1,2

4 Kosullu olaslilik. Bayes Formula. 2,3

5 Bagimsiz olaylar. P(.|F) bir olasiliktir. Rastlantisal degiskenler. 2,34

6 Ayrik rastlantisal degiskenler. Beklenen deger. 4,5

7 Bir rastlantisal degiskenin fonksiyonunun beklenen degeri. Varyans. 4,5
Bernoulli ve Binom rastlantisal degiskenleri.

8 Poisson rastlantisal degiskeni. Geometrik rastlantisal degisken. 4,5
Kimdlatif dagilim fonksiyonunun 6zellikleri.

9 Surekli rastlantisal degiskenlerin beklenen degeri ve varyansi. 6
Duzgun rastlantisal degisken.

10 |Normal rastlantisal degisken. Ustel rastlantisal degisken. 6

11 |Ortak dagilim fonksiyonlari. 7

12 Bagimsiz rastlantisal degiskenler. Kosullu dagihmlar: Ayrik ve sirekli 7
durumlar

13 [Degiskenlerin toplaminin beklentisi. Kovaryans, toplamin varyansi. 8

14 Kosullu beklenti, beklenen degerin kosullu beklenti araciligiyla 9
hesaplanmasi.

COURSE PLAN
Week Topics Course Learning Outcomes

1 The basic principle of counting. Permutations. Combinations. 1
Multinomial coefficients.

2 Sample space and events. Axioms of probability. 2

3 Some simple propositions. Sample spaces having equally likely 1,2
outcomes.

4 Conditional probabilities. Bayes’ Formula. 23
Independent events. P(.|F) is a probability. Random variables. 23,4
Discrete random variables. Expected value. 4,5

7 Expectation of a function of a random variable. Variance. Bernoulli and 4,5
Binomial random variables.

Poisson random variable. Geometric random variable. Expected value 4,5

8 of sums of random variables. Properties of the cumulative distribution
function.

9 Expectation and variance of continuous random variables. The uniform 6
random variable.

10 |Normal random variable. Exponential random variable. 6

11  |Joint distribution functions.

12 Independent random variables. Conditional distributions: Discrete and 7
continuous cases.

13 Expectation of Sums of Random Variables. Covariance, Variance of 8

Sums and Correlations.




| 14 |C0nditiona| Expectation. Computing Expectations by Conditioning. 9

DERSIN DEGERLENDIRME SISTEMI

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 6 30

Dénem Odevi / Projesi (Term Project)

Yariyil igi Devam (Attendance)

Caligmalari  [Seminer (Seminars)

(Semester Odevler (Homework) 6 -

Activities) [Sunum (Presentations)

Ara sinavlar (Midterm Exams) 2 40

Proje (Project)

'YARIYIL SONU SINAVI (FINAL EXAM) 1 30

Toplam (Total) 100

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

DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))

Ders Siiresi
(Lectures) 14 3 42

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)

(Final Exam (Preparation included)) L 24 24

Kisa Sinavlar (Hazirlik Suiresi Dahil)

(Quizzes (Preparation included)) 6 3 18

Uygulama
(Tutorial)

Seminer
(Seminars)

14 1 14

Sinif Dis1 Calisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

Toplam ls Yiikii (saat) 150
(Total Work Load (h))

Dersin AKTS Kredisi (Toplam is Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))
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