FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Oyunlar Teorisi

DERSIN KODU

MAT3310

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Adem Cengiz Cevikel

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere oyuncular (oyuna katilan bireyler, yani birim-kisi-grup),
stratejiler (oyuncularin oyun esnasinda yapabilecekleri eylemler-yani segenekler), fayda
fonksiyonu (oyundan, her bir oyuncunun degisik durumlarda bekledigi kazang ya da kayiplar
fonksiyonu) olarak {i¢ temel 6ge ile oyun problemini ortaya koyarak, oyuncular amaglarimi
optimize edebilmek i¢in, ellerindeki segeneklerden hangilerini ve ne sekilde kullanmalari
gerektigini matematiksel altyapisini olusturarak belirlemektir.

DERSIN iCERiGi

Matris oyunlari, tanimi ve temel kavramlari; minimaks teoremi; 2x2’lik oyunlar; 2xn’lik
oyunlar; mx2’lik oyunlar; mxn’lik oyunlar; kosegen oyunlar; simetrik oyunlar; gesitli
uygulamalar; sonsuz muhalif oyunlar, denge durumlart; optimal stretejiler; sartli kompakt
oyunlar; birim karede siirekli oyunlar; konveks oyunlar; ¢esitli uygulamalar; ortaksiz
oyunlar, Nash teoremi; mahkumlarin agmazi; cinsiyetlerin uyusmazligt ve ¢esitli
uygulamalar. ortakli oyunlar, karakteristik fonksiyonlar; imputasyonlar ve baskinligi; bir
oyunun c¢ekirdegi; von Neumann-Morgenstern ¢6ziimleri; Shapley vektorii; dengeli
koleksiyonlar; ¢esitli uygulamalar; agamali oyunlar, davranis stratejileri; tiikenme oyunlari;
stokastik oyunlar; tekrarlt oyunlar.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar:

Ders Kitabi:
Ahlatgioglu, Mehmet, Tiryaki, Fatma. Oyunlar Teorisi. YTU Yayin No: YTU.FE.DK-
98.0343, 1998.

Bu dersi basariyla tamamlayan 6grenciler,
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Oyun teorisindeki temel kavramlari kazanacaklardir.
Oyun teorisinin uygulama alanlarini analiz edebileceklerdir.

Rekabet ya da c¢atisma durumlarinda oldugu gibi bireysel ve ortak faydanin
maksimize edildigi problemleri inceleyeceklerdir.

Inceledikleri problemi matematiksel bir cercevede simflandirabileceklerdir.

Oyunlar teorisi yardimiyla, ifade edebildikleri problemler i¢in ¢dziim bulma
becerisi kazanacaklardir.

DEGERLENDIRME SiSTEMIi

| Etkinlikler Say1 Katki Pay1

Devam/Katihm

| Laboratuvar H H

| Uygulama H H

| Arazi Calismasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. Coktan se¢meli kisa smav (5-10 dakika) 4 %10

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

Odev ‘ ‘

Sunum/Jiiri:
e icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlari yapmalarinin istenmesi

e  Format: Bireysel ve Grup sunumlari

1 %20
e Detayh Degerlendirme Kriterleri:
-Ogrenilen konularin dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
| Proje | |
‘ Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (60 dakika)
1 %30

e Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi
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e Icerik: Dersin tiim ierigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

e  Detayh Degerlendirme Kriterleri: 1 2440

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢zme becerilerinin kullanilabilmesi
| Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
IKonu Anlatimi: Matris oyunlari: tanim1 ve temel kavramlari
Slll.lf-}(;l Uygulama (5 dk.): Oyunlar teorisi tanimlarmna iliskin Matris  oyunlar: tammi  ve temel
basit 6rnekleme yaptirilmasi e N oo

1 kavramlarma  iliskin = 6n  bilgileri
Smif-ici Tartisma (5 dk.): Oyunlar Teorisi kavraminin| Et;glgrtz{ajl 1\_/? 6etk1n1e$t1r11mes1. Kaynak;
Matematik i¢inde ve diger disiplinlerde kullanim alaniyla ilgili ’ ’
tartismanin yapilmasi
Konu Anlatimi: Minimaks Teoremi, 2x2’lik oyunlar, 2xn’lik]
oyunlar
Sinif-ici Uygulama (5 dk.): Minimaks Teoremi ve 2x2’lik] Mm}mgks teoremi kavramlarlp a 111.s!<1n Ol
oyunlar kavramlarinin 6rneklemelerinin yaptirilmasi bilgilerin hatirlanmast ve etkinlestirilmesi.

y yap Kaynak: Ders Kitabi, 16-19.

