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Bu dersin amaci, 6grencilere modern cebirin en temel yapilarindan olan cisim teorisi ve cisim
genislemeleri hakkinda derinlemesine bir anlayis kazandirmaktir. Ders, polinom halkalarmin
temel 6zelliklerinden yola ¢ikarak, indirgenemez polinomlar araciligiyla yeni cisimlerin nasil
inga edildigini (cebirsel geniglemeler, pargalanis cisimleri, sonlu cisimler) sistemli bir sekilde
inceler. Amag, bir genislemenin derecesi, normalligi ve ayrilabilirligi gibi temel kavramlari
analiz etme becerisi kazandirmaktir. Dersin nihai hedefi, cisim genislemelerini derinlemesine
anlayarak Galois’in Temel Teoremine hazirlik yapmak ve bu teorem araciligtyla altgruplar ve
altcisimler arasindaki birebir eslemeyi kavramaktir.

DERSIN AMACI

Polinom halkalarinda ¢arpanlara ayirma; cisim genislemeleri; cebirsel genislemeler; sonlu
genislemeler; sonlu cisimler; Galois genislemeleri; Galois Teoremi

DERSIN ICERIGi

Ders Kitabi:
Gallian, Joseph A. Contemporary Abstract Algebra. 7. baski, Brooks/Cole, 2010.
Zorunlu Kaynaklar:
]?ERS !(iTABl / MALZEMESI / [1] Agargiin, Ahmet G., Aygor, Nilgiin., Ersoy, Bayram A. ve Alan, Murat. Soyut Cebir. cilt
ONERILEN KAYNAKLAR .
2, YTU Vakfi Yayinlari, 2000.
[2] Dummit, David S., and Foote, Richard M. Abstract algebra. vol. 3, Wiley, Hoboken,
2004.
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[3] Malik, Davender S., Mordeson, John N. ve Sen, M. K. Fundamentals of Abstract
Algebra. McGraw-Hill, 1997.

[4] Yesilot, Giirsel. Soyut Cebir Coziimlii Problemleri. Nobel Yaymevi, 2012.
Onerilen Kaynaklar:

Artin, Emil, Milgram, Arthur N. Galois theory. vol. 2, Courier Corporation, 1998.
Stewart, lan. Galois theory. Chapman and Hall/CRC, 2022.

Bu dersi basartyla tamamlayan 6grenciler,

1. Bir cisim iizerindeki polinom halkalarinin temel cebirsel yapilarim1 (Oklid bélgesi,
temel ideal bolgesi) tanimlayip, Gauss Lemmasi ve Eisenstein Kriteri gibi araglart
kullanarak verilen bir polinomun verilen bir halka (6zel olarak rasyonel sayilar
cismi) lizerinde indirgenemez olup olmadigini belirleyebileceklerdir.

Indirgenemez bir polinom aracilityla bir taban cismin basit cebirsel genislemesini
inga ederek; bu genislemenin bir vektdr uzayi olarak boyutunu (derecesini) ve bir
bazini bulabileceklerdir.

Bir genisleme ic¢indeki bir elemanin taban cisim {izerinde cebirsel mi yoksa
transandantal m1 oldugunu, o elemanin minimal polinomunu bularak veya var
olmadigin1 gostererek kanitlayip, dahasi, sonlu dereceli genislemelerin neden
cebirsel genislemeler oldugunu agiklayabileceklerdir.

Verilen bir polinomun koklerini igeren en kiigiik cisim genislemesi olan pargalanig
cismini ardigik basit genislemeler yoluyla insa ederek, bir parcalanig cisminin
varliginin ve tekliginin 6nemini ifade edebileceklerdir.

Ders Ogrenim Ciktilar:

Sonlu bir cismin eleman sayisinin neden bir asal saymm kuvveti olmak zorunda
oldugunu kanitlayip; p™ (p bir asal) elemanli bir cismi somut olarak insa ederek;
ayni eleman sayisina sahip tiim sonlu cisimlerin izomorfik oldugunu
aciklayabileceklerdir.

Bir cisim genislemesinin normal (bir polinomun pargalanis cismi olup olmadigi) ve
ayrilabilir (elemanlarin minimal polinomlarinin katl koke sahip olup olmadigi) olup
olmadigini analiz ederek, bu iki 6zelligin Galois teorisinin temelini olusturmadaki
roliinii agiklayabileceklerdir.

