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DERSIN ADI

Cebir 1

DERSIN KODU

MAT2091

YEREL KREDISi

4

AKTS KREDISi

HAFTALIK DERS SAATI
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Matematik Boliimii

DERSIN KOORDINATORU

Murat ALAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere modern cebirin temel yapi tasi olan grup teorisini tanitmaktir.
Ders, soyutlamanin temelini olusturan grup aksiyomlarindan baslayarak, 6grencilere bir
cebirsel yapimin nasil analiz edilecegini dgretmeyi hedefler. Altgruplar, devirli gruplar ve
permiitasyon gruplar1 gibi temel grup siniflart incelenecektir. Lagrange Teoremi ile sonlu grup
yapilar1 hakkinda temel sonuglar elde etme, boliim gruplar: ve homomorfizmalar araciligryla
gruplar arasi iliskileri anlama becerisi kazandirillacaktir. Ayrica, 6grencilere grup etkileri ve
Sylow Teoremleri gibi ileri diizey araglarla, sonlu gruplarin i¢ yapisini ve siniflandirmasin
anlama yetenegi kazandirmay1 amaglamaktadir.

DERSIN iCERIGI

Grup tanimi, temel 6rnekler ve ozellikler. Altgruplar ve altgrup testleri. Devirli gruplar ve
iiretegleri. Permiitasyon gruplari (simetrik ve alterne gruplar). Kosetler ve Lagrange Teoremi.
Normal altgruplar ve bdlim (faktdr) gruplari. Grup homomorfizmalar1 ve Izomorfizma
Teoremleri. Dihedral grup ve Kuaternion grup gibi énemli sonlu gruplar. Gruplarin dis direkt
carpimi. Grup etkileri, Burnside Teoremi. Sylow Teoremleri ve sonlu gruplarin yapisi lizerine
uygulamalari.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaba:

Malik, Davender S., John N. Mordeson, and M. K. Sen. Fundamentals of Abstract Algebra.
Zorunlu Kaynaklar:

[1] Agargiin, A.Goksel., Aygor, Nilgiin., Ersoy, Bayram Ali ve Alan, Murat. Soyut Cebir cilt
2. YTU Vakfi Yaynlar1, 2000.
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Ders Ogrenim Ciktilari

[2] Dummit, David Steven, and Richard M. Foote. Abstract algebra. Vol. 3. Hoboken:
Wiley, 2004.
[3] Yesilot, Giirsel. Soyut Cebir Coziimlii Problemleri. Nobel Yaymevi, 2012.

Onerilen Kaynaklar:

McGraw-Hill, 1997.Gallian, Joseph A. Contemporary Abstract Algebra. Seventh Edition,
Brooks/Cole, 2010.

Bu dersi basarryla tamamlayan 6grenciler,

1.

Grup aksiyomlarini tanimlayabilecek ve verilen bir ikili islemli kiimenin grup olup
olmadigini dogrulayabileceklerdir.

Altgrup testlerini kullanarak bir alt kiimenin altgrup olup olmadigimn
belirleyebilecek; devirli gruplarin yapisini analiz edebilecek ve eleman
mertebelerini hesaplayabileceklerdir.

Permiitasyonlar1 dongiisel notasyonda yazabilecek, mertebelerini bulabilecek ve
simetrik (S_n) ve alterne (A_n) gruplarin temel dzelliklerini agiklayabileceklerdir.

Lagrange Teoremi'ni ifade ve ispat edebilecek, bu teoremi sonlu bir grubun olasi
altgrup mertebelerini belirlemek i¢in kullanabileceklerdir.

Normal altgrup kavramini tanimlayabilecek, boliim grubunu insa edebilecek ve
homomorfizmalar ile Birinci {zomorfizma Teoremi'ni kullanarak gruplar
arasindaki temel iligkileri kurabileceklerdir.

Dihedral grup (D_n) ve Kuaternion grup (Q_8) gibi temel sonlu grup érneklerini
tanimlay1p analiz edebileceklerdir.

