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Dersin Amaci

(Course Objectives)

Bu dersin amaci; mihendislik ve diger alanlardaki modelleme ve istatistik uygulamalarina temel
olusturmak Uzere olasilhidin ana ilkelerini 6gretmek; 6grencilere rastlantisal olaylari, tek ve ¢ok degiskenli
olasilik modellerini analiz etme ve kullanma becerisi kazandirmaktir.

The objective of this course is to teach the fundamental principles of probability to provide a foundation
for modeling and statistical applications in engineering and other fields; and to provide students with the
ability to analyze and utilize random events as well as univariate and multivariate probability models.

Dersin igerigi

(Course Content)

Sayma yéntemleri. Olasiigin temel konular. Olasilik aksiyomlari. Ornek uzay. Kosullu olasilik.
Rastlantisal degiskenler. Ayrik rastlantisal degigkenler. Olasilik kitle fonksiyonu. Beklenen deger.
Varyans ve standart sapma. Ayrik degisken aileleri. Sirekli rastlantisal degiskenler. Dagilim fonksiyonu.
Olasilik yogunluk fonksiyonu. Beklenen deger. Sirekli rastlantisal degisken aileleri. Rastlantisal degdisken
ciftleri. Ortak dagilim fonksiyonu. Marjinaller. Ortak yogunluk ve kiitle fonksiyonlari. iki rastlantisal
degiskene bagli fonksiyonlar. Kovaryans ve korelasyon. Kosullu beklenti ve varyans. Moment olusturan
fonksiyon. Merkezi limit 6nermesi, blyuk sayilarin zayif ve kuvvetli kanunu.

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. Covariance and correlation. Conditional expectation and variance.
Moment generating function. The Central Limit Theorem, and the Strong and Weak Laws of Large
Numbers.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagsariyla tamamlayan 6grenciler:

saymanin temel prensiplerini kullanarak, permitasyon ve kombinasyon tekniklerini uygulayabilir,
teorik olasiligin aksiyomlarini ve énermelerini anlar ve kullanabilir,

kosullu olasilik tekniklerini kullanabilir ve Bayes teoremini uygular,

ayrik rastlantisal degiskenlerle ilgili modelleri analiz eder ve ayrik degiskenleri siniflandirabilir,
rastlantisal degiskenlerin beklenen deger ve varyanslarini hesaplar,

surekli rastlantisal degiskenlerle ilgili modelleri analiz eder ve stuirekli degiskenleri siniflandirabilir,
ortak rastlantisal degiskenleri ve dagilimlarini kullanir,

varyans, kovaryans ve korelasyon bilir,

kosullu dagihimlari yazar, kosullu beklenti hesaplar, ve beklenen degeri kosullu beklenti
araciligiyla hesaplar.

10. Moment Ureten fonksiyonu bilir.

11. Merkezi limit 6nermesini, blyuk sayilarin kuvvetli ve zayif kanunu bilir ve kullanir.

COENIORWN =

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

oo

11. know and use the central limit theorem, strong and weak laws of large numbers.




Dersin ISCED 46 Matematik ve istatistik

Kategorisi (46 Mathematics and Statistics)

(ISCED Category of the

course)

Ders Kitabi Sheldon Ross, A First Course in Probability, Pearson, 9th Edition
(Textbook)

'Yardimci Kaynaklar Yates, R. D. and Goodman, D. J., Probability and Stochastic Processes, John Wiley & Sons, 2004
(Other References)

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Giktilari
1 Saymanin temel prensibi. Permitasyonlar. Kombinasyonlar. Kath 1
terimler.
2 Ornek uzay ve olaylar. Olasiligin aksiyomlari. Bazi basit énermeler. 1,2
Esit olasilikli uzaylar.
3 Kosullu olasilik. Bayes Formulu. 2,3
4 Bagimsiz olaylar. P(.|F) bir olasiliktir. Rastlantisal degiskenler. 2,3,4
Ayrik rastlantisal degiskenler. Beklenen deger. Bir rastlantisal 4,5
5 o . . L
degiskenin fonksiyonunun beklenen degeri. Varyans.
Bernoulli ve Binom rastlantisal degiskenleri. Poisson rastlantisal 4,5
6 e . . -
degiskeni. Geometrik rastlantisal degisken.
7 Kimdlatif dagilim fonksiyonunun 6zellikleri. Strekli rastlantisal 6
degiskenlerin beklenen degeri ve varyansi.
8 Diizgiin rastlantisal degisken. Normal rastlantisal degisken. Ustel 6

rastlantisal degisken.

9 Ortak dagilim fonksiyonlari.

Bagimsiz rastlantisal degiskenler. Kosullu dagilimlar: Ayrik ve strekli

10 durumlar

1 Degiskenlerin toplaminin beklentisi. Kovaryans, toplamin varyansi. 8,9
Kosullu beklenti.

12 Beklenen degerin kosullu beklenti araciligiyla hesaplanmasi. 9
Olasiligin kosullayarak hesaplanmasi. Kosullu varyans.

13 Moment ureten fonksiyon. Cok degiskenli normal dagihm. Chebyshev 10, 11
ve Markov esitsizlikleri.

14 Buyuk sayilarin kuvvetli kanunu. Merkezi limit nermesi. Buyuk 11
sayilarin zayif kanunu.

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. Some simple 1,2
propositions. Sample spaces having equally likely outcomes.
Conditional probabilities. Bayes’ Formula. 2,3

4 Independent events. P(.|F) is a probability. Random variables. 2,3,4

5 Discrete random variables. Expected value. Expectation of a function of 4,5
a random variable. Variance.

6 Bernoulli and Binomial random variables. Poisson random variable. 4,5
Geometric random variable.

7 Properties of the cumulative distribution function. Expectation and 6
variance of continuous random variables.

8 The uniform random variable. Normal random variable. Exponential 6
random variable.




9 Joint distribution functions. 7
10 Independent random variables. Conditional distributions: Discrete and 7
continuous cases.
11 Expectation of Sums of Random Variables. Covariance, Variance of 8,9
Sums and Correlations. Conditional Expectation.
Computing Expectations by Conditioning. Computing Probabilities by 9
12 - " :
Conditioning. Conditional Variance.
13 Moment Generating Functions. The Multivariate Normal Distribution. 10, 11
Chebyshev’s Inequality and Markov’s Inequality.
The Weak Law of Large Numbers. The Central Limit Theorem. The 11
14
Strong Law of Large Numbers.
DERSIN DEGERLENDIRME SISTEMI
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Dénem Odevi / Projesi (Term Project)
Yanyil igi Devam (Attendance)
Caligmalari  |Seminer (Seminars)
(Semester Odevler (Homework) 6 0
Activities) |Sunum (Presentations)
Ara sinavilar (Midterm Exams) 1 40
Proje (Project)
YARIYIL SONU SINAVI (FINAL EXAM) 1 60
Toplam (Total) 100
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(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

4

56

Yariyil Sonu Sinavi (Hazirlik Siiresi Dabhil)
(Final Exam (Preparation included))

40

40

Kisa Sinavlar (Hazirlik Suresi Dahil)
(Quizzes (Preparation included))

Uygulama
(Tutorial)

14

14

Seminer
(Seminars)

Sinif Dis1 Galisma Siiresi
(Out class working time)

Odevler
(Homework)

12




Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)

(Midterm Exams (Preparation included)) ! 28 28
Toplam s Yiikii (saat) 150
(Total Work Load (h))
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