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 French
Course Type Compulsory
Course Level Bachelor Degree
Objective Reel Analizin temel kavramlarini uygun matematiksel kesinlik icinde olusturmak ve matematik egitiminin devami
icin gerekli ydntem ve bilgileri 6grenmek
Content Reel Sayilar, Diziler, R'nin Topolojisi, Sureklilik, Limit, Ttrev
References — Robert Bartle, Donald Sherbert, Introduction to Real Analysis, John Wiley & Sons, 2011
— Francois Liret, Dominique Martinais, Analyse 1ére année, Dunod, 2003
— Bernard Gelbaum, John Olmsted, Counter examples in Analysis, Dover, 1992
Theory Topics
Week Weekly Contents
1 Set, maps and the language
2 Real Numbers
3 Real Numbers
4 Midterm 1
5 Sequences
6 Sequences
7 LImits and Continuity
8 Limits and Continuity
9 Limits and Continuity
10 Midterm 2
11 Derivation
12 Derivation
13 Parametric Curves
14 Parametric Curves
Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
MAT115 Fundamentals of Mathematics 1 3 2 0 5 8

Prerequisites

Admission Requirements

Language of Instruction French
Course Type Compulsory

Course Level Bachelor Degree
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Objective Bu ders, dgrencileri modern matematigin temel dili, yéntemleri ve temel yapilariyla tanistirr. Onermeler ve
yuklem mantidi, niceleyiciler, ispat yontemleri, kimeler, iligkiler, fonksiyonlar ve kardinalite konularini igerir. Bir
diger amag ise, 6zellikle Zermelo-Fraenkel aksiyomlari ve Segim Aksiyomu (ZFC) ile birlikte aksiyomatik kiime
teorisine asinalik kazandirmak ve Cantor'un galigsmalarinin sonsuz kiimelerin modern anlayisindaki rolind
aciklamaktir.

Content Bu ders, matematiksel akil yiiritmeye ve matematigin temellerine girig niteligindedir. Onermeler mantig,
ylklemler ve niceleyicilerle baslar, ardindan standart ispat yontemlerine geger. Daha sonra, kiimeler, kime
islemleri, iliskiler ve fonksiyonlarin temel teorisini gelistirir. Son bélim, Cantor'un sonsuz kiimeler teorisini,
ZFC'nin aksiyomatik ¢ergevesini ve sonlu ve sonsuz kardinalitelerin karsilastirmasini tanitir. Ders boyunca, titiz
matematiksel argiiman dilini ve aligkanliklarini gelistirmek igin bigimsel tanimlar ve temel ispatlar kullanilir.

References -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-ll, Ali Nesin, NMKY
- Math en Ligne de Bernard Ycart: https:/ljk.imag.fr/membres/Bernard.Yc art/mel/

-Sezgisel Kimeler Kurami, Ali Nesin, NVIKY

Theory Topics

Week Weekly Contents

1 Introduction to logic
2 Proof methods
3 Quantifiers
4 Set theory
5 Operations of sets
6 Relations
7 Functions
8 Mid-term examination
9 Induction
10 Cantor, Russell et ZFC
11 L'Axiom du Choix
12 Cardinalities
13 Cardinalities
14 Revision
Content
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 French
Course Type Compulsory
Course Level Bachelor Degree
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Objective Lise geometrisi, dogrusal cebir ve ¢ok degiskenli analiz arasindaki baglari kurmak icin gerekli analitik araglari
gelistirmek,

Content Dizlem Geometrisi
-Duzlemde koordinatlar ( kartezyen ve kutupsal),
-Vektorler (Aritmetik, skaler ¢arpim, determinant, diklik, dogrusallik)
-Karmasik Sayilar (Aritmetik ve geometri, kutupsal gdsterim),
-DuzZlemde dogru temsilleri (iki nokta, bir nokta ve bir yon vektorl, bir nokta ve bir dik vektor, kartezyen denklem,
parametrik denklem)
-Dogrularin kesisim durumlarinin denklem sistemleri ile incelenmesi (Gauss ydntemi, Matrisler, Cramer yontemi)
Uzay Geometrisi
-Uzayda koordinatlar (kartezyen, silindirik, kiiresel),
-Vektorler (Aritmetik, skaler ¢arpim, determinant, vektérel carpim, diklik, dogrusallik)
-Uzayda dogru ve dizlem temsilleri
-Uzayda dogru ve diiziemlerin kesisim durumlari, mesafeleri ve aralarindaki agilari hesaplama yéntemleri
Konikler
-Konik cesitleri ve farkli temsilleri (geometrik, tek odakli tanim, ¢ift odakli tanim, ikinci derece denklemler)
-lkinci derece iki degiskenli denklemlerin siniflandirimasi