Grup etkisi, yorlinge (orbit) ve dengeleyici (stabilizer) kavramlarini
tanimlayabilecek ve Burnside Teoremi'ni sayma problemlerine
uygulayabileceklerdir.

Sylow Teoremlerini ifade edebilecek ve bu teoremleri kullanarak verilen
mertebedeki sonlu bir grubun yapist hakkinda (6rnegin basit olup olmadigr)
¢ikarimlar yapabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler

Say1 Katki Payr

Devam/Katihim:

‘ Laboratuvar:

‘ Uygulama (Sozlii Sinav):

Arazi Calismasi
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Derse Ozgii Staj

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

‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60
‘ Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (30-40 dakika) 4 %20
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
| Odev | | | |
‘ Sunum/Jiiri: H H |l
| Proje: | | | |
‘ Seminer/Workshop H H |l
Ara Smavlar:
e licerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90-100 dakika)
1 %40
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teoremleri ispat yeteneneginin gosterilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90-100 dakika)
e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
- Teoremleri ispat yeteneneginin gosterilmesi
1

HAFTALAR KONULAR

On Hazirhk

Konu Anlatimi: Grup tanimi, temel 6rnekler (tamsayailar,
rasyonel sayilar, Z,,, simetri gruplart).

Simif-i¢ci Uygulama (10 dk): Grup aksiyomlarini saglayan

1. Kiime, ikili iglem ve fonksiyon gibi temel
soyut matematik kavramlarinin hatirlanmasi.
Kaynak: [3], 1-14.

! ve saglamayan ornekler. 2. Gruplara giris boliimiiniin 6n okumast.
Kaynak: Ders Kitabi, 57-71.
Sinif-i¢i Tartisma (10 dk): Grup kavraminin matematik ve
diger disiplinlerdeki yerinin tartisiimast.
IKonu Anlatimi: Permiitasyon Gruplar (S,,), dongiisel 1. Birebir ve orten fonksiyon (permiitasyon|
) notasyon, ¢ift ve tek permiitasyonlar, Alterne Grup (4,,). taniminin hatirlanmasi. Kaynak: [3], 10-

14.
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Sinif-i¢i Uygulama (15 dk): Permiitasyonlar1 ayrik
dongiilere ayirma ve mertebe hesaplama.

Siif-i¢i Tartisma (10 dk): Farkli permiitasyon
Orneklerinden yola ¢ikilarak baz1 permiitasyonlarin daha
kolay gosterimi elde edilebilirliginin incelenmesi ve
geometrideki donme, oteleme ve yansima kavramlarinin bir
permiitasyon olup olmadiginin tartigiimasi.

IKisa Smav 1 (30-40 dk.): Ders sonunda, derste islenen
konulari igeren bir kisa sinavin yapilmasi.

2.

Permiitasyon gruplart ile ilgili boliimiin
okunmasi. Kaynak: Ders Kitabi, 83-94.

Konu Anlatimi: Altgruplar, altgrup testleri.

Sinif-i¢i Uygulama (10 dk): Verilen bir grubun

Grup tanimi ve temel 6zelliklerinin tekrar
edilmesi. Kaynak: Ders Kitabi, 57-71.

lgoruntu.
Siif-i¢i Uygulama (15 dk): Homomorfizma 6rnekleri ve
cekirdek bulma.

