FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Galois Teorisi

DERSIN KODU

MAT4480

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Program

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Giirsel YESILOT

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin soyut diisiinme yetenegini gelistirmek ve cisim genislemeleri
ile gruplar teorisi arasindaki bagintiy1 incelemektir.

DERSIN iCERIiGi

Halka ve cisim; bir cismin karakteristigi; kesir cisimleri; polinom halkalar;; Oklid
algoritmasi; cisim geniglemeleri; transandant sayilar, normalite; ayrilabilirlik; degismeli
halkalarda Galois teorisi; radikallerle denklemlerin ¢6ziilmesi; regular polinonlar.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar1
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Ders Kitaba:
David, S. Dummit., Richard, M. Foote. Abstract Algebra. John Wiley & Sons Inc, 2003.
Zorunlu Kaynaklar:

[1] Agargiin, A. Goksel, Soyut Cebir. YTU Vakfi Yayinlari, 2002.

Onerilen Kaynaklar:

Hungerford, Thomas W. Algebra. Springer-Verlag, Newyork, 1974.

Bu dersi basariyla tamamlayan dgrenciler,
1. Soyut diisiinme yetenegini kazanabileceklerdir.
Ispat yapabilme becerisini kazanabileceklerdir.

Cisim genislemeleri ve Galois teorisi bilgisini kazanabileceklerdir.

Cisim kurma yontemlerini agiklayabileceklerdir.
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5. Aynlabilirlik, normallik ve bir cisim genislemesinin Galois grubu gibi kavramlari
aciklayabileceklerdir.

DEGERLENDIRME SiSTEMIi

| Etkinlikler Sayi Katki Pay1

| Devam/Katihim H H

| Laboratuvar H H

| Uygulama H H

| Arazi Caliymasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e Icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 5 %20

o  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

| Odev | |
Sunum/Jiiri
| Proie | |
| Seminer/Workshop H H
Ara Smavlar:
e icerik: Sinav haftasma kadar islenen konularm timiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Smav (80-100 dakika)
1 %40
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarmin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e  cerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (80-100 dakika)
1 %40
e Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmis
oldugunun gosterilmesi
-Ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
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HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Tamlik bolgesi, cisimler ve polinom halkast

Simif-i¢ci Uygulama (5 dk.): Verilen bir halkanin tamlik bolgesi,
cisim ya da polinom halkas1 olup olmadiginin belirlenmesi

Halka tanimi ve Orneklerinin okunmasi.