2 Smmf-i¢ci Tartisma (5 dk.): Minimaks kavramlarmimn giinliik] 22 lik oyunla.rl igeren boliimleri
hayattaki uygulamalart ve bunlarin karsilastirilmasina iligkin okunmast. Raynak: Ders Kitabi, 50-57.
iartismanin vapilmast Kisa smav 1: (Minimaks Teoremi, 2x2’lik]

3 yap oyunlar, 2xn’lik oyunlar) Kaynak: Ders

. Kitabi, 57-63.
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: mx2 lik oyunlar, mxn lik oyunlar
.. oy L 2xn’lik oyunlar kavramlarma iliskin 06n

Sinif-ici Uygulama (5 dk.): mx2’lik oyun kavraminin disiplinler o . " .
arasi uveulamasinim vaptrlmast bilgilerin hatirlanmasi ve etkinlestirilmesi.

3 ve yap Kaynak: Ders Kitabi, 57-63.

- . - S mxn’lik  oyunlar  konularin1 igeren|
Smif-ici Tartisma (5 dk.): mx2’lik oyunlarin disiplinler arasi boliimlerin okunmast. Kaynak: Ders Kitabi,
yapisinin tartisilmasi

63-65.
IKonu Anlatimi: Késegen oyunlar, simetrik oyunlar

Kosegen oyunlara iliskin 6n bilgileri
Simif-i¢ci Uygulama (5 dk.): Kdsegen oyunlar, simetrik oyunlar hatirlanmasi ve etkinlestirilmesi. Kaynak:

4 hesaplanmasi lizerine uygulamanin yaptirilmasi. Ders Kitab1, 65-69.

Simetrik ~ oyunlar  konusunu iceren|
Smmf-i¢ci Tartisma (5 dk.): Kdsegen oyunlar, simetrik oyunlan bolimlerin okunmasi. Kaynak: Ders Kitabi,
bakis acisi ile tartigilmasi 69-70.
Konu Anlatimi: Cesitli uygulamalar
il gl (8 Ko o, st ool 1 g oy, st osns

5 P e yap ’ kavramlarma iliskin boliimiin okunmasi.
Smif-ici Tartisma (5 dk.): Kdsegen oyunlar, simetrik oyunlar Kaynak: Ders Kitabi, 70-80.
bakis agisi ile tartisilmasi

6 Konu Anlatimi: Sonsuz muhalif oyunlar: denge durumlari, Sonsuz muhalif oyunlar: denge durumlart,

optimal stratejiler

optimal stratejiler tanim ve ozelliklerini
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Simif-i¢ci Uygulama (5 dk.): Sonsuz muhalif oyunlar iizerine bin

okunmasi. Kaynak: Ders Kitabi, 80-83.

