FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Cebir 2

DERSIN KODU

MAT2092

YEREL KREDISi

4

AKTS KREDISi

6

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Zorunlu @Matematik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Murat ALAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere grup teorisi temelinin iizerine modern cebirin ikinci temel tasi
olan halka teorisini insa etmektir. Ders, halkalarmn temel yapisal 6zelliklerini (althalkalar,
idealler, homomorfizmalar) derinlemesine inceleyerek Ogrencilere soyut cebirsel yapilari
analiz etme yetenegi kazandirmay: hedefler. Ozellikle, tamlik bélgeleri, cisimler, bdliim
halkalar1 ve izomorfizma teoremleri gibi temel kavramlar {izerinde durulacaktir. Dersin ikinci
yarisinda ise, polinom halkalari ve bu halkalardaki carpanlara ayirma ozellikleri (Oklid
Bolgesi, Temel Ideal Bélgesi, Tek Tiirlii Carpanlara Ayrilabilen Bolge) arasindaki hiyerarsik
iliski incelenecektir. Ayrica 6grencilerin asal ve maksimal idealler gibi ileri diizey kavramlari
anlamalar1 ve bu kavramlarin halka yapilarini nasil belirledigini kavramalar1 amaglanmaktadir.

DERSIN ICERIGi

Halkalar, althalkalar, idealler, birimsel elemanlar ve sifir bélenler; tamlik bdlgeleri ve cisimler;
boliim halkalar1 ve halka homomorfizmalari, izomorfizma teoremleri; polinom halkalari,
bdlme algoritmasi ve kok/faktor teoremleri; Oklid bélgeleri, temel ideal bélgeleri (TIB) ve tek
tirlii carpanlara ayrilabilen bolgeler (TCA) arasindaki iliskiler; indirgenemez ve asal
elemanlar; asal ve maksimal idealler ve bunlarin boliim halkalariyla iliskisi.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:
Malik, Davender S., Mordeson, John N. ve Sen, M. K. Fundamentals of Abstract Algebra.

Zorunlu Kaynaklar:
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[1] Agargiin, Ahmet, G., Aygor, Nilgiin, Ersoy, Bayram A. ve Alan, Murat. Soyut Cebir. cilt
2, YTU Vakfi Yaymlari, 2000.

[2] Dummit, David S, Foote, Richard M. Abstract algebra. Wiley, Hoboken, 2004.

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

Onerilen Kaynaklar:

Gallian, Joseph A. Contemporary Abstract Algebra. 7th ed., Brooks/Cole, 2010.
Bu dersi basartyla tamamlayan 6grenciler,

1. Halka, alt halka, ideal, birimsel ve sifir-bolen gibi temel cebirsel kavramlari
tanimlayarak, bu yapilar1 somut 6rnekler (Z, Z,, Q, R[x] vb.) iizerinden analiz
edebileceklerdir.

Bir halkanin tamlik bolgesi veya cisim olup olmadigini belirleyerek, bu iki yap1
arasindaki temel farklari ve iligkileri ispatlariyla birlikte agiklayabileceklerdir.

Bir ideal araciligiyla bolim halkasini insa edip; halka homomorfizmalarini
tamimlayarak ve Temel Izomorfizma Teoremlerini kullanarak farkli cebirsel
yapilarin aslinda birbirine denk oldugunu gosterebileceklerdir.

Ders Ogrenim Ciktilar1 . Polinom halkalar iizerinde bélme algoritmasini uygulayarak, bir polinomun belirli
bir halkadaki koklerini bulmak i¢in Faktor Teoremi'ni kullanabileceklerdir.

Oklid Bolgesi (OB), Temel Ideal Bolgesi (TIB) ve Tek Tiirlii Carpanlara Ayrilabilen
Bélge (TCA) tanimlarimi yapip; OB < TIB € TCA hiyerarsisini ispatlarryla birlikte
kurarak, bu halka smiflarina 6rnekler verebileceklerdir.

