Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS

MAT301 Metric Topology 5 3 2 0 5 8

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

MAT101, MAT102

MAT101, MAT102

Compulsory
Bachelor Degree

Bu dersin amaci, metrik uzaylar teorisini tanitarak, bu yapilarin temel 6zelliklerini ve uygulamalarini
dgretmektir. Ogrenciler, metrik uzaylar kavramini 6grenerek, analiz ve topolojideki énemli sonuclari
derinlemesine kavrayacaklardir. Ayrica, 6grencilerin soyut matematiksel disinme becerilerini gelistirmek

amagclanmaktadir.

Bu ders, metrik uzaylar teorisinin temel kavramlarini 6gretmeyi amaclamaktadir. ik olarak, R (izerindeki
temel Ozellikler ve R'deki diziler Gzerinde durulacak, ardindan metrik uzay kavrami tanitilacak ve cesitli
orneklerle desteklenecektir. Metrik uzaylardaki acik ve kapali kiimeler ele alinarak, bu yapilarin temel
ozellikleri incelenecektir. Metrik uzaylardaki dizilerin yakinsakligi ve tam metrik uzaylar kavramlari detayli
olarak islenecektir. Stirekli fonksiyonlar ve metrik uzaylarda streklilik kavramlari da dersin iceriginde yer
alacaktir. Ayrica, metrik uzaylarda kompaktlik kavrami Gzerinde durulacak ve bu konu t¢ hafta boyunca
detayl olarak ele alinacaktir. Dersin son kisminda ise Banach sabit nokta teoremi ve bu teoremin cesitli
uygulamalari Gzerinde durulacaktir.

An introduction to real analysis, Tosun Terzioglu
Burroni E, La topologie des espaces métriques : niveau L3 : cours et exercices corrigés

1 Properties of the set of real numbers

2 Sequences in the set of real numbers, accumulation points of sets, limit values of sequences
3 Open and closed subsets of the set of real numbers

4 Metric spaces: definition and examples

5 Open and closed sets in metric spaces

6 Sequences and convergence in metric spaces, accumulation points of sets, limit values of sequences
7 Topological properties of metric spaces: completeness

8 Topological properties of metric spaces: compactness

9 Topological properties of metric spaces: connectedness

10 Sequences and limits in function spaces

11 Open and closed sets in function spaces

12 Topological properties of function spaces

13 Banach fixed-point theorem

14 Applications of the Banach fixed-point theorem
Content
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Course Code Course Name Semester Theory Practice Lab Credit ECTS

MAT116 Analytic Geometry 1 3 2 0 5 8

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week  Weekly Contents

Compulsory
Bachelor Degree

Lise geometrisi, dogrusal cebir ve ¢ok dediskenli analiz arasindaki baglari kurmak igin gerekli analitik
araclari gelistirmek,

Dizlem Geometrisi

-Duzlemde koordinatlar ( kartezyen ve kutupsal),

-Vektorler (Aritmetik, skaler carpim, determinant, diklik, dogrusallik)

-Karmagik Sayilar (Aritmetik ve geometri, kutupsal gésterim),

-Duzlemde dogru temsilleri (iki nokta, bir nokta ve bir yon vektort, bir nokta ve bir dik vektor, kartezyen
denklem, parametrik denklem)

-Dogrularin kesisim durumlarinin denklem sistemleri ile incelenmesi (Gauss yontemi, Matrisler, Cramer
yontemi)

Uzay Geometrisi

-Uzayda koordinatlar (kartezyen, silindirik, kiresel),

-Vektorler (Aritmetik, skaler carpim, determinant, vektorel carpim, diklik, dogrusallik)

-Uzayda dogru ve duzlem temsilleri

-Uzayda dogru ve duzlemlerin kesisim durumlari, mesafeleri ve aralarindaki agilari hesaplama yontemleri
Konikler

-Konik cesitleri ve farkli temsilleri (geometrik, tek odakli tanim, ¢ift odakli tanim, ikinci derece denklemler)
-Ikinci derece iki degiskenli denklemlerin siniflandiriimasi

Paylasilan ders notlari

Géométrie, Cours et Exercices, A. Warusfel et al., Vuibert 2002
Géométrie élémentaire, André Gramain, Hermann, 1997.