Belirli bir cisim geniglemesinin Galois grubunu (yani, taban cismi sabit birakan
otomorfizmalar grubunu) hesaplayarak, bu grubun elemanlarinin, genislemeyi
iireten polinomun kokleri {izerindeki etkisini analiz edebileceklerdir.

Galois Teorisinin Temel Teoremi'ni ifade edip, bu teoremi kullanarak bir Galois
genislemesinin ara cisimleri ile Galois grubunun alt gruplar1 arasinda birebir bir
esleme (Galois correspondence) kurup, bu eslemeyi kullanarak ara cisimlerin
derecelerini ve normal genislemelere karsilik gelen normal alt gruplarn
belirleyebileceklerdir.

DEGERLENDIRME SiSTEMI

‘ Etkinlikler Say1 Katki Pay1

| Devam/Katilim H H

‘ Laboratuvar H H

| Uygulama (Sézlii Siav) H H

| Arazi Calismasi H H

Derse Ozgii Staj
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| Kisa Siavlar/Stiidyo Kritigi

| Odev

| Sunum/Jiiri

| Proje

| Seminer/Workshop

Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90-100 dakika)

2 %60

e Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlagildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢oziilebilmesi

-Teoremleri ispat yeteneginin gosterilmesi

Final:

e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (90-100 dakika)
e Detayh Degerlendirme Kriterleri: 1 %40

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
- Teoremleri ispat yeteneginin gosterilmesi

‘ Dénem ici Calismalarin Basar1 Notuna Katkis: H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR On Hazirhk

Konu Anlatimi: Polinom halkalar1 ve 0Ozellikleri, bdlme]

algoritmasi, Faktor Teoremi, Kalan Teoremi, Kok Teoremi

Halkalarla ilgili temel bilgilerin|

Sinif-i¢i Uygulama (5 dk.): Teoremlerin nasil uygulandigr ile ilgili|
1 kiiciik 6rnekler verilmesi

Smif-i¢i Tartisma (5 dk.): Polinom halkalarinin &neminin|
tartigilmast

hatirlanmasi. Kaynak: [3], 269-317.
Polinom halkas1 ve ozellikleriyle ilgili
boliimiin okunmas1 Kaynak: Ders Kitab,|
293-300.

Konu Anlatimi: Polinom halkalarinda g¢arpanlarina ayrilis, tek]
tiirlii carpanlarina ayrilabilen bolgeler

Simif-ici Uygulama (5 dk.): Tek tiirli carpanlarma ayrilabilen|
2 bolge drneklerinin verilmesi

Smmif-ici Tartisma (5 dk.): Tek tiirlii ¢arpanlarina ayrilabilen
bolgelerin avantajlarinin tartisiimast

Polinom halkalarindaki 6zel yapilarin
hatirlanmasi. Kaynak: [3], 335-395.
Polinom halkalarinda carpanlarma ayrilma
ile ilgili boliimlerin okunmasi. Kaynak: Ders|
Kitabi, 305-308.

Konu Anlatimi: Verilen bir halka {izerinde bir polinomun
indirgenemezliginin arastirilmasi, indirgenemezlik yontemleri,
Eisenstein Indirgenemezlik Kriteri

Smif-ici Uygulama (60 dk): Bazi polinom ornekleri iizerinden|

indirgenemezlik kriterlerinin uygulanmasi

Indirgenemezlik  kriterleri  ile ilgili
boliimlerin okunmasi. Kaynak: Ders Kitabi,
308-314.
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Simif-i¢i Tartisma (5 dk.): Indirgenemez bir polinom elde etmenin|
Oneminin tartigilmasi

IKonu Anlatimi: Cisim genislemeleri, genislemenin derecesi,
tabani, cebirsel ve transandant eleman kavramlari

Simif-ici Uygulama (10 dk): Cesitli cisim genislemeleri 6rnegi

Cisim genislemesinin tabanin1 anlamak igi
vektor uzaylart ve ilgili kavramlart
hatirlanmast. Kaynak: Ders Kitabi, 345-349,