altgruplarini bulma. 2. Altgruplar ile ilgili boliimiin okunmast.
Sinif-i¢i Tartiyma (10 dk): Tamsayilarin baz alt Kaynak: Ders Kitabi, 99-106.
kiimelerini alarak, toplamaya gore sagladig1 6zelliklerin
tartistlmasi.
1. Altgrup ve bir eleman tarafindan {iretilen
IKonu Anlatimi: Devirli (Cyclic) Gruplar, eleman altgrup kavramlarinin hatirlanmasi.
mertebesi. Kaynak: Ders Kitabi, 99-106.
Sinif-i¢i Uygulama (15 dk): Z,,ve U(n) gruplarinin 2. Devirli gruplar boliimiiniin okunmasi.
tireteclerini ve eleman mertebelerini bulma. Kaynak: Ders Kitabi, 110-113.
Sinif-i¢i Tartisma (10 dk): Devirli olmayan bir sonlu grup
ve sonsuz grup drneginin tartisilmasi.
IKonu Anlatimi: Kosetler ve Lagrange Teoremi. 1. Denklik bagintis1 ve denklik siniflar
kavramlarinin hatirlanmasi. Kaynak: [3],
Sinif-i¢i Uygulama (5 dk): Bir altgrubun sol ve sag 15-20.
kosetleri
2. Lagrange Teoremi ve kosetler bolimiinii
Sinif-i¢i Tartisma (10 dk): Tamsayilarin alt gruplart okunmasi. Kaynak: Ders Kitabi, 116-122.
tizerinden ornek verilerek sag ve sol denklik siniflari ve
0zelliklerinin tartigiimast.
Konu Anlatimi: Normal Altgruplar ve Boliim (Faktor) 1. Kosetler ve Lagrange Teoremi'nin
Gruplart. sonuglarinin tekrar edilmesi. Kaynak: Der
Kitabi, 116-122.
Siif-i¢i Uygulama (15 dk): Boliim grubu insa etme 6rnegi
(61:Z/nZ, D,/Z(D,)). 2. Normal altgruplar ve boliim gruplar1
boliimiiniin okunmasi. Kaynak: Ders
Sinif-i¢i Tartisma (10 dk): Tamsayilar grubu diginda Kitabi, 127-134.
baska gruplarin alt gruplarinin normal olup olmadiginin
tartisilmasi
IKisa Sinav 2 (30-40 dk.): Ders sonunda, derste islenen
konular igeren bir kisa sinavin yapilmasi bulma.
Konu Anlatimi: Grup Homomorfizmalari, ¢ekirdek ve 1. Fonksiyonlarin temel 6zellikleri ve boli