1 Kaynak: Ders Kitabi, 237-247.
Smif-ici Tartisma (5 dk.): Cismin, tamlik bdlgesinden ve
polinom halkasindan farkinin tartigilmasi
Konu Anlatimi: Tamlik bolgesi, cisimler ve polinom halkast
Smif-ici Uygulama (5 dk.): Verilen bir polinomun
indirgenemezliginin belirlenmesi Boliim halkast ve ideal tanimlarinin ve
2 Smif-i¢i Tartisma (5 dk.): Polinom halkasinda indirgenemez bir I()(rir;zlglleg?;t_lz 6 50 kunmast.  Kaynak:  Ders
polinom ile elde edilen béliim halkasinin cisim olup olmadiginin| i p T
Kisa Smav 1: (tamlik bdlgesi, cisimler v
tartisilmast .
polinom halkasi).
IKisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Cisimler, alt cisimler, basit ve sonlu iretegli
geniglemeler
Smif-ici Uygulama (5 dk.): Sonlu genisleme O&rneklerinin CISI.mler’ alt c1s1.mler,_ba_S}t ve“sonlu .urf.:teq.h
3 verilmesi genislemeler ile 1ilgili o6n bilgileri
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Smif-ici Tartisma (5 dk.): Sonlu genislemelerin iireteglerinin| Ders Kitaby, 524-533.
karakterizasyonunun tartigilmast
IKonu Anlatimi: Cebirsel geniglemeler
Smif-i¢ci Uygulama (5 dk.): Cebirsel genisleme Orneklerinin
verilmesi Cebirsel genislemeler ile ilgili 6n bilgileri
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
4 Smif-ici Tartisma (5 dk.): Sonlu genislemeler ile cebirsell Ders Kitabi, 534-543.
genislemeler arasindaki iligkinin tartigilmast Kisa Smav 2: (basit, sonlu ve cebirse
geniglemeler).
Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa siavin yapilmasi
IKonu Anlatimi: Parcalanis cisimleri
Smif-ici Uygulama (5 dk.): Bir cisim iizerinde verilen|
polinomlarin pargalanis cisimlerini belirlenmesi Pargalanig cisimleri ile ilgili 6n bilgilerin|
5 hatirlanmasi ve etkinlestirilmesi. Kaynak|
Smif-i¢ci Tartisma (5 dk.): Bir cisim iizerinde bir polinomun| Ders Kitabi, 550-558.
parcalanis cisminin derecesi ile polinomun derecesi arasindaki|
iliskinin tartigilmasi
Konu Anlatimi: K&klerin kathilig1 ve ayrilabilirlik, ilkel eleman
Simif-i¢ci Uygulama (5 dk.): Ayrnsabilir olan ve olmayan|
genisleme drneklerinin verilmesi Koklerin katliligi ve ayrilabilirlik, ilke
eleman ile ilgili 6n bilgilerin hatirlanmasi
Smif-ici Tartisma (5 dk.): Karakteristigi 0 veya bir asal olan| ve etkinlestirilmesi. Kaynak: Ders Kitab,|
cisimler  iizerindeki bir  polinomun ayrisabilirliginin| 559-565.
karekterizasyonunun tartigiimasi Kisa smav 3: (pargalanis cisimleri, koklerin|
katlilig1 ve ayrilabilirlik, ilkel eleman).
Kisa Smav 3 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Normal genislemeler ve pargalanig cisimleri
- . . .. .. Pargalanig cisimleri ile ilgili 6n bilgileri
7 Siif-ici Uygulama (5 dk.): Normal genisleme orneklerinin hatirlanmas: ve etkinlestirilmesi. Kaynak:

verilmesi

Siif-i¢ci Tartisma (5 dk.): Normal genisleme ile pargalanig cisim|

Ders Kitabi, 550-558.
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larasindaki iligkinin tartigilmasi

|Ara Simmav 1

Sinav haftasina kadar islenen konulart
tiimiiniin gézden gegirilmesi

IKonu Anlatimi: Galois genislemeleri ve Galois Egleme Teoremi

Smif-i¢i Uygulama (5 dk.): Bir cisim genislemesinde altcisimler
ile altgruplar arasindaki eslesmenin drneklerle gosterilmesi

Simif-i¢i Tartisma (5 dk.): Esleme teoreminin polinom kokleri ve
simetri kavramu ile iligkisinin tartigilmasi

Galois genislemeleri ile ilgili 6n bilgileri
hatirlanmast ve etkinlestirilmesi. Kaynak
Ders Kitabi, 572-580.

10

IKonu Anlatimi: Galois genislemeleri ve Galois Esleme Teoremi

Simif-i¢ci Uygulama (5 dk.): Bir Galois genislemesi iizerinde|
altcisimlerin bulunmasi

Smmif-i¢ci Tartisma (5 dk.): Altgruplarin yapismin polinomlarin|
coziilebilirligine etkisinin tartigilmasi

Galoisin temel teoreminin hatirlanmasi ve
etkinlestirilmesi. Kaynak: Ders Kitabi1, 581-
589.

11

IKonu Anlatimi: Galois genislemeleri ve Galois Esleme Teoremi

Smif-ici Uygulama (5 dk.): Bir polinomun koklerinin|
olusturdugu genisleme ile Galois grubunun belirlenmesi

Sinif-ici Tartisma (5 dk.): Esleme teoreminin modern cebirde
(kripto, kodlama, simetri) ne tiir uygulamalarmin olabilecegi
lizerine bir tartigma yapilmasi

Kisa Smav 4 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi

Galois genislemenin alt cisimleri ile Galois|
grubunun alt gruplart arasindaki iligkini
hatirlanmasi. Kaynak: Ders Kitabi, 590
597.