Verilen bir tamlik bolgesinde indirgenemez ve asal eleman kavramlarimi ayirt
ederek, bu elemanlarin TCA'lardaki roliinii agiklayabileceklerdir.

Asal ve maksimal ideal kavramlarini tanimlayip; bir bdlim halkasinin ne zaman bir
tamlik bolgesi (R/L, P asal ideal ise) veya cisim (R/I, M maksimal ideal ise) oldugunu
belirleyen temel teoremleri ispatlayip uygulayabileceklerdir.

DEGERLENDIRME SiSTEMi

| Etkinlikler Say1 Katki Payr

‘ Devam/Katilim H H

| Laboratuvar H H

‘ Uygulama H H

| Arazi Cahismasi H H

Derse Ozgii Staj

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

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 H

‘ Sunum/Jiiri
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| Proje:

|

|

| Seminer/Workshop

Ara Siavlar:

e igerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan

kapsamli sorular

e  Format: Yiiz ylize. Smav (90-100 dakika)

1 %40

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarmin anlasildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢dziilebilmesi

-Teoremleri ispat yeteneginin gosterilmesi

icerik: Dersin tiim icerigini kapsayan kapsamli sorular

e  Format: Yiiz ylize. Smav (90-100 dakika)
e  Detayh Degerlendirme Kriterleri: 1 %40

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

=
=
=
)
o

Dénem ici Calismalarin Basar1 Notuna Katkis H %60 .
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100 .

HAFTALAR

KONULAR

Konu Anlatimi: Halka tanim1 ve temel 6rnekler (Z, Q, R, C, Z,,,
M _n(R)), birimli ve degismeli halkalar

Smif-ici Uygulama (5 dk.): Halka olan ve olmayan Ornekler

Grup teorisinin temel kavramlariin (grup,
altgrup) hatirlanmasi. Kaynak: [1], 15-50.

1 verilmesi Halka tanimiin ve temel 6rneklerin oldug
bolimiin okumasi. Kaynak: Ders Kitabi,
Sinif-i¢i Tartisma (5 dk.): Halka ve grup arasindaki iliskinin| 226-235.
tartigilmasi
Konu Anlatimi: Birimsel elemanlar, sifir bolenler, tamlik bolgeleri
ive cisimler; her cismin bir tamlik bolgesi oldugu, sonlu tamlik
bolgelerinin cisim oldugu Halka tanimi ve 6zelliklerinin hatirlanmasi.
- P I - Kaynak: Ders Kitabi, 226-235.

) S:rlillf-n:g;ingulama (5 dk.): Cisim ve tamlik bdlgesi 6rneklerinin Alt halkalar, idealler ve sifir bolenler ild
u ilgili bolimiin okunmasi. Kaynak: Ders|
Smif-ici Tartisma (5 dk.): Her tamlik boélgesinin bir cisim Kitabt, 236-245.
olamayacaginin tartigilmasi
Konu Anlatimi: Alt halkalar ve idealler Halka icindeki birim ve sifir bole

. . . kavramlarinin hatirlanmasi. Kaynak: [3],
Smif-ici Uygulama (5 dk.): Alt halka olup ideal olmayan 6rnek 170-180

3 verilmesi Tamlik bélgeleri ve cisimler ile ilgili
Sinif-i¢i Tartisma (5 dk.): Alt halka ve ideal iliskisinin tartigilmasi 12)2151{?511; okunmast. Kaynak: Ders Kitabr,
Konu Anlatimi: Boliim halkasi (faktor halkasi) tanimi ve insast Normal alt grup ve bolim grub

4 kavramlarim hatirlanmast. Kaynak: [1],

Sinif-i¢i Uygulama (5 dk.): Boliim halkasi insasi drneklerinin|
verilmesi

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
On Hazirhk

60-75.
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Sinif-i¢i Tartisma (5 dk.): Boliim halkasinin 6neminin tartigilmasi

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

Boliim halkalari konusuna girig bolimiinii
okunmasi. Kaynak: Ders Kitabi, 257-261.