grubu taniminin hatirlanmasi. Kaynak: [1
51-59.
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Simif-ici Tartiyma (10 dk): Tamsayilar grubunun digindaki| 2.  Grup homomorfizmalari bliimiiniin
eruplarin alt gruplarina bakilarak boliim gruplari elde okunmasi. Kaynak: Ders Kitabi, 140-151.
edilmesinin tartigilmasi.
8 Ara Smav 1 Smav i haftasina _ kad_ar islenen konulary
tlimiiniin tekrar edilmesi.
Konu Anlatimi: izomorfizma Teoremleri. 1. Simetri gruplar1 ve permiitasyon
Dihedral Grup (D,,) ve Kuaternion Grup (Qg) gibi dnemli gruplarinin hatirlanmasi. Kaynak: Ders
0rneklerin incelenmesi. Kitabi, 83-94.
9 Sinif-i¢i Uygulama (10 dk): 1zom0rﬁzma Teoremlerini 2. Dihedral gruplarin incelenmesi. Kaynak:
somut gruplar lizerine uygulama, [zomorfizma yardimiyla Ders Kitabi, 153-161, 166-171.
eruplari siniflandirma tizerine drnekler.
Simif-ici Tartiyma (10 dk): Dihedral grubun geometrisinin
tartistlmasi.
IKKonu Anlatimi: Gruplarda i¢ ve Dis Direkt Carpim 1. Kartezyen carpim kiimesi kavraminin
(Internal/External Direct Product). hatirlanmasi. Kaynak: [3], 4-5.
Sinif-i¢i Uygulama (5 dk): Direkt ¢carpim grubunda 2. Dis direkt ¢arpim ile ilgili boliimiin
10 eleman mertebesi hesaplama. okunmasi. Kaynak: Ders Kitabi, 181-187.
Sinif-i¢i Tartisma (10 dk): Gruplar kullanarak yeni
gruplar elde edebilir miyiz? sorusu {izerine bir tartigma
apilmasi.
IKonu Anlatimi: Grup Etkileri (Group Actions), Orbit ve | 1. Grup homomorfizmalar1 ve permiitasyon
Stabilizer. gruplarinin tekrar edilmesi. Kaynak: Ders
Kitabi, 83-94,140-151 .
Sinif-i¢i Uygulama (5 dk): Bir grubun bir kiimeye etkisine
Ornekler. 2. Grup etkileri konusuna giris boliimiiniin
okunmasi. Kaynak: Ders Kitabi, 172-176.
1 Siif-i¢i Tartisma (10 dk): S; grubunun{1,2,3} kiimesi
tizerindeki etkisinin tartigilmasi.
IKisa Smav 1 (30-40 dk.): Ders sonunda, derste islenen
konular igeren bir kisa sinavin yapilmasi bulma.
IKonu Anlatimi: Orbit-Stabilizer Teoremi ve Burnside 1. Grup etkisi, orbit (yorlinge) ve stabilizer
Teoremi, Cauchy Teoremi. (dengeleyici) kavramlarinin hatirlanmasi.
Kaynak: Ders Kitabi, 140-151.
Sinif-i¢i Uygulama (15 dk): Burnside Teoremi ile bir
12 sayma problemi ¢oziimii. 2. Burnside Teoremi ve uygulamalar1
boliimiiniin okunmasi. Kaynak: Ders
Sinif-i¢i Tartisma (10 dk): n. mertebeden abelyen Kitab1, 173-177, 190-197.
olmayan bir grubun n nin her pozitif bélenine karsilik gelen
bir alt grup var midir? Sorusu {izerine bir tartigma yapilmasi
IKonu Anlatimi: p-gruplar ve 6zellikleri, Sylow 1. Lagrange Teoremi ve sonuglarinin tekrar
Teoremleri. edilmesi. Kaynak: Ders Kitabi, 116-122.
Sinif-i¢i Uygulama (15 dk): Belirli mertebeden bir grubun | 2.  Sylow Teoremleri boliimiiniin okunmasi.
Sylow p-altgruplarinin sayisini bulma. Kaynak: Ders Kitab1, 197-206.
13 Sinif-i¢i Tartisma (10 dk): Bir asal tamsayinin karesi

mertebeden gruplar abelyen midir? Sorusu iizerine bir
tartigma yapilmasi

IKisa Smav 1 (30-40 dk.): Ders sonunda, derste islenen
konulari igeren bir kisa sinavin yapilmasi.
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IKonu Anlatimi: Sylow Teoremleri'nin Uygulamalari
(gruplarin basit olup olmadigini belirleme).

Siif-i¢i Uygulama (30 dk): Mertebesi 15, 30 gibi

Sylow Teoremlerinin ifadelerinin
hatirlanmasi. Kaynak: Ders Kitabi, 201-
206.

14 gruplarin yapisint Sylow Teoremleri ile inceleme. Sylow Teoremleri'nin uygulamalari ile
ilgili 6rneklerin incelenmesi. Kaynak:

Siif-i¢i Tartisma (10 dk): 15 elemanli bir grup basit Ders Kitabi, 210-216.
midir? sorusu {izerine bir tartisma yapilmasi
IKonu Anlatimi: Genel tekrar

15 Sm.lti;.l?l Uilgu!amfl (?0 dl.(): Islenen tiim konular ile ilgili Islenen tum kavramlarin hatirlanmasi ve 6nce
Fesitil ornekierin ¢ozulimest haftalardaki kisimlarm okumalarinin yapilmas
Smif-i¢ci Tartisma (10 dk): Dersin genel kazanimlarinin|
degerlendirilmesi ve tartisiimasi

16 IFinal Sinawvi Islenen konularn tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

Say1 Siiresi
(Saat)
e e |

56

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kii¢iik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik 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

Algebra 1

CODE

MAT2091

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

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 introduce students to group theory, the fundamental building block of
modern algebra. Starting from the group axioms that form the basis of abstraction, the
course intends to teach students how to analyze an algebraic structure. Fundamental classes
of groups, such as subgroups, cyclic groups, and permutation groups, will be examined.
Students will acquire the ability to derive key results about finite group structures through
Lagrange's Theorem and to understand the relationships between groups via quotient
groups and homomorphisms. Morever, students with advanced tools like group actions
and Sylow's Theorems, enabling them to understand and classify the internal structure of
finite groups.