Kisa smav 4: (Galois genislemeleri vej
Galois Esleme Teoremi).

12

IKonu Anlatimi: Pozitif karakteristige sahip cisimler i¢in Galois
genislemeleri

Smmif-i¢ci Uygulama (5 dk.): Sonlu bir cisim genislemesinde
Frobenius  homomorfizmasinin ~ Galois  grubunu  nasil
olusturdugunun gosterilmesi

Siif-ici Tartisma (5 dk.): Pozitif karakteristik ile ayrilabilirlik
kavraminin  Galois teorisi i¢in neden gerekli oldugunun
tartisilmast

Sonlu cisimler iizerinde Galois
genislemelerinin hatirlanmasi Y
etkinlestirilmesi. Kaynak: Ders Kitabi, 599+
604.

13

IKonu Anlatimi: Devirsel geniglemeler, basit kok genislemeleri

Sinif-ici Uygulama: (5 dk) Bir polinomun basit kok genislemesil
izerinde devirsel Galois grubunun belirlenmesi ve koklerin|
dongiisel olarak nasil permiitasyon olusturdugunun gosterilmesi

Smmif-i¢ci Tartisma: (5 dk.) Devirsel geniglemelerin yapisinin
Galois eslemesi ile altcisimler ve altgruplar arasindaki iligkiyi
nasil etkilediginin tartigiimasi

Kisa Smav 5 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi

Devirsel geniglemeler, basit ko
genislemeleri ile ilgili on bilgileri
hatirlanmasi ve etkinlestirilmesi. Kaynak|
Ders Kitabi, 605-609.

Kisa smav 5: (sonlu cisimler {izerind
Galois geniglemeleri, devirsel genislemeler,
basit kok genislemeleri).

14

Konu Anlatimi: Coziilebilirlik ve kok genislemeleri

Simif-i¢ci Uygulama: (5 dk) Bir polinomun kdk genislemesi
lizerinde Galois grubunun ¢oziilebilir olup olmadigmnin 6rneklerle
incelenmesi ve basit cebirsel iglemlerle gosterilmesi

Smmf-i¢ci Tartisma: (5 dk.) Bir polinomun c¢oziilebilirliginin
Galois grubunun yapist ile nasil baglantili oldugunun tartigilmast

Coziilebilirlik ve kok genislemeleri le ilgili
hatirlanmast ve etkinlestirilmesi. Kaynak:
Ders Kitabi, 639-646.

15

Konu Anlatimi: Coziilebilirlik ve kok genislemeleri

Smif-i¢ci Uygulama (15 dk.): Kiiciik dereceli polinomlar (or.

Coziilebilirlik ve kok genislemeleri le ilgili
6n bilgilerin hatirlanmasi \
etkinlestirilmesi. Kaynak: Ders Kitabi, 647
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derece 3 ve 4) i¢in kok genislemelerinin olusturulmast ve buy|
lgenislemelerin ¢6ziim yollarinin adim adim gdsterilmesi

Smif-ici Tartisma (5 dk.): Coziilebilirlik kavraminin Galois|
grubu ve kok genislemeleriyle iligkisinin tartigilmasi

653.

16 IFinal

Islenen konularin tiimiiniin tekrar edilmesi

AKTS isYI"JKI"J TABLOSU

Etkinlikler Sures1
(Saat)

Toplam lsyiikii

Ders Saati 3

42

Laboratuvar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Siavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Galois Theory

CODE

MAT4480

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Giirsel YESILOT

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop abstract thinking skills and to examine the
relationship between field extensions and group theory.

COURSE CONTENT

Rings and fields; characteristic of a field; fraction fields; polynomial rings; Euclidean
algorithm; field extensions; transcendental numbers; normality; separability; Galois
Theory in commutative rings; solving equations by radicals; regular polynomials.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

David, S. Dummit., Richard, M. Foote. Abstract Algebra, John Wiley & Sons Inc, 2003.
Required Readings:

[1] Agargiin, A. Goksel, Soyut Cebir. YTU Vakfi Yayinlari, 2002.

Recommended Readings:

Hungerford, Thomas W. Algebra. Springer-Verlag, Newyork, 1974.

