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Dersin Amaci

(Course Objectives)

Bu dersin amaci 6grencilere olasiligin temel kavramlarini anlatmaktir. Olasilik, mihendislik ve
diger alanlardaki temel modelleme ve istatistik tekniklerini anlamak igin gereklidir. Bu amag
dogrultusunda, dgrenciler rastlantisal olaylari, olasiiin yéntem ve kavramlarini kullanarak
ifade etmeyi dgrenirler.

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.

Dersin igerigi

(Course Content)

Olasiligin temel konulari, olasilik aksiyomlari, érnek uzay, kosullu olasilik, sayma ydntemleri,
ayrik rastlantisal degiskenler, olasilik dagihm fonksiyonu, ayrik degisken aileleri, beklenen
deger, rastlantisal degisken fonksiyonu, varyans ve standart sapma, sirekli rastlantisal
degisken, dagihm fonksiyonu, olasilik yogunluk fonksiyonu, beklenen deger, siirekli rastlantisal
degisken aileleri, normal dagilim, rastlantisal degisken ciftleri, ortak dadihm fonksiyonu,
marjinaller, ortak yogunluk fonksiyonu, iki rastlantisal degiskene bagli fonksiyonlar, varyans,
kovaryans ve korelasyon kavramlari.

Basic topics in probability, probability axioms, sample space, conditional probability, counting
methods, discrete random variables, probability mass function, families of discrete random
variables, expectations, function of a random variable, variance and standard deviation,
continuous random variables, distribution function, probability density function, expected
values, families of continuous random variables, the normal distribution, pairs of random
variables, joint distribution function, marginals, joint probability function, functions of two
random variables, variance, covariance and correlation concepts.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

1. Saymanin temel prensiplerini kullanarak, permutasyon ve kombinasyon tekniklerini
uygulayabilir [1],

2. Teorik olasiligin énermelerini anlar ve kullanabilir [1],

3. Kosullu olasilik tekniklerini kullanabilir ve Bayes teoremini uygular [1],

4. Ayrik rastlantsal degigkenlerle ilgili modelleri analiz eder ve ayrik degiskenleri
siniflandirabilir [1],

5. Rastlantisal degiskenlerin beklenen deger ve varyanslarini hesaplar [1],

6. Surekli rastlantsal degiskenlerle ilgili modelleri analiz eder ve surekli degiskenleri
siniflandirabilir [1],

7. Ortak rastlantisal degiskenleri ve dagilimlarini kullanir [1].

[Not: Kbéseli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily can:

1. Use basic principle of counting, apply techniques of permutations and combinations [1],

2. Understand and use propositions of theoretical probability [1],

3. Use techniques of conditional probability and apply Bayes’ Theorem [1],

4. Analize models related to discrete random variables, and classify families of discrete
random variables [1],

. Compute expectation and variance of random variables [1],

. Analize models related to continuous random variables, and classify families of continuous
random variables [1],

7. Use joint random variables and their distributions [1].

o Ol

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

Ders Kitabi
(Textbook)

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

Yardimci Kaynaklar
(Other References)

Yates, R. D. and Goodman, D. J., Probability and Stochastic Processes, John Wiley & Sons,
2004




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Giktilari

1 Saymanin temel prensibi, permitasyonlar, kombinasyonlar, katli 1
terimler.

2 Ornek uzay ve olaylar, olasiligin aksiyomlari. 2

3 Bazi basit 6nermeler, esit olasilikh uzaylar. 1,2

4 Kosullu olasilik, Bayes teoremi. 2,3

5 Bagimsiz olaylar, P(.|F) bir olasiliktir. 2,3

6 Rastlantisal degiskenler, ayrik rastlantisal degiskenler, beklenen 4
deger, bir rastlantisal degiskenin fonksiyonunun beklenen degeri.

7 Varyans, Bernoulli ve Binom rastlantisal degiskenleri, Poisson 4,5
rastlantisal degiskeni, geometrik rastlantisal degisken.

8 Rastlantisal degiskenlerin toplaminin beklenen degeri, kimulatif 4,5
dagihm fonksiyonunun 6zellikleri.

9 Surekli rastlantisal degiskenlerin beklenen degeri ve varyansi, diizgiin 6
rastlantisal degisken, normal rastlantisal degisken.

10 Ustel rastlantisal degisken, bir rastlantisal degiskenin fonksiyonunun 6
dagilimi.

11 Ortak dagilim fonksiyonlari, bagimsiz rastlantisal degiskenler, 7
rastlantisal degiskenlerin toplami.

12 |Kosullu dagilimlar: Ayrik durum, kosullu dagilimlar: Strekli durum. 4,5,6,7

13 Rastlantisal degiskenlerin toplaminin beklenen degeri, kovaryans, 4,5,6,7
toplamin varyansi, korelasyon.

14  [Kosullu beklenen deger. 4,5,6,7

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.
Conditional Probabilities, Bayes’ Formula. 2,3
Independent Events, P(.|F) is a Probability. 2,3