Précis de géométrie analytique, G.Papelier, Vuibert 1950.

Exercises de géométrie analytique, P.Aubert, G.Papelier,Vuibert 1953.
Cours de géométrie analytique, B. Niewenglowski, Gauthier-Villars, 1894.

1 Real line, Concept of a reference frame on a line and on a plane, Coordinate systems (Cartesian, polar)

2 Vectors (Concept of a vector in the plane, its formal definition, vector arithmetic, vector coordinates, linear (in)dependence)
3 The norm of a vector, dot product and determinant of two vectors, their geometric interpretations, Complex numbers

4 Arithmetic of complex numbers, Representation of lines in the plane

5 Intersection of lines, solving systems of linear equations, Introduction to matrices

6 Arithmetic of 2x2 matrices

7 Geometry of three-dimensional space (reference frames, coordinate systems, vectors, cross product, determinant)

8 Midtem

9 Representation of lines and planes, and their intersections
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Week Weekly Contents

10 Intersections of lines and planes
11 Introduction to conic sections, study of types of conics
12 Study of conic sections
13 Classification of quadratic forms in two variables
14 Classification of quadratic forms in two variables
Content
Course Code Course Name Semester Theory Practice Lab
MAT115 Fundamentals of Mathematics 1 3 2 0

Prerequisites

Admission Requirements

Language of Instruction
Course Type

Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

Compulsory
Bachelor Degree
Ogrencilere pir matematigin konularini ve tekniklerini sunmak.

- Kimeler

- Mantik

- Ispat yontemleri.

- Baginti kavrami, Denklik ve siralama badintilari

- Modduler aritmetik

- Fonksiyonlar ve ozellikleri.

-Sonsuzluga Giris-Sayilabilir ve sayilamaz sonsuzluk

-Mathematical Proofs: A Transition to Advanced Mathematics
Gary Chartrand, Albert D. Polimeni, Ping Zhang

-Mathématiques 1ére année, Cours et exercices,
Deschamps et Warusfel

- Matematige Giris, I-1l, Ali Nesin, NMKY
- Math en Ligne de Bernard Ycart: https://ljk.imag.fr/membres/Bernard.Yc art/mel/

-Sezgisel Kimeler Kurami, Ali Nesin, NMKY

1 Set theory

2 Introduction to logic
3 Introduction to logic
4 Proof methods

5 Proof methods

Credit

5

ECTS
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Week

Weekly Contents

6 Proof methods

7 Relations

8 Mid-term examination

9 Order relations

10 Modular arithmetic

11 Functions

12 Functions

13 Cardinalities of sets

14 Cardinalities of sets
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT414 Basic Geometric Topology 7 3 0 0 3 5

Prerequisites

Admissio

n Requirements

Language of Instruction  French

Course Type Elective
Course Level Bachelor Degree
Objective -Geometrik topolojinin temel kavramlarini (ylzeylerin siniflandirilmasi, temel grup, 6rtl uzaylari) tanitmak;

Content

ispat temelli dusiinmeyi gelistirmek ve dénem sonunda homolojiye (H_O, H_1) giris yaparak Euler
karakteristigi ile Betti sayilari arasindaki iliskiyi yorumlayabilmek.