4 Verilmesi. Cisim geniglemeleri ve 6zellikleri ile ilgili
Smif-i¢ci Tartisma (5 dk.): Cebirsel ve transandant elemanlarin| kisimlarin okunmast. Kaynak: Ders Kitabt,
. . . 370-378.
iliskisinin aragtirilmast lizerine bir tartisma yapilmasi
Konu Anlatimi: Cebirsel bir elemanin minimal polinomu,
minimal polinomun &zellikleri
Cebirsel eleman kavraminin hatirlanmas|
Smif-ici Uygulama (20 dk.): Bazi cebirsel elemanlarin minimal Kaynak: Ders Kitabi, 370.
5 polinomlarinin belirlenmesi Minimal polinom ve o&zellikleri ile ilgili
boliimiin okunmasi. Kaynak: Ders Kitabu,|
Smif-i¢ci Tartisma (5 dk.): Minimal polinomun tekliginin| 370-378.
tartigilmasi
IKonu Anlatimi: Cebirsel genislemeler, sonlu genislemeler ve
aralarindaki iligkiler
Smif-i¢ci Uygulama (10 dk.): Cebirsel ve sonlu geniglemeler| Cebirsel, sonlu genislemeler ve aralarindaki
6 arasindaki iliskinin arastirilmasi ve ters 6rnekler verilmesi iligkiyle ilgili boliimiin okunmasi. Kaynak:
Ders Kitabi, 372-378.
Simif-i¢i Tartisma (5 dk.): Cebirsel genislemelerin olasi
uygulamalarinin aragtirtlmasi {izerine bir tartisma yapilmasi
IKonu Anlatimi: Pargalanis cismi, varligi, izomorfizma altinda
fekligi Halka ve cisim homomorfizma,
Smif-ici Uygulama (10 dk.): Bir polinomun parcalanis cisminin| 1[2(])n;(z)r9fi érinsa larmin - hatirlanmas1. Kaynak:
7 bulunarak kavramin derinlestirilmesi ’ L .
Pargalanig cismi tanimi, hangi kosullard
- . L e nasil var oldugu ve teklik teoremlerinin
Smif-i¢ci Tartisma (5 dk.): Parcalanig cisminin tekliginin| okunmast. Kaynak: Ders Kitabt, 356-366.
tartigilmasi
3 Ara Smav 1 Smav "haftasma 1.<adar. islenen konularmn
tiimiiniin tekrar edilmesi
IKonu Anlatimi: Normal genislemeler; ayrilabilir genislemeler
Sinif-i¢i Uygulama (5 dk.): Normal ve ayrilabilir genisleme
9 6rneklerinin verilmesi. Normal ve ayrilabilir genigleme kisimlarinin
okunmasi. Kaynak: [3], 500-501.
Sinif-i¢i Tartisma (5 dk.): Normal genisleme ve pargalanis cismi
arasinda nasil bir iligki vardir? sorusu iizerine bir tartigma yapilmasi
Konu Anlatimi: Cisim otomorfizmalari, otomorfizma grubunun
belirlenmesi, Galois genislemesinin tanimlanmasi Grup kavraminin hatirlanmas: ve gruplari
bazi  cebirsel  Ozellikleriyle  birlikte
Smif-i¢i Uygulama (10 dk.): Verilen cisim genislemesinin| siniflandirabilmak i¢in kiigiik mertebeden|
10 otomorfizma grubunun bulunmasi ile ilgili 6rnek verilmesi baz1 gruplarin incelenmesi. Kaynak: [3], 57-
94.
Smmif-ici Tartisjma (5 dk.): Galois genislemesinin 6zellikleri Galois genislemelerine giris kisimlarinin|
nelerdir? sorusu {izerine bir tartisma yapilmasi okunmasi. Kaynak: Ders Kitab1, 545-551.
IKonu Anlatimi: Bir cisim genislemesinin Galois grubunun -
. >, . . Halka ve cisim homomorfizma,
bulunmasi ve izormorf oldugu sinifin belirlenmesi .
izomorfizmalarmin hatirlanmasi. Kaynak:
11 [3],309-315.

Simif-ici Uygulama (15 dk.): Verilen cisim genislemesinin Galois|
grubunu bulma ile ilgili 6rnek verilmesi

Galois genislemesi kisimlarinin okunmasi.
Kaynak: Ders Kitabi, 545-551.
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Simif-ici Tartisma (5 dk.): Galois gruplarint nasil siniflandiririz?
sorusu {izerine bir tartisma yapilmasi