References Paylagilan 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.

Theory Topics

Week Weekly Contents

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
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  Credit ECTS
MAT131 Computer Programming | 1 1 1 1 3 3

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Compulsory
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Course Level Bachelor Degree
Objective Dersin amaci, 6grencilere Python programlama dilini kullanarak programlamanin temel kavramlarini tanitmaktir.

Content + Konsolun kullanimi: Dosyalarin aranmasi, olusturulmasi, degistirimesi ve silinmesi; Python’da ilk programin
yazilmasi ve konsoldan calistirimasi.
* Degiskenler ve veri tirleri: Sayllarin ve karakterlerin bilgisayar belleginde gdsterimi (ikili sayi sistemi, ikinin
tmleyeni, kayan noktali sayilar ve ASCIl kodu); Python’da degiskenler ve temel veri tirleri.
* Operatdrler ve kosullu ifadeler: Aritmetik, karsilastirma ve mantiksal operatérler; kosullu ifadeler (if, elif, else).
» Donguler: for ve while déngulerinin kullanimi.
* Diziler ve listeler: Dizlerin ve listelerin olusturulmasi, temel diizeyde kullanimi ve elemanlari (izerinde gezinme.

References https://python.sdv.u-paris.fr/
https://hal.science/cel-01176119/file/Algo%20vol.1%20-%20Cours.pdf

Theory Topics

Week Weekly Contents

1 Linux terminal and console, the shell.

2 Data types and variables: representation of integers and floating-point numbers in memory.

3 Operators and operator precedence, conditional expressions.

4 Loops and flowcharts.

5 Arrays and lists.

6 Functions.

7

8

9

10

11

12

13

14
Content

Course Code Course Name Semester Theory Practice Lab  Credit ECTS
FLF101 French Cef B2.1 Academic 1 4 0 0 2 2

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Compulsory
Course Level Bachelor Degree
Objective - Fransizca dil 6grenimine devam etmek ve hazrlk 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 Ui¢ amag etrafinda diizenlenmistir:
- Daha fazla bilgi edinmek ve bilgi vermek
- Karsilastirma yapmak
- Analiz etmek ve sentezZlemek

References Ogretim elemani tarafindan hazirlanan dénem ders dosyasi
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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 ldentifying 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
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 French

Course Type Compulsory

Course Level Bachelor Degree

Objective Bu dersin amaci, yakinsaklik, seriler ve ¢ok degiskenli diferansiyel hesap ile ilgili analizin temel araglarini

tanitmak ve bu konulardaki bilgileri derinlestirmektir. Ders, fonksiyonlarin incelenmesi ve yaklasik olarak ifade
edilmesine yonelik ydontemlerin gelistiriimesini saglar ve 63rencileri daha ileri diizey problemlerin incelenmesine
hazrlar. Bu araglar, matematigin birgok alaninda ve matematigin uygulamalarinda temel bir rol oynamaktadir.

Content Sayisal seriler
Fonksiyon dizleri ve serileri
Kuvvet serileri
Cok degiskenli fonksiyonlar
\(\mathbb{R}"n\)’'de limit ve sureklilik
Kismi turevler ve yonlu turevier
Turevlenebilirlik ve diferansiyel
Gradyan ve zncir kurali
Yiksek mertebeden tlrevier

References [1] P. Liret et D. Martinais, Analyse, 2e année : cours et exercices avec solutions, Dunod.
[2] A. Alves de Sa et B. Louro, Sequences and Series : Theory and Practice, Springer, 2024.
[3] F. Q. Gouvéa, A Short Book on Long Sums : Infinite Series for Calculus Students, Springer, 2023.
[4] A. Moreau, Suites et séries de fonctions, Université de Lille, Licence de Mathématiques, 2e année.
[5] Calculus, James Stewart