Topolojik kavramlar hatirlatma; ylzeylerin modelleri (cokgenlerden insa, kenar yapistirmalari)
Triangulasyon, kompleksler, Euler karakteristigi ve degismezligi

YonlU/ydnsuz ylzeyler; RPA2, Klein sisesi, Mdbius seridi; yonluluk olgutleri

Homotopi, retraksiyon; temel grupun tanimi ve ilk érnekler (51, buketler)

Seifert-van Kampen teoremi ve uygulamalar

Yizeylerin temel gruplari ve sonuglari

Ortii (revétement) uzaylari: tanimlar, yol/homotopi kaldirma, deck grubu

YUzeylerin 6tulerinin klasik érnekler

Huacresel ayrisimlar

Homolojiye giris: zincir, sinir/dongl sezgisi; H_0, H_1 hesaplari

10/14/202
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References A. Hatcher, Algebraic Topology
J. Stillwell, Classical Topology and Combinatorial Group Theory
M. A. Armstrong, Basic Topology
J. R. Munkres, Elements of Algebraic Topology

Theory Topics

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT499 Final Project Il 7 3 2 0 4 7
Prerequisites MAT497

Admission Requirements MAT497

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective Bu ders, lisans matematik 6grencilerine kendi sectikleri bir matematik konusunu bagimsiz olarak

arastirma ve kesfetme firsati saglamak icin tasarlanmistir. Ders, 6grencileri lisans ¢alismalari boyunca
edindikleri teorik bilgileri gercek dliinya problemlerine veya ileri matematik kavramlarina uygulamaya
tesvik eder.

Content 7. hafta: 1. Ara raporun teslim edilmesi.
13. hafta: Projenin teslim edilmesi.

References

Theory Topics

Week Weekly Contents

1 experience 1
2 Experience 2
3 Experience 3
4 experience 4
5 questions on algebra
6 Experience 5
7

8

9

10

11

12

13
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Week  Weekly Contents

14

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT399 internship | 5 1 0 0 1 5

Prerequisites

Admission Requirements

Language of Instruction  Turkish

Course Type Elective
Course Level Bachelor Degree
Objective Matematik bélimiinde staj secmelidir. 3 kredilik notsuz bir ders olarak degerlendirilir. Ogrenciler

diledikleri bir kurumda staj yaparak staj sonunda dersten sorumlu 6gretim Uyesine staj bilgilerini iletirler.
En ¢ok bir staj yapabilirler. Ayrintilar icin bkz. http://math.gsu.edu.tr/gsustaj.html

Content Matematik bélimiinde staj secmelidir. 5 AKTS'lik notsuz bir ders olarak degerlendirilir. Ogrenciler
diledikleri bir kurumda staj yaparak staj sonunda dersten sorumlu 6gretim Uyesine staj bilgilerini iletirler.
En ¢ok bir staj yapabilirler. Ayrintilar icin bkz. http://math.gsu.edu.tr/gsustaj.html

References

Theory Topics

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT452 Introduction to Functional Analysis 7 3 0 0 3 5
Prerequisites MAT201, MAT261, MAT262

Admission Requirements MAT201, MAT261, MAT262

Language of Instruction

Course Type Elective
Course Level Bachelor Degree
Objective Dersin ilk amaci, fonksiyonel analizin temel araglari olan metrik uzaylar, normlu uzaylar, Banach uzaylari,

ic carpim uzaylari ve Hilbert uzaylarini 6lcim kuramina basvurmadan 6gretmektir. Bunun yaninda, metrik
uzaylarda daraltici (contractante) uygulamalara ve normlu ve Hilbert uzaylarinda yaklagim (approximation)
teorisinin uygulamalarina da deginilecektir. Son olarak, bu teorilerin matematiksel, fiziksel ve ekonomik
problemlere uygulanigi Gzerinde durulacaktir.
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Content Metrik Uzaylar: Tekrar
Normlu uzaylar, Banach uzaylari
ic carpim uzaylari, Hilbert uzaylari
Hilbert uzaylari Gzarine 4 temel teorem: Projeksiyon Teoremi, Ayrisma Teoremi, Riesz Teoremi, Hahn-
Banach Teoremi
Banach Sabit Nokta Teoremi ve Uygulamalar
Yaklagim Teoremleri ve Uygulamalar

References Kreyzig, Introduction to Functional Analysis
Introductory Functional Analysis with Applications, E. Kreyszig, Wiley