1. Sinav haftasina kadar islenen konularn

12 Ara Smav 2 tiimiiniin tekrar edilmesi

Konu Anlatimi: Galois grubunun altgruplar: ve karsilik gelen

altcisimler, Galois temel teorem

1. Grup kavraminin hatirlanmasi ve gruplari
bazt  cebirsel  ozellikleriyle  birlikte]

Simif-ici Uygulama: (60 dk.) Verilen cisim genislemesinin Galois| smiflandirabilmak i¢in kiigiik mertebeden
13 grubunu, altgruplarini, altcisimlerini  bulmayla ilgili &rnekl bazi1 gruplarin incelenmesi. Kaynak: [3], 57
verilmesi. 94.
2. Galois genislemelerine giris kisimlarint
Sinif-i¢i Tartisma (5 dk.): Galois Teoremi yardimiyla altgrup ve| okunmasi. Kaynak: Ders Kitabi, 545-551.

altcisim iligkisi nasil kurulur? sorusu iizerine bir tartisma yapilmasi

IKonu Anlatimi: Sonlu cisim insasi, elemanlarin temsili ve bu
cisim tizerindeki islemler

Sinif-i¢i Uygulama: (30 dk.) Verilen mertebeden bir sonlu cisim| 1. Cisimlerle ilgili genel bilgilerin|

ingasinin verilmesi hatirlanmasi. Kaynak: [3], 274-278.
14 . [
2. Sonlu cisimlerle ilgili bolimiin okunmasi.
Sinif-i¢i Tartisma (5 dk.): Verilen herhangi bir tamsay1 i¢in bir Kaynak: Ders Kitab1, 382-388.
sonlu cisim inga edebilir miyiz? sorusu iizerine bir tartismal
lyapilmast
IKonu Anlatimi: Genel tekrar
Simif-i¢i Uygulama (30 dk.): Islenen tiim konular ile ilgili ¢esitli )
Orneklerin ¢oziilmesi Islenen tim kavramlarin hatirlanmasi ve Oncekij
15 .
haftalardaki kisimlarin okumalarinin yapilmasi.
Sinif-i¢i Tartisma (10 dk.): Dersin genel kazanimlarinim
degerlendirilmesi ve tartisilmast
16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Toplam fsyiikii

Ders Saati 42

Laboratuar

Uygulama (s6zlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Simav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)
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Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

| FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Abstract Algebra

CODE

MAT3161

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

Required @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Murat ALAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students provide with an in-depth understanding of field theory
and field extensions, which are among the most fundamental structures in modern algebra.
Starting from the essential properties of polynomial rings, the course systematically
investigates how new fields are constructed via irreducible polynomials, covering algebraic
extensions, splitting fields, and finite fields. The aim is to equip students with the ability to
analyze core concepts of an extension, such as its degree, normality, and separability. The
final aim of this course is to foster a deep comprehension of field extensions as a
preparatory foundation for the Fundamental Theorem of Galois. A key objective is for
students to master the application of this theorem to establish and understand the
correspondence between the subgroups of the Galois group and the intermediate fields of
the extension.

COURSE CONTENT

Factorization in polynomial rings; field extensions; algebraic and finite extensions; finite
fields; Galois extensions and Fundamental Theorem of Galois Theory.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Gallian, Joseph A. Contemporary Abstract Algebra. 7th ed., Brooks/Cole, 2010.

Required Readings:
[1] Agargiin, A. Goksel, Aygor, Nilgiin, Ersoy, Bayram A. and Alan, Murat. Soyut
Cebir. cilt 2, YTU Vakfi Yaymlar1, 2000.
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[2] Dummit, David S., Foote, Richard M. Abstract algebra. vol. 3, Wiley, Hoboken.
[3] Malik, Davender S., Mordeson, John N. and Sen, M. K. Fundamentals of Abstract
Algebra. McGraw-Hill, 1997.

[4] Yesilot, Giirsel. Soyut Cebir Coziimlii Problemleri. Nobel Publisher, 2012.
Recommended Readings:

Artin, Emil, Milgram, Arthur N. Galois theory. vol. 2, Courier Corporation, 1998.
Stewart, lan. Galois theory. Chapman and Hall/CRC, 2022.

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

1. Define the fundamental algebraic structures of polynomial rings over a field
(such as Euclidean Domain, Principal Ideal Domain) and using tools like Gauss's
Lemma and Eisenstein's Criterion to determine whether a given polynomial is
irreducible over a specified ring (in particular, the field of rational numbers).

Construct a simple algebraic extension of a base field via an irreducible
polynomial and determining the dimension (degree) and a basis for this extension
as a vector space.

Prove whether an element in an extension is algebraic or transcendental over the
base field by finding its minimal polynomial or showing that one does not exist.
Furthermore, they will be able to explain why every finite extension is an
algebraic extension.