Theory Topics
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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
1 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
MAT204 Introduction to Group Theory 3 3

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

French
Compulsory

Bachelor Degree

Practice Lab Credit ECTS
2 0 5 8

Ce cours présente une introduction a la théorie des groupes, un domaine central de I'algébre moderne. 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
Symeétries 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
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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

Weekly Contents

Notion of symmetry

2 Axiomatic definition of a group, group examples, operation tables, subgroup
3 Group homomorphisms, operations on groups
4 Kernel et image of homomorphisms, quotient of a group by a subgroup, Lagrange's theorem
5 Normal subgroups, quotient groups, Isomorphism theorems
6 Semi-direct products
7 Group actions on sets
8 Midterm
9 Orbit-stabiliser theorem, Sylow Theorems
10 Sylow Theorems and applications
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
MAT231 Algorithms and Advanced Programming | 3 1 1 1 3

Prerequisites

Admission Requirements

ECTS

Language of Instruction French

Course Type Compulsory

Course Level Bachelor Degree

Objective Bu dersin amaci 6grencilerin programlama yeteneklerini temel algoritmalarin, gerceklemelerinin ve hesapsal

Content

problemlere uygulamalarinin incelenmesi yoluyla gelistirmektir.

Temel programlama tekrari (Python ile): deg@isken, deger, ifade, atama, kosul, dong, fonksiyon, moduiller,

dosya kullanimi

Veri yapllar: liste, dizi, ¢cok boyutlu diz

Hata yakalama

Nesne Tabanli Programlama

Ozyineleme: niimerik hesaplama

Veri Gorsellestirme

Algoritmalar: siralama, arama, agregasyon fonksiyonlari
Algoritma analizi: zaman/uzay karmasikhigi, karmasiklik siniflari
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References Algorithmique - 3éme édition - Cours avec 957 exercices et 158 problemes - Cormen, Leiserson, Riverst, 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

Theory Topics

Week
1

Weekly Contents

Introduction to algorithms, implementation of Euclidean division algorithm

2 Time Complexity Analysis: Largest and smallest divisor
3 Recusion
4 Data structures |
5 Data structures I
6 Data structures I
7 Sorting Algorithms: Time complexity and applications |
8 Midterm
9 Sorting Algorithms: Time complexity and applications Il
10 Abstract Data Types
11 Trees
12 Numerical algorithms: random number generation, root finding
13 Search: simple search, binary search, searching recursively
14 Complexity classes, comparison of algorithms
Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
MAT262 Linear Algebra II 3 3 2 0 5 8

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Compulsory

Course Level Bachelor Degree

Objective Dogrusal cebirin temellerini 6gretmek.

Content Hatirlatma: Determinant, Dual baz, Dual uzay, Oz De_gerler, Oz Vektorler, Alt Uzaylar, Diyagonallestirme. i(;
Carpim Uzaylari, Ortogonallik, Ortogonal Tumleyen. I¢ garpim uzaylari Gizerinde operatdrler, adjoint, self-adjoint-
normal operatérler. Teorem Spektral

References Linear Algebra Right Done, 4th edition 2025, S. Axer

Theory Topics

Week Weekly Contents

1 Introduction of course. Recall: Determinant, Dual Spaces, Dual basis

2 Eigenvalues, Eigenvecteurs

3 Diagonalisation
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Week

© 00 N o o @ b»

10
11
12
13
14

Content

Course Code

MAT301

Prerequisites

Admission Requirements

Language of Instruction
Course Type

Course Level

Objective

Content

References

Weekly Contents

Quiz Inner product spaces, Norms
Orthogonality

Orthonormal Basis

Orthogonal Complement

Midterm Exam- Adjoint-Self Adjoint Operators
Normal Operators

Spectral Theorem

Midterm Quiz-Positive Operators
Isometries

Unitary operators

Factorizations

Course Name Semester

Metric Topology 5

MAT101, MAT102
MAT101, MAT102

French
Compulsory

Bachelor Degree

Theory Practice Lab  Credit ECTS

3 2 0 5 8

Bu dersin amaci, metrik uzaylar teorisini tanitarak, bu yapilarin temel 6zelliklerini ve uygulamalarini 6gretmektir.
Ogrenciler, metrik uzaylar kavramini 6grenerek, analiz ve topolojideki Snemli sonuglari derinlemesine
kavrayacaklardir. Ayrica, 6grencilerin soyut matematiksel disiinme becerilerini gelistirmek amaglanmaktadir.