Course Learning Outcomes

Upon succesful completion of the course, student will be able to
1. Develop abstract thinking skills.

2. Gain the ability to construct proofs.
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Gain the knowledge of field extensions and Galois theory.

Comprehend methods of constructing fields.

Explain concepts such as separability, normality, and the Galois group of a field
extension.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H “

| Laboratory H H

| Field Work H H

| Application 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) 5 2420

o  Detailed Assessment Criteria:

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

| Homework Assignments H H

| Project H H

| Presentations/Jury 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 %40
-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

e  Format: Face-to-face written exam. (90 minutes).

1 %40
o  Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills

-Demonstration of a thorough understanding of all topics

covered in the course
‘ Percentage of In-Term Studies H %60 ‘
‘ Percentage of Final Examination H %40 ‘
| TOTAL %100
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WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Integral domain, fields, and polynomial ring
Quick Practice (5 minutes): Determining whether a
given ring is an integral domain, a field, or a
1 polynomial ring 1. Reading the definition of a ring and its examples.
Source: Coursebook, 237-247.
In-Class Discussion (5 minutes): Discussing the
difference between a field, an integral domain, and a
polynomial ring
Lecture: Integral domain, fields, and polynomial ring
Quick Practice (5 minutes): Determining the
irreducibility of a given polynomial
In-Class Discussion (5 minutes): Discussing whethe 1. Reading the definitions and examples of quotient rings
2 the quotient ring obtained with an irreducible] and ideals. Source: Coursebook, 253-265.
polynomial in a polynomial ring is a field 2. Quiz 1: (integral domain, fields, and polynomial ring).
Quiz 1 (15 minutes): At the end of the class, a quiZ
covering the topics discussed in the lecture
Lecture: Fields, subfields, simple and finitel
generated extensions
Quick Practice (5 minutes): Giving examples of finite 1. Recollection and activation of prior knowledge on the
3 extensions related to fields, subfields, simple, and finitely
generated extensions. Source: Coursebook, 524-533
[n-Class Discussion (5 minutes): Discussing the
characterization of generators of finite extensions
Lecture: Algebraic extensions
Quick Practice (5 minutes): Giving examples of]
algebraic extensions 1. Recollection and activation of prior knowledge on the
. . . . . related to algebraic extensions. Source: Coursebook,
4 In-Class Discussion (5 minutes): Discussing the] 534-543.
relatlopshlp between finite extensions and algebraic 2. Quiz 2: (simple, finite, and algebraic extensions).
extensions
Quiz 2 (15 minutes): At the end of the class, a qui
covering the topics discussed in the lecture
Lecture: Splitting fields
Quick Practice (5 minutes): Determining the splitting
ficlds of given polynomials over a field 1. Recollection and activation of prior knowledge on the
5 [n-Class Discussion (5 minutes): Discussing the geslgted to splitting fields. Source: Coursebook, 550-
relationship between the degree of the splitting field of| ’
a polynomial over a field and the degree of the
[polynomial
Lecture: Multiplicity of roots and separability,
primitive element
. . . o | 1. Recollection and activation of prior knowledge on the
Quick Practice (5 minutes): Providing examples o related to multiplicity of roots and separability, and the
separable and inseparable extensions primitive element. Source: Coursebook, 559-565.
6 2. Quiz 3: (splitting fields, multiplicity of roots and

In-Class Discussion (5 minutes): Discussing the]
characterization of the separability of a polynomiall
over fields of characteristic 0 or a prime

Quiz 3 (15 minutes): At the end of the class, a quiZ

separability, primitive element).
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covering the topics discussed in the lecture

Lecture: Normal extensions and splitting fields

Quick Practice (5 minutes): Providing examples o
normal extensions

In-Class Discussion (5 minutes): Discussing th
relationship between normal extensions and splitting
fields

Recollection and activation of prior knowledge on the
related to splitting fields Source: Coursebook, 550-558.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Galois extensions and the Galois|
(Correspondence Theorem

Quick Practice (5 minutes): Demonstrating th
correspondence between subfields and subgroups in
field extension with examples

In-Class Discussion (5 minutes): Discussing th
relationship of the correspondence theorem with
polynomial roots and the concept of symmetry

Recollection and activation of prior knowledge on the
related to Galois extensions. Source: Coursebook, 572-
580.