Konu Anlatimi: Halka homomorfizmalari, gekirdek (kernel) ve
gorintii kavramlari; halka Izomorfizma Teoremleri (1., 2. ve 3.
Izomorfizma Teoremleri)

Siif-ici Uygulama (20 dk.): Izomorf olan ve olmayan halkal
ciftlerinin arastirilmast

Smmif-ici Tartisma (5 dk.): Verilen iki halkanin izomorf olup
olamayacagini {izerine bir tartisma yapilmasi

Grup homomorfizmalar1 ve 6zelliklerini
hatirlanmasi. Kaynak: [1], 51-59.

Halka homomorfizmalar ile ilgili bolimii
okunmast. Kaynak: Ders Kitab1, 261-267.

Konu Anlatimi: Polinom halkalar1 (R[x]), polinomlarda derece,
toplama ve garpma

Sinif-i¢i Uygulama (10 dk.): Polinom halkasi ve bunun iizerindeki
kavramlarla ilgili kiiciik 6rnekler verilmesi

Siif-i¢ci Tartisma (5 dk.): Polinom halkalarmin geregi ve
Oneminin tartigilmasi

Kisa Smav 2 (30-40 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi

Gruplar igin Izomorfizma Teoremlerini
hatirlanmasi. Kaynak: [2], 100-110.

Halka izomorfizma Teoremlerinin oldug
boliimiin okunmasi. Kaynak: Ders Kitabi,
275-281.

Konu Anlatimi: Polinom halkalarinda bélme algoritmasi, Kalan|
Teoremi ve Faktor Teoremi

Smif-ici Uygulama (10 dk.): Bdlme algoritmas:t Orneginin
verilmesi

Siif-ici Tartisma (5 dk.): Polinom halkalarindaki islemler
hakkinda bir tartigma yapilmasi

Halka ve alt halka tanimlarinin temel
ozellikleriyle birlikte hatirlanmasi. Kaynak:
[3], 165-175.

Polinom halkalarina giris  bolimiini
okunmasi. Kaynak: Ders Kitabi, 288-292.

IAra Smav 1

Smav haftasina kadar islenen konularn
tiimiiniin tekrar edilmesi

Konu Anlatimi: Oklid bblgeleri (Euclidean domains- ED), tanim
ve ozellikleri

Sinif-ici Uygulama (5 dk.): Ornekler (Z, F[x]) verilmesi

Siif-ici Tartisgma (5 dk.): Oklid bélgelerinin  neminin|
tartigilmasi

Tam sayilar i¢in bdlme algoritmasint
hatirlanmasi. Kaynak: [3], 25-30.

Polinom halkalarinda bdlme algoritmasi vej
ilgili teoremlerin okunmasi. Kaynak: Ders|
Kitabi, 293-300.

10

Konu Anlatimi: Temel ideal bolgeleri (principal ideal domains-
PID); her Oklid bélgesinin bir TIB oldugunun ispat:

Smif-i¢ci Uygulama (5 dk.): Tersinin dogru olmadigina 6rnek
verilmesi

Simif-ici Tartisma (5 dk.): Her temel ideal bdlgesinin Oklid
bolgesi olmayabileceginin tartigilmasi

Oklid algoritmasimn  tam  sayilar v

polinomlar igin nasil calistiginy

hatirlanmasi. Kaynak: [2], 85-92.

Oklid bolgeleri ile ilgili bdliimiin okunmast,
Kaynak: Ders Kitabi, 318-322.