Bu ders, metrik uzaylar teorisinin temel kavramlarini 6gretmeyi amaglamaktadir. ik olarak, R tizerindeki temel
Ozellikler ve R'deki diziler Gzerinde durulacak, ardindan metrik uzay kavrami tanitilacak ve ¢esitli 6rneklerle
desteklenecektir. Metrik uzaylardaki acik ve kapali kimeler ele alinarak, bu yapilarin temel ézellikleri
incelenecektir. Metrik uzaylardaki dizilerin yakinsakhgi ve tam metrik uzaylar kavramlari detayl olarak
islenecektir. Surekli fonksiyonlar ve metrik uzaylarda sureklilik kavramlari da dersin igeriginde yer alacaktir.
Ayrica, metrik uzaylarda kompaktlik kavrami Gizerinde durulacak ve bu konu U¢ hafta boyunca detayl olarak ele
alinacaktir. Dersin son kisminda ise Banach sabit nokta teoremi ve bu teoremin gesitli uygulamalari Gizerinde

durulacaktir.

https://github.com/onayg/mat301
An introduction to real analysis, Tosun Terzioglu

Burroni E, La topologie des espaces métriques : niveau L3 : cours et exercices corrigés

Theory Topics

Week

1

2
3
4
5
6
7

Weekly Contents

Properties of the set of real numbers

Sequences in the set of real numbers, accumulation points of sets, limit values of sequences

Open and closed subsets of the set of real numbers
Metric spaces: definition and examples

Open and closed sets in metric spaces

Sequences and convergence in metric spaces, accumulation points of sets, limit values of sequences

Topological properties of metric spaces: completeness

9/14/2026
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Week

Weekly Contents

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
Course Code Course Name Semester Theory
MAT305 Physics | 5 3

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Compulsory
Course Level Bachelor Degree
Objective -

Practice

0

Lab
0

Credit
3

ECTS
5
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Content -1. Matematiksel Girig
* Vektorel analiz (Skaler ve vektorel garpim)
« Kartezyen ve silindirik koordinat sistemleri
* TlUrev ve integral hesabi uygulamalari
« Diferansiyel denklemler (Mekanige temel teskil edecek seviyede)
2. Kinematik
* Bir boyutta hareket (Pozisyon, hiz ve ivme vektorleri)
« [ki ve lic boyutta hareket (Egik atis)
* Dlizguin dairesel hareket
3. Dinamik
* Kuvvet kavrami ve serbest cisim diyagramlari
* Newton'un Hareket Yasalari
« Surtiinme kuvveti ve dairesel hareket dinamigi (Merkezcil kuvvet)
4. Kinetik (Is ve Enerji)
« Is ve Kinetik Enerji Teoremi
* Korunumlu ve korunumsuz kuvvetler
* Potansiyel eneriji
* Mekanik enerjinin korunumu
5. Cizgisel Momentum ve Garpismalar
« Kutle merkez (Noktasal pargaciklardan kati cisimlere gegis)
* Cizgisel momentum ve itme (impuls)
* Cizgisel momentumun korunumu
* Esnek (elastik) ve esnek olmayan carpigsmalar

6. Dénme Kinematigi ve Dinamigi

* Kati cisimlerin dénme kinematigi

* Eylemsizlik momenti ve dénme kinetik enerjisi

* Moment (Tork) ve Newton'un 2. Yasasinin ddnme hareketi igin ifadesi
* Acisal Momentum ve korunumu

« Yuvarlanma hareketi (Oteleme ve dénmenin birlesimi)