An Introduction to Real Analysis, T. Terzioglu, ODTU

Fonksiyonel Analizin Yontemleri, T. Terzioglu, Matematik Vakfi

Fonksiyonel Analiz, E. Suhubi, ITU Vakfi

Bir Analizcinin Defterinden Sectikleri, T.Terzioglu, NMK

Real Analysis with Economic Applications, Efe A. Ok, Princeton University Press

Theory Topics

Week Weekly Contents

1 Metric Spaces: Review

2 Further Examples of Metric Spaces: Sequences Spaces, Function Spaces
3 Completeness

4 Complete Metric Spaces

5 Normed Spaces, Banach Spaces

6 Compactness and Finite Dimension

7 Linear Operators

8 Bounded Operators

9 Linear Functionals

10 Normed Spaces of Operators and Dual Space

11 Inner Product Spaces, Hilbert Spaces

12 4 Important Theorems about Hilbert Spaces: Projection Theorem, Decomposition Theorem, Riesz Representation Theorem,

Hahn-Banach Theorem

13 Application: Banach Fixed Point Theorem

14 Application: Approximation Theorems
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT497 Final Project | 7 3 0 0 3 7

Prerequisites

Admission Requirements
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Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week  Weekly Contents

French
Compulsory
Bachelor Degree

Matematik bitirme projesi, 6grencilerin Gniversite 6grenimi boyunca edindikleri bilgi ve becerileri
kullanacaklari, matematiksel standartlarini ve gergekgi kosullari/kisitlari icerecek ana tasarim deneyiminin
kazandirilmasi agisindan ¢ok énemlidir. Bu kapsamda dersin amaclari su sekilde belirlenmistir:

- Ogrencilere genel matematiksel bilgilerini acik uclu, gercek hayat problemlerini yaratici sekilde ¢cézmek
icin entegre ve sentez etme zemini yaratilmasini saglamak.

- Ogrencilerin, bir problemin tanimini yapmalarini, amaclarini ve kriterlerini tanimlamalarini, veri
toplamalarini, teknik analiz yapmalarini, ¢cé6zim onerisi gelistirmelerini ve elde ettikleri sonuclari
sunmalarini saglamak.

- Tanimlanmis bir problemin ¢6zUmu i¢in yazilimsal veya donanimsal bir sistem tasarlamalarini saglamak.
- Verilen problemin ¢6zUmu esnasinda bilisim teknolojilerinin, yazilim kitapliklarinin, mevcut araglarin
etkin bir sekilde kullaniimasini saglamak.

1. Hafta Bilimsel arastirma sureci, arastirma probleminin belirlenmesi, arastirma raporu hazirlama

2. Hafta Ogrencilerin sectikleri proje konulari (izerine tartisma, proje amaclarinin belirlenmesi ve
sunulmasi

3. Hafta Proje ¢alisma takviminin belirlenmesi, proje yonetim araglarinin kullanimi ile ilgili temel bilgiler
4. Hafta Proje planinin hazirlanmasi

5. Hafta Yazin taramasi yapma, benzer calismalari belirleme, mevcut calismalari belirleme, yazin
arastirmasi raporu, dogru kaynak gosterimi

6. Hafta Bir projede yapilacak iglerin ve kullanilacak teknolojilerin belirlenmesi, proje bilesenlerini
belirleme

7. Hafta Projenin tasarimini yapma, is akislarinin ve kullanim gerekliliklerinin belirlenmesi, mevcut proje
tasarim araclarinin kullanimi ile ilgili temel bilgiler

8. Hafta

9. Hafta 1. Ara raporun hazirlanmasi

10. Hafta

11. Hafta

12. Hafta

13. Hafta

14. Hafta 2. Ara raporun hazirlanmasi

1 experience 1

2 Experience 2

3 Experience 3

4 experience 4

5 guestions on algebra
6 Experience 5

7

8

9

10
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Week

11

12

13

14

Content

Weekly Contents

Course Code Course Name Semester Theory Practice Lab Credit ECTS

FLF101

French Cef B2.1 Academic 1 0 4 0 2 2

Prerequisites

Admissio

n Requirements

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective - Fransizca dil 6grenimine devam etmek ve hazirlik sinifinin sonunda ulasilan seviyeyi pekistirmek