COURSE CONTENT

Definition of a group, basic examples, and properties. Subgroups and subgroup tests. Cyclic
groups and their generators. Permutation groups (symmetric and alternating groups).
Cosets and Lagrange's Theorem. Normal subgroups and quotient (factor) groups. Group
homomorphisms and the Isomorphism Theorems. Important finite groups such as the
Dihedral group and the Quaternion group. External direct products of groups. Group
actions, the Orbit-Stabilizer Theorem, and Burnside's Theorem. Sylow's Theorems and
their applications to the structure of finite groups.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Malik, Davender S., John N. Mordeson, and M. K. Sen. Fundamentals of Abstract
Algebra. McGraw-Hill, 1997.
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Required Readings:

[1] Agargiin, A.Goksel., Aygor, Nilgiin., Ersoy, Bayram Ali ve Alan, Murat. Soyut Cebir
cilt 2. YTU Vakfi Yaynlar1, 2000.

[2] Dummit, David Steven, and Richard M. Foote. Abstract algebra. Vol. 3. Hoboken:
Wiley, 2004.

[3] Yesilot, Giirsel. Soyut Cebir Coziimlii Problemleri. Nobel Yaymevi, 2012.

Recommended Readings:

Gallian, Joseph A. Contemporary Abstract Algebra. Seventh Edition, Brooks/Cole, 2010.

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

1. Define the group axioms and verify whether a given set with a binary operation
forms a group.
2. Determine whether a subset is a subgroup using subgroup tests; analyze the
structure of cyclic groups and compute the order of elements.
Write permutations in cycle notation, find their orders, and explain the
fundamental properties of symmetric (S_n) and alternating (A_n) groups.
Course Learning Outcomes . State and prove Lagrange's Theorem and use it to determine the possible orders
of subgroups of a finite group.
Define the concept of a normal subgroup, construct a quotient group, and
establish fundamental relationships between groups using homomorphisms and
the First Isomorphism Theorem.
Define and analyze key finite group examples, such as the Dihedral group
(D_n) and the Quaternion group (Q_8).
Define the concepts of a group action, orbit, and stabilizer, and apply Burnside's
Theorem to solve counting problems.
State Sylow's Theorems and use them to make inferences about the structure of
a finite of a given order (e.g., whether it is simple).

S =32)

EVALUATION SYSTEM

Activities Number Percentage of Grade

‘ Attendance/Participation: H H

‘ Laboratory H H

‘ Field Work H H

‘ Application (Oral Examination): H H ‘

‘ Special Course Internship (Work Placement) H H

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

e  Format: Face-to-face multiple-choice quiz (30-40 minutes) 4 %20
e Detailed Assessment Criteria:

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

‘ Homework Assignments: H H ‘

‘ Presentations/Jury: H H ‘

‘ Project: H H ‘

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

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

e 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

Content: Comprehensive questions covering the entire content of the
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 |