7. Titresimler ve Basit Harmonik Hareket (BHH)

* Hooke Yasasi ve geri ¢agirici kuvvet

* BHH'nin kinematik denklemleri (Konum, hiz ve ivmenin zamana bagliligr)
* BHH'de enerji ddnlistmleri ve korunumu

+ Uygulamalar: Basit sarkag ve fiziksel sarkag

* S6nUmMIU ve zorlamali titresimlere giris, Rezonans

References

Theory Topics

Week Weekly Contents

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

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Compulsory
Course Level Bachelor Degree
Objective Bu dersin amaci, olasilik teorisinin temel kavramlarini ve veri bilimi ile uygulamali matematikte kullanilan temel

istatistiksel ydntemleri tanitmaktir. Ogrencilerin belirsizlik kavramini modelleyebilmesi, rastgele olaylari analiz
edebilmesi ve olasiliksal modelleri yorumlayabilmesi hedeflenmektedir. Ders ayrica istatistik, makine 6grenmesi
ve stokastik modelleme icin gerekli teorik altyapiyi saglamayi amaclamaktadir.
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Content

Bu ders kapsaminda olasiligin temel kavramlari, kosullu olasilik ve bagimsizlik konulari ele alinacaktir. Rastgele
degiskenler ve olasilik dagihimlari hem ayrik hem de strekli modeller Gzerinden incelenecektir. Bernoulli, Binom
ve Poisson dagilimlari gibi ayrik dagiimlar ile Uniform, Normal ve Ustel dagiimlar gibi stirekli dagilimlar
islenecektir. Ayrica ortak dagilimlar ve ilgili kavramlar ele alinacaktir. Ders kapsaminda beklenen deger, varyans
ve kovaryans kavramlari tanitilacak; Merkez Limit Teoremi gibi temel teorik sonuglar incelenecektir.

References Sheldon Ross, An initiation to Probability

Sheldon Ross, Introduction to Probability Models

Theory Topics

Week
1

Weekly Contents

Introduction to Probability and Sample Spaces

2 Conditional Probability and Independence

3 Random Variables

4 Discrete Probability Distributions: Bernoulli and Binomial

5 Poisson Distribution and Applications

6 Continuous Probability Distributions: Uniform Distribution

7 Normal and Exponential Distributions

8 Midterm

9 Joint Distributions and Marginal Distributions

10 Expectation, Variance, and Covariance

11 Central Limit Theorem and Applications
Content

Course Code Course Name Semester Theory
MAT353 Combinatorics 5 3

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Elective
Course Level Bachelor Degree
Objective

Practice Lab Credit ECTS
0 0 3 5

Bu ders, kombinatoriginin temel prensiplerini, yapilarini ve tekniklerini sunmaktadir. Birebir eslemeli akil yiriutme,
Ureteg fonksiyonlari, kismen sirali kimeler, gizgeler ve agaglar, Catalan yapilari, permitasyonlar, béltntdler,
Young tablolari ve klasik kombinatoryal denklikleri kapsamaktadir. Ders ayrica 6égrencilerin kombinatoryal
argimanlar olusturma ve goérunuste birbirinden farkli sayma problemlerinde ortak yapilari belirleme yeteneklerini

gelistirmeyi amaglamaktadir.

Content Bu ders, sonlu kiimeler ve sonlu fonksiyonlar, sayma prensipleri, Urete¢ fonksiyonlari, bagintilar ve gizgeler,
kismen siral kimeler, agaclar, permutasyonlar, bélintiler ve diziler incelenerek kombinatorige giris
sunmaktadir. Catalan konfiglrasyonlari, ikili agagclar, cokgen tggenlemeler ve tam sayi béluntuleri gibi klasik
sayim aileleri, bunlari birbirine baglayan birebir eslemelerle birlikte incelenmektedir. Ders, sayim, cebirsel yapi ve
kombinatoryal algoritmalar arasindaki etkilesimi gésteren Young tablolari ve Robinson-Schensted-Knuth
denklikleri incelenmesiyle sona ermektedir.