- Ogrencilerin Fransizca disiplin kursuna devam etmesine olanak vermek
- Ogrencileri Delf/Dalf sertifikalarina hazirlamak

Content Haftalik 4 saat ders - 3 tartisma
Bu kurs ¢ amag etrafinda dizenlenmistir:
- Daha fazla bilgi edinmek ve bilgi vermek
- Karsilastirma yapmak
- Analiz etmek ve sentezlemek
References Ogretim elemani tarafindan hazirlanan dénem ders dosyasi
Theory Topics
Week Weekly Contents
1 Describing
2 Defining and presenting a philosophical concept
3 Analysing the terms of a question to define the presuppositions, the probabilities and the problematic
4 Finding the thesis and problematic of a text
5 Preparing for delf B3, comprehending globally audio documents
6 Comprehendig written documents globally
7 Reading sheet/midterm
8 Identifying the structure of an appeal
9 Reformulation of ideas
10 Extracting the central thesis of a text
11 Comparing and expression an opinion
12 Analysing grammer of a text
13 Preparing for delf b2 exam
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Week  Weekly Contents

14 Preparing for writing a report

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT201 Series and Multivariable Functions 3 3 2 0 5 8
Prerequisites MAT101 VEYA MAT102

Admission Requirements MAT101 VEYA MAT102

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective Seriler icin yakinsaklik kavramini 6gretmek,

Yakinsaklgi test edebilmek icin gesitli teknikler 6gretmek,

Tek degiskenli reel fonksiyonlar icin bilinen kavram ve teknikleri cok degiskenli duruma genisletebilmek,
Cok degiskenli fonksiyonlari tanimlayip inceleyebilmeyi 6gretmek,

Cok degiskenli fonksiyonlar icin limit ve tlrev tanimlari yapip turevlenebilirligi test edebilmek,

Cok degiskenli fonksiyonlarin grafiklerini, grafige bir noktadaki teget uzayin geometrisini 6grenmek,
bunlar diferansiyel ile iligkilendirebilmeyi 6gretmek.

Content Sayisal seriler ve kuvvet serileri icin yakinsaklik
Taylor serileri
Gok degiskenli fonksiyonlar ve grafikleri
Cok degdiskenli fonksiyonlarin limitleri ve streklilik kavrami
Cok degiskenli fonksiyonlarin kismi ve yonli tirevleri.
Cok degdiskenli fonksiyonlarin tirevlenebilirligi
Cok degiskenli fonksiyonlarin diferansiyelleri

References Analyse 2eme année, Francois Liret, Dominique Martinais
Analiz 1,2, Ali Nesin
Calculus, James Stewart

Theory Topics

Week  Weekly Contents

1 Series, Absolute convergence.

2 Series with positive terms. Comparison theorems. Riemann series.

3 Convergence tests: Cauchy, d'Alembert, Abel.

4 Alternating series

5 Power Series

6 Taylor Series

7 Midterm

8 Series of functions, pointwise and uniform convergence of series of functions.
9 Stone-Weierstrass theorem

10 Multivariate functions, their graphs
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Week Weekly Contents

11 Limits of multivariate functions, continutiy

12 Partial derivatives, differentiability

13 Second derivatives, Schwarz theorem

14 Optimization of multivariate functions
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT305 Physics | 5 3 2 0 3 5

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

Week Weekly Contents

Compulsory
Bachelor Degree

Klasik mekanigin kavram ve ilkelerine dayanan fizik metodolojisini sorgulama ve baslatma becerisi. Klasik
mekanigin temel ilkelerine dayali olarak farkli durumlari ve fiziksel olaylari analiz edin: cisimlerin 6teleme
ve donme hareketini tanimlayin, dinamik kavram ve yasalarini cisimlerin hareketinin analizine uygulayin.
Araclar: vektor denklemi projeksiyonu, kutupsal koordinatlar, vektor tlrevi ve vektdr carpimi (basit
durumlar)

Fiziksel nicelikler, standartlar ve birim sistemleri, vektorler, bir boyutta hareket, iki boyutta hareket,
Newton Kanunlari, is,

glc, enerji, enerjinin korunumu, parcacik sistemlerinin dinamigi ve ¢arpismalar, dénmenin kinematigi ve
dinamidi, tork ve

acisal momentum, kati cisimlerin dengesi.