Construct the splitting field of a given polynomial—the smallest field extension
containing all its roots—through a sequence of simple extensions and articulate
Course Learning Outcomes the importance of the existence and uniqueness of such fields.

Prove why the order (number of elements) of a finite field must be a power of a
prime number (p™ ); concretely construct a field with p™ elements; and explain
why all finite fields of the same order are isomorphic.

Analyze whether a field extension is normal (i.e., whether it is the splitting field
of a polynomial) and separable (i.e., whether the minimal polynomials of its
elements have distinct roots) and explaining the role of these two properties in
laying the foundation for Galois theory.

Compute the Galois group of a given field extension (namely, the group of
automorphisms that fix the base field) and analyzing the action of its elements on
the roots of the generating polynomial.

State the Fundamental Theorem of Galois Theory and use it to establish the one-
to-one correspondence (the Galois correspondence) between the intermediate
fields of a Galois extension and the subgroups of its Galois group. They will be
able to use this correspondence to determine the degrees of intermediate fields
and identify the normal subgroups corresponding to normal extensions.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation H H

| Laboratory H H

| Field Work H H

‘ Special Course Internship (Work Placement) H H

‘ Application H H ‘

| Quizzes/Studio Critics H H

| Homework Assignments
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| Presentations/Jury

| Project

| Seminar/Workshop

Midterms:
e Content: Comprehensive questions covering all topics addressed up to
the exam week

Format: Face-to-face written exam. (90-100 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics
-Ability to prove the theorems

course

Format: Face-to-face written exam. (90-100 minutes).
Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

- Ability to prove the theorems

Percentage of In-Term Studies H %60 ‘

Content: Comprehensive questions covering the entire content of the

Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation

Lecture: Polynomial rings and their properties, the

division algorithm, The Factor Theorem, The]

Remainder Theorem, The Root Theorem.

1. Recollection and activation of prior knowledge on the

1 Quick Practice (5 minutes): Small examples| concepts of rings. Source: [3], 269-317.

demonstrating the application of the theorems. 2. Reading the section on polynomial rings and their

properties. Source: Coursebook, 293-300.

In-Class Discussion (5 minutes): Discussion of thel

importance of polynomial rings

Lecture: Factorization in polynomial rings, unique]

factorization domains (UFDs) 1. Recollection and activation of prior knowledge on the
2 Quick Practice (5 minutes): Examples of unique ;%?ml structures in polynomial rings. Source: [3], 335-

factorization domains 2. Reading on factorization in polynomial rings. Source:

In-Class Discussion (5 minutes): Discussion on the Coursebook, 305-308.

ladvantages of unique factorization domains

Lecture: Investigating the irreducibility of a polynomial 1. Reading the sections on irreducibility criteria. Source:
3 over a given ring, irreducibility methods, Eisenstein's Coursebook, 308-314.

[rreducibility Criterion
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Practice (60 minutes): Applying irreducibility criteri
to various polynomial examples

In-Class Discussion (5 minutes): Discussion on th
importance of obtaining an irreducible polynomial

Lecture:Field extensions, the degree of an extension,
basis, the concepts of algebraic and transcendental

[Practice (10 minutes): Providing examples of various|

elements 1.

Recollection and activation of prior knowledge on the
vector spaces and related concepts to understand the
basis of a field extension. Source: Coursebook, 345-349.