References Introduction a la combinatoire
Notes de cours
Professeur : Francgois Bergeron

Theory Topics
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Week
1

Weekly Contents

Recall on sets, functions, and bijections

2 Cardinalities of sets, the pigeonhole principle, the inclusion-exclusion principle, sequences and generating series

3 Relations, graphs, isomorphisms, equivalences, partitions

4 Orders, lattices, paths in a directed graph

5 Trees, endofunctions

6 Binary trees, triangulations of a polygon

7 Exam

8 Solutions of the exam

9 Catalan configurations and bijections

10 Permutations, inversions, partitions

11 Ferres diagrams, Euler's pentagonal theorem

12 Young tableaux, Robinson-Schensted-Knuth correspondence

13 Student presentations

14 Student presentations
Content

Course Code Course Name Semester Theory Practice Lab  Credit ECTS
MAT371 Selected Topics | 5 3 0 0 3 5

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Elective

Course Level Bachelor Degree

Objective Bu dersin amaci Uygulamali Matematik'in dnemli 5 teorisinden se¢gme konulari ele almaktir. Bunlar optimizasyon

Content

teorisi, sabit nokta teorisi, yaklasim teorisi, oyun teorisi ve sosyal se¢im teorisi olarak belirlenmistir.

Optimizasyon teorisi, sabit nokta teorisi, yaklasim teorisi, oyun teorisi ve sosyal segim teorisi igcinden secilen
konularin teorik temelleri iginde ele alinmasi.

Konular tarihsel olarak ilgili teori icinde incelendikten sonra gerekli matematiksel altyapinin verilmesi.

ilgili konunun, sayisal analiz, veri bilimi, iktisat, finans veya fizik uygulamalarinin ele alinmasi.
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MAT399
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internship | 5 1 0 0 1
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Course Level

Objective

Content

References

Theory Topics

Bachelor Degree

Matematik bélimiinde staj segmelidir. 3 kredilik notsuz bir ders olarak degerlendirilir. Ogrenciler diledikleri bir
kurumda staj yaparak staj sonunda dersten sorumlu 6gretim tyesine staj bilgilerini iletirler. En ¢ok bir staj
yapabilirler. Ayrintilar igin bkz. http://math.gsu.edu.tr/gsustaj.html

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

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT415 Financial Mathematics 7 3 0 0 3 5

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

Content

References

Theory Topics

French
Elective
Bachelor Degree

Bu dersin amaci hisse senedi ve sabit getirili menkul kiymetlerin degerleme yéntemlerini 6grendikten sonra, bu
enstrimanlara dayali tirev araglarin arbitraj fiyatlama yéntemleri kullanilarak fiyatlamasini 6grenmek ve
bilgisayar yardimiyla uygulamalarini gérmektir.

Hisse senedi ve sabit getirili menkul kiymetlerin fiyatlamasi ile bazi tlirev araglarin arbitraj ydntemiyle fiyatlamasi.

1) Investments- Bodie, Kane and Marcus-2001
2) Options, futures and other derivatives, John Hull

Week Weekly Contents

Content
Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT457 Theory of Manifolds 7 3 0 0 3 5

Prerequisites

Admission Requirements

Language of Instruction
Course Type
Course Level

Objective

French
Elective
Bachelor Degree

-Bu dersin amaci, diferansiyellenebilir manifold kuraminin temel kavram ve yéntemlerini tanitmaktir. Ogrencilerin
manifoldlar, teget uzaylar, dizgiin donustmler, vektor alanlari, diferansiyel formlar ve manifoldlar Gzerinde
integrasyon konularinda temel bilgi edinmeleri ve bu kavramlari diferansiyel geometriye iligskin basit problemlerde
kullanabilmeleri hedeflenmektedir.
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Content -Cok degiskenli diferansiyel hesap tekrari; diferansiyellenebilir manifoldlar, kartlar, atlaslar ve dizgln
donustmler; kireler, toruslar, projektif uzaylar ve matris gruplari gibi manifold érnekleri; teget uzaylar ve teget
donustmler; altmanifoldlar, immersiyonlar, submersiyonlar, gémmeler ve diizenli deder teoremi; teget ve
kotanjant demetler; vektor alanlari ve integral egriler; dis cebir ve diferansiyel formlar; cekme dénisimi ve dis
tlrev; yonelim, sinir iceren manifoldlar ve diferansiyel formlarin integrali; Stokes teoremi; de Rham
kohomolojisine giris; egriler ve ylizeyler Gizerinde uygulamalar.