- Physics for Scientists and Engineers by Serway and Jewett (Cengace Learning,9th Edition,2014)
- Fundamentals of physics (Halliday and Resnick)
- L'Univers Mécanique (Valentin)

1 Basic notions, Mathematics, Physics and Measurements
2 Vectors

3 1 Dimensional Motion

4 2 Dimensional Motion

5 Laws of Motion

6 Circular Motion and Other Applications of Newton's Laws
7 Midterm 1

8 Energy of a system

9 Conservation of Energy

10 The Law of Gravitation

10/14/2025 11:54:44 AM
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Week

Weekly Contents

11 Midterm 2

12 Linear Momentum and Collision of 2 Bodies

13 Rotation of a rigid object about a fixed axis

14 Angular Momentum
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT101 Single Variable Analysis | 1 3 2 0 5 8

Prerequisites

Admission Requirements

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective Reel Analizin temel kavramlarini uygun matematiksel kesinlik icinde olusturmak ve matematik egitiminin

Content

devami igin gerekli yontem ve bilgileri 6§grenmek

Reel Sayilar, Diziler, R'nin Topolojisi, Streklilik, Limit, Ttrev

References - Analyse 1re année : Cours et exercices avec solution Liret, Francois, Dominique Martinais

- Maths en pratique - 1re édition - A |'usage des étudiants Liret, Francoise
- First Course in Real Analysis, Sterling K.Berberian, Springer

- Mathématiques : tout-en-un : 1re année : cours et exercices corrigés : MPSI-PCSI Mathématiques : tout-
en-un : Tre année : cours et exercices corrigés : MPSI-PCSI

Theory Topics

Week

1

2

10

11

Weekly Contents
Set, maps and the language
Real Numbers

Real Numbers
Midterm 1
Sequences
Sequences

LImits and Continuity
Limits and Continuity
Limits and Continuity
Midterm 2

Derivation
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Week

12

13

14

Content

Course C

MAT131

Weekly Contents
Derivation
Parametric Curves

Parametric Curves

ode Course Name Semester Theory Practice Lab Credit

Computer Programming | 1 1 1 1 3

Prerequisites

Admissio

n Requirements

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective MAT131 Bilgisayar Programlama 1 dersinde, bilgisayar bilimlerine giris yapmak ve bilgisayar

Content

programlamanin temel kavramlarini 6grenmek icin Python dilini kullanacadiz.

Python programlama dili ve bilgisayar bilimlerine giris.

References

Theory To

Week

1

10
11
12
13

14

Content

pics

Weekly Contents

Algorithmic Thinking

Variable Types

Conditional Expressions

Basic Mathematical Operators
Conditional Expressions

Loops

Loops

Loops and Conditional Expressions
Loops and Conditional Expressions
Functions

Functions

Functions

Functions

Functions

ECTS
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Course Code Course Name Semester Theory Practice Lab Credit ECTS

MAT231

Algorithms and Advanced 3 1 1 1 3 3
Programming |

Prerequisites

Admissio

n Requirements

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective Bu dersin amaci 6grencilerin programlama yeteneklerini temel algoritmalarin, gerceklemelerinin ve

Content

hesapsal problemlere uygulamalarinin incelenmesi yoluyla gelistirmektir.