uygulamanin yaptirtlmasi 2. Kisa Smav 2: Kaynak: Ders Kitabi, 70-83.
Smif-ici Tartisma (5 dk.): Sonsuz muhalif oyunlar {izerine|
tartismanin yapilmasi
Kisa Simav 2 (15 dk.): Sonsuz muhalif oyunlar ¢er¢evesinde, ders|
basinda, 6grenciye verilen 6n hazirlik gérevinde yer alan konulari
liceren bir kisa sinavin yapilmasi
Konu Anlatimi: Sartli kompakt oyunlar, birim karede siirekl]
oyunlar, konveks oyunlar
Simif-i¢i Uygulama (5 dk.): Sarth kompakt oyunlar, birim karede| 1. Sarth kompakt oyunlar, birim karede
o stirekli oyunlar, konveks oyunlar yardimiyla hesaplamasinin| stirekli oyunlar, konveks oyunlar &
lyaptirtlmasi bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: Ders Kitabi, 93-96.
Smif-ici Tartisma (5 dk.): Sartlh kompakt oyunlar, birim karede
stirekli oyunlar, konveks oyunlarin tartisilmasi
3 Ara Smav 1 Slnav "haftasma 1.<adar. islenen konularmn
tiimiiniin tekrar edilmesi
Konu Anlatimi: Cesitli uygulamalar, ortaksiz oyunlar: Nash|
Teoremi
Simif-i¢ci Uygulama (5 dk.): Ortaksiz oyunlar hesaplamalarinin| 1. Oraksiz oyunlara iligkin on b_11g11er1_n
9 aptiriimast hatirlanmasi ve etkinlestirilmesi.
v Kaynaklar: Ders Kitabi, 127-130.
Smif-i¢i Tartisma (5 dk.): Ortaksiz oyunlar ve disiplinler arasi 2. Nash teoremi lgeren boliimlerin okunmast.
L .. Kaynak: Ders Kitab1, 130-133.
alanlardaki 6neminin ve uygulamalarinin tartisilmasi
IKonu Anlatimi: Mahkumlarin agmazi, cinsiyetlerin uyusmazligy
ve cesitli uygulamalar
1.  Mahkumlarin agmazi, cinsiyetlerin
Sinif-ici Uygulama (5 dk.): Mahkumlarin agmazi, cinsiyetlerin| uyusmazligt  ¢oziimlerine iligkin &
uyusmazligt ¢éziimlerinin nasil bulundugu iizerine uygulamanin| bilgilerin hatirlanmas1 ve etkinlestirilmesi.
lyaptirilmasi Kaynak: Ders Kitabi, 144-145
10 2. cinsiyetlerin  uyusmazligi  ¢dzlimlerine
Smif-ici Tartisma (5 dk.): Mevcut yontemlerin mahkumlarin| iligkin 6n bilgilerin hatirlanmast  ve
lacmazi, cinsiyetlerin uyusmazliginda neden kullanilmayacaginin| etkinlestirilmesi. Kaynak: Ders Kitabi,145-
tartigiimasi 147.
3. Kisa Smav 3: (10. Haftaya kadar tiim|
Kisa Smav 3 (15 dk.): Mahkumlarin agmazi, cinsiyetlerin| konular).
uyusmazligi konular igeren bir kisa sinavin yapilmasi
Konu Anlatimi: Ortakli oyunlar: karakteristik fonksiyonlar,|
imputasyonlar ve baskinligt
Smif-ici Uygulama (5 dk.): Ortakli oyunlar: karakteristik|
fonksiyonlar, imputasyonlar ve baskinligi uygulamasinin 1. Ortakli  oyunlar:  imputasyonlar  ve
11 lyaptirtimasi baskinligt  6n bilgilerin  hatirlanmasi.
Kaynaklar: Ders Kitab1,167- 172
Smmif-i¢ci Tartisma (5 dk.): Ortakli oyunlar: karakteristik]
fonksiyonlar, imputasyonlar ve baskinlig1r uygulamalarina iliskin|
tartismanin yapilmasi
IKonu Anlatimi: Shapley vektorii, dengeli koleksiyonlar, cesitli
uygulamalar
- . e . . 1. Shapley vektori kavramina iligkin 6
12 Simif-i¢i Uygulama: (5 dk.) Shapley vektoriiniin belirlenmesi bilgilerin hatirlanmast ve etkinlestirilmesi.
Simif-i¢ci Tartisma: (5 dk.) Shapley vektorii uygulamalarinin Kaynak: 194-212.
tartismasinin yapilmasi
Ogrenci sunumlarmnin dinlenmesi
.. . . . 1. Makale uygulamalar1 ve drneklendirilmesi.
13 Sinif-i¢i Uygulama (90 dk.): Makale incelemeleri 2. Kisa Smav 4: (Shapley vektdrii) Kaynak:

Sinif-i¢ci Tartisma (30 dk.): Sonuglarin tartigilmast

Ders Kitabi, 194-251.
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Kisa Smav 4 (15 dk.) Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi

Ogrenci sunumlarinin dinlenmesi

14 Simif-i¢i Uygulama (90 dk.): Makale incelemeleri

Siif-i¢ci Tartisma (30 dk.): Sonuglarin tartigilmast

1. Makale uygulamalari ve 6rneklendirilmesi.

Ogrenci sunumlarinin dinlenmesi

15 Simif-i¢i Uygulama (90 dk.): Makale incelemeleri

Smif-i¢i Tartisma (30 dk.): Sonuglarin tartigilmast

1. Makale uygulamalari ve 6rneklendirilmesi.

16 IFinal

Islenen konularim tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi ‘ ‘

(Saat)

Toplam Isyiikii

Ders Saati 3

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Smav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Game Theory

CODE

MAT3310

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Adem Cengiz Cevikel

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students understand the game problem by using three main
concepts —(1) players (participants, individuals, person or groups), (2) strategies (each
player have available alternatives at his or her disposal), (3) payoff function ( in each
situation, players attain certain gains (payoffs) and to achieve which one of each player's
strategy is best and how (s)he must use own strategies by constituting its mathematical
background in order to achieve the largest possible individual gain for each participant.