References

Theory Topics

Week Weekly Contents

1 Review of multivariable differential calculus: differentiability, inverse function theorem, and constant rank theorem.
2 Differentiable manifolds: charts, atlases, changes of coordinates, and dimension.
3 Fundamental examples of manifolds: spheres, tori, projective spaces, and matrix groups.
4 Smooth maps between manifolds and diffeomorphisms.
5 Tangent spaces: definitions using curves and derivations; examples.
6 Tangent maps, chain rule, and the inverse function theorem on manifolds.
7 Submanifolds; immersions, submersions, embeddings, and the regular value theorem.
8 Midterm
9 Tangent and cotangent bundles; vector fields and integral curves.
10 Exterior algebra and differential forms; pullbacks of differential forms.
11 Exterior derivative; closed and exact forms.
12 Orientation, manifolds with boundary, and integration of differential forms.
13 Stokes’ theorem and classical applications.
14 Introduction to de Rham cohomology; applications to curves and surfaces; general review.
Content
Course Code Course Name Semester Theory Practice Lab  Credit ECTS
MAT497 Final Project | 7 3 0 0 3 7

Prerequisites

Admission Requirements

Language of Instruction French

Course Type Compulsory
Course Level Bachelor Degree
Objective Bu dersin amaci, 6grencilerin bilgisayar miihendisligi egitimleri boyunca edindikleri teorik bilgi ve teknik becerileri

buttncdl bir sekilde kullanarak gercek bir miihendislik problemini analiz etmeleri, tasarlamalari,
gerceklestirmeleri ve degerlendirmeleridir. Ders kapsaminda dgrenciler, bir danigman 6gretim Uyesi
rehberliginde bireysel veya takim halinde bir yazilim ya da donanim sistemi gelistirirler. Bu slrecte problem
tanim, literatir incelemesi, sistem tasarimi, uygulama, test ve dogrulama asamalarini iceren bir miihendislik
projesi yurutirler. Ayrica 6grencilerin proje yonetimi, teknik raporlama, sunum yapma ve mihendislik etigi
konularinda deneyim kazanmalari hedeflenmektedir.
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Content 1. Bilimsel arastirma sureci, arastirma probleminin belirlenmesi, 1. rapor taslagi hazirlama.
2. Segilen proje konulari tizerine tartisma, proje amaclarinin belirlenmesi ve sunulmasi.
3. Proje calisma takviminin belirlenmesi, proje ydnetim araclarinin kullanimi ile ilgili temel bilgiler.
4. Proje planinin hazirlanmasi.
5. Akademik yazin taramasi yapma, benzer ¢alismalari belirleme, mevcut galismalari belirleme, yazin arastirmasi
raporu, dogru kaynak gosterimi.
6. Projede yapilacak islerin ve kullanilacak teknolojilerin belirlenmesi, proje bilesenlerini belirleme.
7. Projenin tasarimini yapma, is akislarinin ve kullanim gerekliliklerinin belirlenmesi, mevcut proje tasarim
araclarinin kullanimi ile ilgili temel bilgiler.
8.
9. 2. ara raporun hazrrlanmasi.
10.
11.
12.
13.
14. 3. ara raporun hazirlanmasi.

References
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Content

Course Code Course Name Semester Theory Practice Lab Credit ECTS
MAT499 Final Project Il 7 4 0 0 4 7

Prerequisites MAT497
Admission Requirements  MAT497

Language of Instruction French

Course Type Compulsory

Course Level Bachelor Degree

Objective Bu ders kapsaminda dgrencilerin 6zguin bir aragtirma gergeklestirmeleri amaglanmaktadir.

Content Bu ders kapsaminda 6zgiin bir akademik arastirmanin arastirma sorularini olusturmak, belirlenen sorunsal

kapsaminda hipotezerin belirlenmesi, ve arastirma yonteminin belirlenmesi, literatlir taramasi yapilmasi gibi
konular ele alinacaktir.
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