Temel programlama tekrari (Python ile): dedisken, deder, ifade, atama, kosul, déngt, fonksiyon
Veri yapilari: liste, dizi, cok boyutlu dizi,agag, yigit, kuyruk

Algoritmalar: siralama, arama, agregasyon fonksiyonlari

Ozyineleme: niimerik hesaplama, ajacta gezinme

Algoritma analizi: zaman/uzay karmasikligi, karmasiklik siniflari

References Algorithmique - 3éme édition - Cours avec 957 exercices et 158 problemes - Cormen, Leiserson, Riverst,

Theory To

Week
1

2

10
11
12
13

14

Stein

Problem Solving with Algorithms and Data Structures Using Python - Bradley N Miller and David L. Ranum

The Art of Computer Programming - Donald Knuth

Python - How to Program - Deitel

Data Structures and Algorithms Using Python - Rance D. Necaise

Data Structures and Algorithms with Object-Oriented Design Patterns in Python - Bruno R.Preiss

pics

Weekly Contents

Introduction to algorithms, implementation of Euclidean division algorithm
Time Complexity Analysis: Largest and smallest divisor
Recusion

Data structures |

Data structures I

Data structures IlI

Sorting Algorithms: Time complexity and applications |

Midterm

Sorting Algorithms: Time complexity and applications Il
Abstract Data Types

Trees

Numerical algorithms: random number generation, root finding
Search: simple search, binary search, searching recursively

Complexity classes, comparison of algorithms
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Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS

MAT262

Linear Algebra Il 3 3 2 0 5 8

Prerequisites

Admission Requirements

Language of Instruction

Course Type Compulsory

Course Level Bachelor Degree

Objective Dogrusal cebirin temellerini 6gretmek.

Content Hatirlatma: Determinant, Dual baz, Dual uzay, Annulatérler. Lineer operatérlerin indirgenmesi ( Oz

Dederler, Oz Vektérler, Alt Uzaylar, Diyagonallestirme, Endomorfizma Polinomlari, Ucgenlestirme, Jordan
Formlar)

References Linear Algebra Right Done, S. Axler

Algebre Linéaire, Joseph Grifone,
Algébre linéaire et bilinéaire, F. Cottet Emard, de Boeck, 2007.

Theory Topics

Week Weekly Contents

1 Introduction of course. Recall: Determinant. Motivation Exercices

2 Dual Spaces

3 Annulators

4 Eigenvalues, Eigenvecteurs, Diagonalisation

5 Complex Operators

6 Generalized Eigenvectors

7 Revision

8 Midterm Exam

9 Polynomial of endomorphisms

10 Polynomial of endomorphisms

11 Trigonalisation

12 Trigonalisation

13 Jordan decomposition

14 Determinant and Trace: New Definitions

Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT331 Probability 5 3 2 0 5 8

Prerequisites
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Admission Requirements

Language of Instruction

Course Type Compulsory
Course Level Bachelor Degree
Objective Bu dersin amaci, 6grencilere hem ayrik hem de stirekli modelleri kapsayan olasilik teorisi konusunda

Content

saglam bir temel kazandirmaktir. Ogrenciler, belirsizligi matematiksel olarak modellemeyi, rastlantisal
olaylari analiz etmeyi ve olasilik kavramlarini bilim, mihendislik ve giinlik yasam problemlerinde
uygulamayi 6greneceklerdir.

+ Kombinatoryal analiz ilkeleri

+ Olasihigin aksiyomlari

+ Kosullu olasilik ve bagimsizlik

* Ayrik rasgele dediskenler ve dagilimlari

+ Surekli rasgele degiskenler ve yogunluk fonksiyonlari

* Birlesik, marjinal ve kosullu dagilimlar

+ Beklenti, varyans ve diger momentler

+ BuyUk sayilar yasasi ve merkezi limit teoremi

- Istatistik ve veri bilimi uygulamalarindan secilmis konular

References Initiation aux Probabilités, Sheldon Ross

Theory Topics

Week Weekly Contents

1 Permutations and combinations, Sample space and events, Axioms of Probability

2 Conditional probability, Bayes' Formula, Random variables, Discrete random variables

3 Expected Value, Expectation of a Function of a random variable, Variance

4 The Bernoulli and binomial random variables, The Poisson random variable, Other discrete probability distributions
5 Continuous random variables and their expectation and variance