10

Lecture: Galois extensions and the Galois
Correspondence Theorem

Quick Practice (5 minutes): Identifying subfields in
Galois extension

In-Class Discussion (5 minutes): Discussing th
impact of the structure of subgroups on the solvability]
of polynomials

Recollection and activation of prior knowledge on the
Fundamental Theorem of Galois Theory. Source:
Coursebook, 581-589.

11

Lecture: Galois extensions and the Galois
correspondence theorem

Quick Practice (5 minutes): Determining the Galois|
group of the extension generated by the roots of
[polynomial

In-Class Discussion (5 minutes): Discussing potential
applications of the correspondence theorem in modern|
algebra (cryptography, coding theory, symmetry)

Quiz 4 (15 minutes): At the end of the class, a qui
covering the topics discussed in the lecture

Recollection and activation of prior knowledge on the
relationship between the subfields of a Galois
extension and the subgroups of its Galois group
Source: Coursebook, 590-597.

Quiz 4: (Galois extensions and the galois
correspondence theorem).

12

[Lecture: Galois extensions for fields with positive]
characteristic

Quick Practice (5 minutes): Demonstrating how thej
Frobenius homomorphism generates the Galois group|
in a finite field extension

In-Class Discussion (5 minutes): Discussing wh
positive characteristic and the concept of separability
are necessary for Galois theory

Recollection and activation of prior knowledge on the
Galois extensions over finite fields. Source:
Coursebook, 599-604.

13

Lecture: Cyclic extensions, simple root extensions

Quick Practice (5 minutes): Determining the cyclic
Galois group of a simple root extension of
polynomial and demonstrating how the roots form
cyclic permutation

In-Class Discussion (5 minutes): Discussing how th
structure of cyclic extensions affects the relationship|
between subfields and subgroups via the Galois
correspondence

Recollection and activation of prior knowledge on the
related to cyclic extensions and simple root extensions.
Source: Coursebook, 605-609.

Quiz 5: (Galois extensions over finite fields, cyclic
extensions, simple root extensions).
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Quiz 5 (15 minutes): At the end of the class, a qui
covering the topics discussed in the lecture

Lecture: Solvability and root extensions

Quick Practice (5 minutes): Examining witl
examples whether the Galois group of a polynomial’s
root extension is solvable and demonstrating it with
14 basic algebraic operations

In-Class Discussion (5 minutes): Discussing how th
solvability of a polynomial is connected to the structure]
of its Galois group

Recollection and activation of prior knowledge on the
related to solvability and root extensions. Source:
Coursebook, 639-646.

Lecture: Solvability and root extensions

[Practice (15 minutes): Constructing root extensions|
for low-degree polynomials (e.g., degree 3 and 4) and
demonstrating step-by-step their solution methods

Recollection and activation of prior knowledge on the

15 related to solvability and root extensions. Source:
[n-Class Discussion (5 minutes): Discussing th Coursebook, 647-653.
relationship between the concept of solvability, the
Galois group, and root extensions

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

‘ Number ‘ Duration

Total Workload
(Hour)

Course Hours

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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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg;-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

[*N
[*N
1)
1)
(>N

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 ¢o6zebilecek ve
matematiksel bir Onermenin
gecerliligini  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
I
I~
19

skills.

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

kullanarak gergek hayattaki
problemlerin  matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢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

I
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mathematical thinking skills.

P g-4 Disiplinlerarast bir

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

Pg;-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigiinme
becerilerini, teorik matematik,
yazilim, finans ve yOnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda
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.

P£2-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gergeklestirmek 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 ig¢in
hayat boyu O0grenme
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.

[3)
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PC-8 Bilimsel
aragtirmalarin1 ~ ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglari 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.

Pg-9 Bireysel olarak ya da

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

PQ-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

1w
1w
1w
1w
1

aragtirma tasarlayip
yiiriitebileceklerdir. /  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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