6 Random Variables, Discrete Random Variables, Expected Value, 4
Expectation of a Function of a Random Variable.

7 Variance, Bernoulli and Binomial R.V., Poisson R.V., Geometric R.V. 4,5

8 Expected Value of Sums of R.V.s, Properties of the Cumulative 4,5
Distribution Function.

9 Expectation and Variance of Continuous R.V.s, The uniform R.V., 6
Normal R.V.s.

10 |Exponential R.V.s, Distribution of a Function of a R.V. 6

11 Joint Distribution Functions, Independent R.V.s, Sums of Independent 7
R.V.s.

12 Conditional Distributions: Discrete Case, Conditional Distributions: 4,5,6,7
Continuous Case.

13 Expectation of Sums of R.V.s, Covariance, Variance of Sums and 4,5,6,7
Correlation.

14 Conditional Expectation. 4,5,6,7




DERSIN DEGERLENDIRME SISTEMI

(COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 10 40
Doénem Odevi / Projesi (Term Project) - -
Yanyil i Devam (Attendance) - -
Caligmalari  (Seminer (Seminars) - -
(Semester Odevler (Homework) 6 0
Activities) Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 40
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 20
Toplam (Total) 100

DERSIN MAKINE MUHENDISLIGi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Makina Miihendisligi Program Kazanimlar (Giktilari) 1

1 |Matematik, fen bilimleri ve makine muhendisligi alani ile ilgili temel bilimlerde yeterli bilgi birikimi

> istatistik, dogrusal cebir ve miihendislik bilimleri (mekanik, termodinamik, malzeme bilimi) konularini
kavrama
Makine mihendisligi problemlerine matematik, fen ve mihendislik bilgisini uygulama becerisi,

4 [Mesleki ve etik sorumluluk gereklerini kavrama

5 Muhendislik ¢éztmlerinin kiresel ve toplumsal etkilerini ele almak igin gereken saglik, cevre, guvenlik,
ekonomi, hukuk benzeri konularda ¢ok yonli egitim

6 Cagimizin sorunlarini tanima; proje yonetimi ve is hayatindaki uygulamalar hakkinda bilgi; girisimcilik,
yenilikgilik ve surdirebilir kalkinma hakkinda farkindalk

7 |Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama becerisi

8 Mekanik ve isil sistemleri, bilesenleri, strecleri,gercekgi kisit ve kosullar altinda belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi

9 Karmasik mihendislik problemlerini (agik uglu problem/ tasarim) tanimlama, bigimlendirme/ modelleme
ve ¢dzme becerisi

10 |Disiplinigi/gok disiplinli takimlar igerisinde is gérebilme ve bireysel calisma becerisi

11 |Yazili, s6zlu ve gorsel araglarla etkin iletisim kurma becerisi, en az bir yabanci dil bilgisi

12 Muhendislik meslegdi ve kisisel gelisim icin yasam boyu 6grenmenin gerekliligi bilinci ve bu amacla
kendi ihtiyacini tanima ve gelistirme becerisi

13 Modern teknik ve araclari gelistirme, segcme ve kullanma becerisi; bilisim teknolojilerini etkin bir sekilde
kullanma becerisi

Katki Derecesi: 1-diisiik, 2-orta, 3-yiiksek
CONTRIBUTION of the COURSE on MECHANICAL ENGINEERING PROGRAM OUTCOMES

Mechanical Engineering Program Outcomes 1

1 |Adequate knowledge in mathematics, science and mechanical engineering basic subjects

> A comprehension of statistics, linear algebra and engineering sciences (mechanics, thermodynamics,
materials science)

3 An ability to apply knowledge of mathematics, science, and engineering to mechanical engineering
problems

4 |A comprehension of professional and ethical responsibility
The broad education necessary to discuss the impact of engineering solutions in a global and societal

5 context. Knowledge about contemporary issues and the global and societal effects of engineering
practices on health, environment, and safety; awareness of the legal consequences of engineering
solutions




6 A recognition of contemporary issues; project management and information about business life
practices; awareness of entrepreneurship, innovation, and sustainable development
7 |An ability to design and conduct experiments, as well as to analyze and interpret data
8 An ability to design thermal and mechanical systems, components, or processes to meet desired needs
under realistic constraints and conditions
9 Ability to identify, formulate, and solve complex engineering problems (open ended problems/ design!);
ability to select and apply proper analysis and modeling methods for this purpose
10 [Ability to work efficiently in intra-disciplinary and multi-disciplinary teams; ability to work individually
11 An ability to communicate effectively with written, oral, and visual means; knowledge of a minimum of
one foreign language
12 A recognition of the need for and an ability to engage in life-long learning; recognition of personal needs
and ability to improve him/herself
13 An ability to use modern engineering techniques, skills, and computing tools necessary for engineering
practice; ability to employ information technologies effectively
Contribution degree: 1-low, 2-medium, 3-high
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 48
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 21 21
(Final Exam (Preparation included))
Kisa Sinavlar (Hazirlik Siiresi Dahil) 10 1 10
(Quizzes (Preparation included))
Uygulama
(Tutorial) 14 L 14
Seminer i i i
(Seminars)
Sinif Dig1 Galigma Siiresi i i i
(Out class working time)
Odevler
(Homework) 6 2 12
Sunum ) ) )
(Presentations)
Arasinavlar (Hazirlik Siiresi Dahil) 5 10 20
(Midterm Exams (Preparation included))
Toplam ls Yiikii (saat) 125
(Total Work Load (h))
Dersin AKTS Kredisi (Toplam is Yiikii / 25) 5
(ECTS Credits of the course (Total Work Load / 25))
Revizyon / Tarih Koordinatér / Hazirlayan Onaylayan
(Revision / Date) (Coordinator / Prepared by) (Approved by)
03/03/2015 Yard. Dog. Deniz Karli (M.Demirkol) Prof. Dr. Ugur DURSUN