COURSE CONTENT

Matrix games, definition and basic concepts; the minimax theorem; 2x2 games; 2xn
games; mx2 games; mxn games; diagonal games; symmetric games; examples/ infinite
antagonistic games, equilibrium situations; optimal strategies; conditionally compact
games; continuous games on the unit square, convex games; examples/ noncooperative
games, Nash’s theorem; prisoner’s dilemma; the battle of the sexes; examples/
cooperative games, characteristic functions; imputations, dominance of imputations; the
care of a game; von Neumann-Morgenstern solutions; Shapley’s vector; balanced
collections; examples/ multistage games, behavioural strategies; games of exhaustion;
stochastic games; recursive games.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Ahlatcioglu, Mehmet, Tiryaki, Fatma. Game Theory. YTU No: YTU.FE.DK-98.0343,
1998.

Course Learning Outcomes

Upon successful completion of the course, students will be able to

1. Classify the fundamental concepts of game theory.

2. Explain the application areas of game theory.
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Explain problems in which individual and collective benefits are maximized,
such as in situations of competition or conflict.

Classify the type of problem they are examining in a mathematical framework.

Explain the ability to find solutions to problems they can express using game
theory.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

| Laboratory H “

| Field Work H H

| Application H H ‘

| Special Course Internship (Work Placement) H H

Quizzes/Studio Critics:
e Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %10

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments H

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

e  Format: Group presentations

1 %20
e Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
‘ Project: H H ‘
| Seminar/Workshop H H ‘
Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week
e  Format: Face-to-face written exam. (90 minutes).
e Detailed Assessment Criteria: 1 %30
-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes
Final:
e Content: Comprehensive questions covering the entire content of the
course 1 %40
e  Format: Face-to-face written exam. (90 minutes).
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-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

o  Detailed Assessment Criteria:

WEEKS COURSE OUTLINE Related Preparation
Lecture: Matrix games: Definition and basic concepts 1. Recollection and activation of prior knowledge on the
Quick Practice (5 minutes): Provide simple examples| rsrl:ltlrrlci girlrllresiboﬁi ld _elfénmon and basic  concepts.
of game theory definitions ’ ’ ’

1 In-Class Discussion (5 minutes): Discuss the 2. Reading the sections on linear transformations: Special
application of the concept of gamé theory withi types Of. linf_:ar tran_sformations (er}domorphism,
mathematics and other disciplines epimorphism, isomorphism, automorphism). Source:

Coursebook, 140-143.
Lecture: Minimax theorem, 2x2 games, 2xn games
gl:llccek tI; I;)afctt}llzenfisniﬁg;(“:;:l;eiozégezzangﬂz: of the 1. Recollection and activation of prior knowledge on the
p & ' minimax theorem concepts. Source: Coursebook, 16-
. . . . 19.

2 elln-(l:i:;zstisonsn(:sfcrlrll?rslligilax S)ncremtlsuzrtleflzil Iljilfic:;z tht;e 2. Reading the sections containing 2x2 games. Source:

cgfn arison P y Coursebook, 50-57.
p ) 3. Quiz 1: At the end of the lesson, a quiz covering the
Quiz 1 (15 dk.): A quiz at the end of the class covering topics covered in the lesson will be administered.
the topics taught during the session
Lecture:. Lecture: mx2 games, mxn games
Quick Practice (5 minutes): Interdisciplina 1. Recollection and activation of prior knowledge about
S : P the concepts of 2xn games. Source: Coursebook, 57-

3 application of the concept of mx2 games 63
In-Class Discussion (5 minutes): Discussion of the] 2. %21121%003663_061? pters on mxn  games. Source:
interdisciplinary structure of mx2 games ’ ’

Lecture: Diagonal games, symmetric games
In-Class Practice (5 min.): Discussion from a 1. Recollection and activation of prior knowledge about
4 perspective of diagonal games and symmetric games diagonal games. Source: Coursebook, 65-69.
2. Reading the chapters on symmetric games. Source:
Quick Practice (5 minutes): An games.application o Coursebook, 69-70.
calculating diagonal games and symmetric
Lecture: Various applications
Quick Practice (5 minutes): An application o 1. Recollection and activation of prior knowledge on the
5 calculating diagonal games and symmetric games. diagonal games, symmetric games, and applications
related to the concepts of calculating them. Source:
In-Class Discussion (5 minutes): Discussing diagonal Coursebook, 70-80.
lgames and symmetric games from a perspective
[Lecture: Infinite adversarial games: equilibrium states,|
optimal strategies. 1. Recollection and activation of prior knowledge on the
Quick Practice (5 minutes): Conduct an exercise on infinite adversarial games: equilibrium states, optimal
6 nfinite adversarial eames : strategies, definitions, and properties. Source:
& Coursebook, 80-83.
In-Class Discussion (5 minutes): Discuss infinite 2. Quiz 2: Source: Coursebook, 70-83.