4 field extensions
2. Reading the sections on field extensions and their
In-Class Discussion (5 minutes): Discussion on th properties. Source: Coursebook, 370-378.
investigation of the relation between algebraic and|
transcendental elements
Lecture: The minimal polynomial of an algebraic]
element, properties of the minimal polynomial.
1. Recollection and activation of prior knowledge on the
Practice (20 minutes): Determining the minimal concept of an algebraic element. Source: Coursebook,
5 polynomials of some algebraic elements. 370.
2. Reading on the minimal polynomial and its properties.
In-Class Discussion (5 minutes): Discussion o Source: Coursebook, 370-378.
the uniqueness of the minimal polynomial
Lecture: Algebraic extensions, finite extensions, an
the relationships between them.
Practice (10 minutes): The relationship betwee 1. Reading the section on algebraic and finite extensions
6 algebraic and finite extensions, and counterexamples. gr;g_t;lgg elationship between them. Source: Coursebook,
In-Class Discussion (5 minutes): Discussion o
exploring possible applications of algebraic extensions
Lecture: Splitting fields, their existence, and|
uniqueness up to isomorphism 1. Recollection and activation of prior knowledge on the
Practice (10 minutes): Deepening the concept b rslglgm:l([g]ﬁ; (1)(;_3}1105momorphlsms and isomorphisms.
7 finding the splitting field of a polynomial 2. Reading about the definition of splitting fields, the
. . . . . conditions for their existence, and the uniqueness
Lﬁ;ggzzzs?;?c;is;;?i t,[(flg“g:]gtes)' Discussion of th theorems. Source: Coursebook, 356-366.
8 Midterm 1
Lecture: Normal extensions, separable extensions
Quick Practice (5 minutes): Examples of normal an
9 separable extensions Review of all topics covered up to the exam week.
In-Class Discussion (5 minutes): Discussion on th
question of what is the relation between normall
extension and splitting field?
Lecture: Field automorphisms, determining the]
automorphism group, definition of a Galois extension
1.  Recollection and activation of prior knowledge on the
concept of a group and examination of some groups of
10 Practice (10 minutes): An example of finding the small order to classify them with their algebraic
lautomorphism group of a given field extension properties. Source: [3], 57-94.
2. Reading the introductory sections on Galois extensions.

In-Class Discussion (5 minutes): Discussion on th
question what are the properties of the Galois extension?

Source: Coursebook, 545-551.
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Lecture: Finding the Galois group of a field extension
and identifying its isomorphism class 1. Recollection and activation of prior knowledge on the
Practice (15 minutes): An example of finding the nng al}d field ‘homomorphisms and  isomorphisms.
11 Galois group of a given field extension Source: [3], 309-315.
2. Reading the sections on Galois extensions. Source:
In-Class Discussion (5 minutes): Discussion on th Coursebook, 545-551.
question of how we classify Galois groups
12 Midterm Exam 2 Review of all topics covered up to the exam week.
Lecture: Subgroups of the Galois group and thei
corresponding subfields, The Fundamental Theorem o
(Galois Theory 1. Recollection and activation of prior knowledge on the
[Practice (60 minutes): An example of finding the] concept of a group anq examlnatlog of Some groups (.)f
. . . small order to classify them with their algebraic
Galois group, its subgroups, and the corresponding] .
13 subfields for a given field extension properties. Source: [3], 57-94.
& 2. Reading the introductory sections on Galois extensions.
In-Class Discussion (5 minutes): Discussion on th Source: Coursebook, 545-551.
question of how to establish the subgroup and subfield
relation with the Galois Theorem
Lecture: Construction of finite fields, representation o
elements, and operations within these fields
. . . . . 1. Recollection and activation of prior knowledge on the
Pil;zcntlgfdgo minutes): Constructing a finite field of general information about fields. Source: [3], 274-278.
14 e ' 2. Reading the section on finite fields. Source:
In-Class Discussion (5 minutes): Discussion on th Coursebook, 382-388.
question: can we construct a finite field for any given|
integer?
Lecture: General review
[Practice (30 minutes): Solving various examples|
15 related to all topics covered Review of all concepts covered and completion of readings
from previous weeks.
In-Class Discussion (10 minutes): Evaluation an
discussion of the general learning outcomes of the
course
16 Final Review of all topics covered in the course.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project
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Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 25

Final (Examination Duration + Examination Prep. Duration) 40

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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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 iliski
kurabilecek ve teoremlerin
uygulamalarini

1)
1)
1)
1
1
1
1
1

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.

PS:-Z Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢6zebilecek 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

1
1
1
)}
)}
I
I
I

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 gecerli ¢oziimler
iretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical

I~
I~
I~
I~
I~
I
I
[°N
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and applied knowledge of
mathematics and
mathematical thinking skills.

Pg:-4 Disiplinleraras1 bir

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

I~
1w
1w
1w
1w
[N
[N
&

P Q-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigsiinme
becerilerini, teorik matematik,
yazilim, finans ve yonetim
matematigi, biyomatematik,
veri bilimi ve finansal istatistik
yontemleri gibi disiplin-igi ve

disiplinlerarasi uzmanlik
alanlarinda
gelistirebileceklerdir. / 3 3 3 3 3 3 3 3

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.

PS;-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 icin
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
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and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

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.

PS ‘-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

199
199
199
193]
193]
|98)
|98)
19

PS;-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

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

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Ozlimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazih
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.

I~
I~
I~
I~
I~
I
I
[°N

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 15/15