‘ Percentage of Final Examination

H %40 |

TOTAL %100

WEEKS COURSE OUTLINE Related Preparation
Lecture: Definition of a group, basic examples 1. Review of basic abstract math concepts: sets, binary
(integers, rationals, Z,, symmetry groups). operations, functions. Source: [3], pp. 1-14.
Quick Practice (10 mins): Examples that satisfy [§ 2. Preliminary reading of the introduction to groups
1 and do not satisfy the group axioms. chapter. Source: Coursebook, pp. 57-71.
In-Class Discussion (10 minutes): Discussion on|
the place of the concept of groups in mathematics
and other disciplines
Lecture: Permutation Groups (S,,), cycle
notation, even and odd permutations, the Review of the definition of a bijective function
Alternating Group (4,,). (permutation). Source: [3], pp. 10-14.
Quick Practice (15 mins): Decomposing Reading the chapter on permutation groups.
permutations into disjoint cycles and calculating Source: Coursebook, pp. 83-94.
orders.
2
In-Class Discussion (10 minutes): Discussion on|
examining whether some permutations can be
represented more easily by using different
[permutation examples and discussing whether the
concepts of rotation, translation and reflection in
geometry are permutations.
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Quiz 1 (30-40 minutes): A quiz at the end of the
class on the lecture's topics.
Lecture: Subgroups, subgroup tests.
Quick Practice (10 mins): Finding subgroups of Review of the group definition and its basic
a given group. properties. Source: Coursebook, pp. 57-71.
3 In-Class Discussion (10 minutes): Discussion on| Reading the section on subgroups. Source:
the properties of integers under addition by taking Coursebook, pp. 99-106.
some subsets of them.
Lecture: Cyclic Groups, order of an element. Review of subgroups and the subgroup generated
by an element. Source: Coursebook, pp. . 99-106.
Quick Practice (15 mins): Finding generators
and order of an element in Z,,and U (n). Reading the chapter on cyclic groups. Source:
4 Coursebook, pp. 110-113.
In-Class Discussion (10 minutes): Discussion on|
the example of a noncyclic finite group and an
infinite group
Lecture: Cosets and Lagrange's Theorem. Review of equivalence relations and equivalence
classes. Source: [3], pp. 15-20.
Quick Practice (5 mins): Finding the left and Reading the chapter on Lagrange's Theorem and
right cosets of a subgroup. cosets. Source: Coursebook, pp. 116-122.
5
In-Class Discussion (10 minutes): Discussion on|
the right and left equivalence classes and their
properties by giving examples on subgroups of
integers.
Lecture: Normal Subgroups and Quotient Review of cosets and the consequences of
(Factor) Groups. Lagrange's Theorem. Source: Coursebook, pp. 116-
122.
Quick Practice (15 mins): Example of
constructing a quotient group (e.g., Z/nZ, Reading the chapter on normal subgroups and factor
D,/Z(D,)). groups. Source: Coursebook, pp. 127-134.
6
In-Class Discussion (10 minutes): Discussion on|
the whether subgroups of a group are normal
Quiz 2 (30-40 minutes): A quiz at the end of the
class on the lecture's topics.
Lecture: Group Homomorphisms, kernel and Review of basic properties of functions and the
image. definition of a quotient group. Source: [1], pp. 51-
Quick Practice (15 mins): Examples of 59.
o homomorphisms and finding the kernel.
Reading the chapter on group homomorphisms.
In-Class Discussion (10 minutes): Discussion on| Source: Coursebook, pp. 140-151.
the how to obtain quotient groups by using
normal subgroups of a group.
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Isomorphism Theorems. Review of symmetry groups and permutation
Study of important examples: the Dihedral Group groups. Source: Coursebook, pp. 153-161, 166-171.
(D,, ) and the Quaternion Group (Qg ).
9 Study of dihedral groups. Source: [2], pp. 23-28.
Quick Practice (10 mins): Constructing the
subgroup lattice of D, .
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In-Class Discussion (10 minutes): Discussion on|
the geometry of Dihedral Group

Lecture: Internal and External Direct Products of|
groups.

Quick Practice (5 mins): Calculating element

Review of the concept of a Cartesian product of sets.
Source: [3], pp. 4-5.

Reading the chapter on external direct products.