adversarial games
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Quiz 2 (15 minutes): Conduct a quiz at the beginning
of the lesson, covering the topics covered in the
preliminary assignment given to the student, within the
framework of infinite adversarial games

Lecture: Conditionally compact games, continuous|
lcames on the unit square, convex games

Quick Practice (5 minutes): Calculation usin
conditionally compact games, continuous games on the
unit square, and convex games

In-Class Discussion (5 minutes): Discussion o
conditionally compact games, continuous games on the
unit square, and convex games

Recollection and activation of prior knowledge on the
conditionally compact games, continuous games in the
unit square, and convex games. Source: Coursebook,
93-96.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Various applications, non-cooperative games:
Nash's theorem

Quick Practice (5 minutes): Performing computations|
on non-cooperative games

In-Class Discussion (5 minutes): Discussing non
cooperative games and their importance and|
applications in interdisciplinary fields

Recollection and activation of prior knowledge about
non-cooperative games. Source: Coursebook, 127-130.
Reading the sections containing Nash's theorem.
Sources: Coursebook, 130-133.

10

Lecture: Prisoners' dilemma, gender conflict, an
various applications

Quick Practice (5 minutes): Practice on how solutions
are found for prisoners' dilemma and gender conflict

In-Class Discussion (5 minutes): Discuss wh
existing methods cannot be used for prisoners' dilemm:
land gender conflict

Quiz 3 (15 minutes): A quiz covering the topics o
prisoners' dilemma and gender conflict

Recollection and activation of prior knowledge on the
regarding the prisoners' dilemma and gender conflict
resolutions. Source: Coursebook, 144-145.
Recollection and activation of prior knowledge on the
regarding gender conflict resolutions. Source:
Coursebook, 145-147.

Quiz 3: (all topics up to week 10).

11

[Lecture: Cooperative games: characteristic functions,|
imputations, and dominance

Quick Practice (5 minutes): Practice on cooperative]
games: characteristic functions, imputations, an
[dominance

In-Class Discussion (5 minutes): Discuss the]
applications of cooperative games: characteristic
functions, imputations, and dominance

Recollection and activation of prior knowledge on the
partnership games: its imputations and dominance.
Source: Coursebook,.167-172.

12

[Lecture: Shapley vector, balanced collections, various|
applications

Quick Practice (5 minutes): Determining the Shapley
vector

In-Class Discussion (5 minutes): Determining th
Shapley vector

Recollection and activation of prior knowledge about
the concept of the Shapley vector. Source: Coursebook,
194-212.

13

Listening to student presentations
In-Class Activity (90 minutes): Article reviews

In-Class Discussion (30 minutes): Discussion o
results

Quiz 4 (15 minutes) A quiz covering the topics
covered in class will be administered at the end of the]
lesson

Article applications and examples.
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Listening to student presentations

In-Class Activity (90 minutes): Article reviews

14 1.

In-Class Discussion (30 minutes): Discussion o
results

Article applications and examples.

Listening to student presentations

In-Class Activity (90 minutes): Article reviews

15 1. Article applications and examples.
In-Class Discussion (30 minutes): Discussion o
results

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

T e —
Activities H Number ‘ Duration H Total Workload

(Hour)

Course Hours 14

42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):
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P g-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iligki kurabilecek ve
teoremlerin  uygulamalarimni
aciklayabileceklerdir. / State - - - - -
the definitions and theorems
in fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their

applications.

P Q-Z Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢6zebilecek ve
matematiksel bir Onermenin
gegerliligini  farkli  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the validity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

I~
I
19
19
19

skills.

PS ;-3 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini

kullanarak gercek hayattaki
problemlerin matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gegerli ¢oziimler
tiretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical
and applied knowledge of
mathematics and
mathematical thinking skills.

1
I~
I
I
I
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Pg;-4 Disiplinlerarast bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

P Q-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve yOnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarmda
gelistirebileceklerdir. /
Advance  their  acquired
knowledge in mathematics
and mathematical thinking
skills in both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and  managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

PQ-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek igin
kullanabileceklerdir. / Use at - - - - -
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

alanlardaki  bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak icin
hayat boyu 6grenme
stratejilerini
kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

PC-8 Bilimsel || = - - - -

I~
19)]
19
[F°N
19

1)
I~
[0)]
[0)]
(>N

1
[0
19}
19}
19}
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aragtirmalarin1 ~ ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

PS ‘-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

Pg;-lO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

1
(%)
1
1
1

aragtirma tasarlayip
ylriitebileceklerdir. / Access - - - - -
reliable sources of

information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;-1 1 Matematiksel

konular1, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. / = = = = =
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical ~ terminology,
both orally and in writing, in
Turkish and in English.
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