6 The uniform random variable, Normal random variables, Exponential random variables

7 The distribution of a Function of a random variable, Midterm Examination

8 Joint distribution functions, Independent random variables, Sums of independent random variables

9 Conditional Distributions, Joint probability distribution of functions of random variables

10 Properties of expectation, Expectation of sums of random variables, Moments of the number of events that occur

11 Covariance, Variance of sums and Correlations

12 Conditional expectation and prediction, Moment generating Functions

13 Chebyshev's inequality, The weak law of large numbers,

14 The central limit theorem, The strong law of large numbers
Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT204 Introduction to Group Theory 3 3 2 0 5 8

Prerequisites
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Admission Requirements

Language of Instruction  French

Course Type Compulsory
Course Level Bachelor Degree
Objective Ce cours présente une introduction a la théorie des groupes, un domaine central de l'algebre moderne.

Content

Les étudiants y découvriront les notions de base comme les sous-groupes, les morphismes et les groupes
quotients, qui permettent de formaliser la symétrie. L'accent sera mis sur la rigueur dans les
démonstrations et la manipulation d'objets abstraits, compétences importantes pour progresser en
mathématiques.

Propriétés des entiers
Arithmétique modulaire
Nombres complexes

Relations d'équivalence
Symétries d'un carré

Groupes diédriques

Propriétés des groupes
Sous-groupe

Propriétés des groupes cycliques
Classification des sous-groupes
Permutations

Théoréme de Cayley
Isomorphismes

Cosets

Théoréme de Lagrange
Sous-groupes normaux et groupes de facteurs
Homomorphismes de groupes
Groupe quotient

Action des groupes

References J.A. Gallian, Contemporary Abstract Algebra (‘a suivre).

D. Dummit and R. Foote, Abstract Algebra (‘a suivre).

N. Carter, Visual Group Theory.

I. Kleiner, A History of Abstract Algebra.

M. Macauley, https://www.math.clemson.edu/ macaule/

Theory Topics

Week

1

2

10

Weekly Contents

Notion of symmetry

Axiomatic definition of a group, group examples, operation tables, subgroup

Group homomorphisms, operations on groups

Kernel et image of homomorphisms, quotient of a group by a subgroup, Lagrange's theorem
Normal subgroups, quotient groups, Isomorphism theorems

Semi-direct products

Group actions on sets

Midterm

Orbit-stabiliser theorem, Sylow Theorems

Sylow Theorems and applications

10/14/2025 11:54:44 AM 17719



Week Weekly Contents

11 Rings, ring homomorphisms, kernel and image of homomorphisms, subrings and ideals

12 Quotient rings, isomorphism theorem

13 Prime and irreducible elements

14 Unique Factorization Domains

Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT440 Mathematical Structures and 7 3 0 0 3 5

Formalization

Prerequisites

Admission Requirements

Language of Instruction

Course Type Elective
Course Level Bachelor Degree
Objective Formalizm anlayigi gelistirmek, Fonksiyonel

programlamanin temellerini kavramak, Lean gibi kanit
asistanlarini kullanabilmek

Content Fonksiyonel programlamaya giris, Tipler, Terimler, Esitlik, Farkl
tip cesitleri, Yapilar, Siniflar, Lean'de bilinen matematiksel
yaptlarin kurulumu, Lean aracihdiyla bilinen teoremleri
kanitlama

References How To Prove It (with Lean), Daniel J. Velleman
Theorem Proving in Lean 4, Jeremy Avigad, Leonardo de Moura, Soonho Kong, and Sebastian Ullrich,

Theory Topics

Week Weekly Contents

1 Overview and Installation

2 Lean Syntax and Proof Interface
3 Logic Review in Lean

4 Proof Tactics and Style

5 Structures and Type Classes

6 Inductive Types and Recursion
7 Proofs by Induction

8 Sets and Relations

9 Algebraic Hierarchy

10 Number Theory in Lean |

11 Number Theory in Lean Il
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Week Weekly Contents

12 Finite Structures and Combinatorics |
13 Finite Structures and Combinatorics Il
14 Analysis in R
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