10 orders in a direct product group. Source: Coursebook, pp. 181-187.
In-Class Discussion (10 minutes): Discussion on|
the question of whether we can obtain new groups|
using groups
Lecture: Group Actions, Orbits, and Stabilizers. Review of group homomorphisms and permutation
groups. Source: Coursebook, pp. 83-94,140-151.
Quick Practice (5 mins): Examples of a group Reading the introductory section on group actions.
acting on a set. Source: Coursebook, pp. 172-176.
11
In-Class Discussion (10 minutes): Discussion on|
the action of S5 on the set {1,2,3}.
Quiz 3 (30-40 minutes): A quiz at the end of the
class on the lecture's topics.
Lecture: The Orbit-Stabilizer Theorem and Review of the concepts of group action, orbit, and
Burnside's Theorem, Cauchy Theorem. stabilizer. Source: Coursebook, pp. 140-151.
Quick Practice (15 mins): Solving a counting Reading the section on Burnside's Theorem and its
1 problem with Burnside's Theorem. applications. Source: Coursebook, pp. 173-177, 190-
197.
In-Class Discussion (10 minutes): Discussion on|
the question: Is there a subgroup of a non-abelian
group of order n that corresponds to every
ositive divisor of n?
Lecture: p-groups and its properties, Sylow Review of Lagrange's Theorem and its
Theorems. consequences. Source: Coursebook, pp. 116-122.
Quick Practice (15 mins): Finding the number Reading the chapter on the Sylow Theorems.
of Sylow p-subgroups of a group of a certain Source: Coursebook, pp. 197-206.
13 order.
In-Class Discussion (10 minutes): Discussion on|
the question: Are groups of order square of a
prime integer abelian?
Quiz 4 (30-40 minutes): A quiz at the end of the
class on the lecture's topics.
Lecture: Applications of Sylow's Theorems Review of the statements of the Sylow Theorems.
(determining if a group is simple). Source: Coursebook, pp. 201-206.
Quick Practice (30 mins): Analyzing the Studying examples of applications of Sylow's
14 structure of groups of order 15, 30, etc., using Theorems. Coursebook, pp. 210-216.
Sylow's Theorems.
In-Class Discussion (10 minutes): Discussion on|
the question: Is a group of order 15 simple?
Lecture: General review Review of all concepts covered and completion of
Practice (30 minutes): Solving various examples readings from previous weeks.
15 related to all topics covered
In-Class Discussion (10 minutes): Evaluation
and discussion of the general learning outcomes
of the course
16 Final Exam Review of all topics covered in the course.
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ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 14 4 56

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) 30

Final (Examination Duration + Examination Prep. Duration) 40

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:

Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

| [2oc: | pocs |[poce [nocs |[nocs | mocs || poct || pocs |
P Q-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade edebilecek,

bunlar arasinda iliski 5 5 5 5 5 5 5 5
kurabilecek ve teoremlerin = = = = = - - =
uygulamalarini

aciklayabileceklerdir. / State
the definitions and theorems in
fundamental areas of
mathematics such as
geometry, analysis, linear
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algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their

applications.

PS ‘-2 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmasik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek 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 wvalidity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

19}
19}
19}
19}
19}
I
I
19}

skills.

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

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

19
19
19
19
19
|98]
|98]
19

Pg-4 Disiplinleraras: bir

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

I
L8]
L8]
L8]
1w
I~
I~
I

PS‘-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve yonetim
matematigi, biyomatematik,
veri bilimi ve finansal istatistik

19
19
19
19
19
|98]
|98]
19
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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.

Pg-6 Matematik alaninda

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

PC-7 Matematik ve ilgili

alanlardaki bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak i¢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.

PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile - - - - - = - =
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
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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.

19
19
19
19
19
|98]
|98]
19

PS ‘-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulagarak literatiir taramasi
yapabilecek ve akademik

arastirma tasarlayip
yiiriitebileceklerdir. / Access - - - - - - z z
reliable sources of

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

PS ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Ozlimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sézlii 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~
I
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Ders izlencesinde Yapilan Giincellemeler

Fakulte Kurulu Toplanti Tarihi

Fakiilte Kurulu Toplanti No

ilgili Madde

16.09.2025 2025/03 4
20.01.2026 2026/01 6
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