11

Konu Anlatimi: Indirgenemez ve asal elemanlar; tek tiirlil
carpanlarma ayrilabilen bdlgeler (unique factorization domains
UFD); her TIB'in bir TCA oldugunun ispati

Smif-i¢ci Uygulama (15 dk.): Her indirgenemez elemanin asal
olmayabilecegine ters rnek verilmesi

Sinif-i¢i Tartisma (10 dk.): Tek tiirlii ¢arpanlarina ayrilabilen|
bolgelerle birlikte Aritmetigin Temel Teoremi’nin genellenmesi

lizerine bir tartisma yapilmast

Ideal tammminmn ve bir eleman tarafinda
uretilen ideal kavraminin hatirlanmasi.
Kaynak: Ders Kitabi, 238-242.

Temel ideal bolgeleri ile ilgili bdliimiin
okunmast. Kaynak: Ders Kitabi, 305-307.
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Kisa Siav 3 (30-40 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: indirgenemez ve asal elemanlar; tek tiirli
carpanlarma ayrilabilen bolgeler (unique factorization domains -
UFD); her TiB'in bir TCA oldugunun ispati. Aritmetigin Temel Teoremi'nin (¢arpanlara
ayirmanin tekligi) hatirlanmasi. Kaynak:
12 Smif-ici Uygulama (15 dk.): Tersinin dogru olmadigina 6rnek [3], 15-20.
verilmesi. Tek tiirlii carpanlara ayrilabilen bolgele
(UFD) ile ilgili boliimiin okunmasi. Kaynak:
Simif-ici Tartisma (5 dk.): Her indirgenemez elemanin asal eleman Ders Kitabi, 305-314.
olmayacag lizerine bir tartisma yapilmasi
Konu Anlatimi: Asal ve maksimal idealler, tamimlari ve
aralarindaki iliski
S;E::lgéﬂeligig;fgﬁ; teS ér(rillgl;) :\/erlﬁfries?sal idealin - maksimal Boliim halkast ve ideal kavramlarinin
Y £ hatirlanmasi. Kaynak: Ders Kitabi, 257-261
13 Smif-ici Tartisma (5 dk.): Asal ve maksimal ideallerin iliskisinin Asal ve maksimal 1dealle.r ile .1lg11
tartisiimas: boliimlerin okunmasi. Kaynak: Ders Kitabu,|
268-274.
Kisa Sinav 4 (30-40 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Asal ve maksimal ideallerin bolim halkalariylal
iligkisi (R/P tamlik bolgesi, R/M cisimdir); genel tekrar
Tamlik bolgesi ve cisim tanimlarinim]
Smif-i¢ci Uygulama: (10 dk.): Verilen bir halkanin asal ve hatirlanmasi. Kaynak: Ders Kitabi, 245-252
14 maksimal ideallerinin bulunmas ile ilgili drnek verilmesi Asal ve maksimal ideallerin boli
halkalarmi  nasil etkiledigine  dai
Sinif-i¢i Tartisma (5 dk.): Boliim halkas: ile asal-maksimal ideal teoremlerin okunmasi. Kaynak: Ders Kitabu,)
karakterizasyonunun irdelenmesine dair bir tartigma yapilmasi 268-274.
Konu Anlatimi: Genel tekrar
Simif-ici Uygulama (30 dk): islenen tiim konular ile ilgili cesitli
15 6rneklerin ¢oziilmesi Islenen tiim kavramlarm hatirlanmasi ve 6nceki
haftalardaki kisimlarin okumalarinin yapilmasi
Smif-i¢i Tartisma (10 dk): Dersin genel kazanimlarmin|
degerlendirilmesi ve tartigilmasi
16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi
(Saat)

Toplam isyiikii

Ders Saati 4

56

Laboratuar

Uygulama (s6zlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi
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Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

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

Algebra 2

CODE

MAT2092

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

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 build upon the foundation of group theory introduced in
Algebra I by constructing the second fundamental pillar of modern algebra: ring theory.
The course aims to equip students with the ability to analyze abstract algebraic structures
through an in-depth study of the fundamental structural properties of rings (subrings, ideals,
homomorphisms). Special emphasis will be placed on core concepts such as integral
domains, fields, quotient rings, and the isomorphism theorems. The second half of the
course will investigate polynomial rings and the hierarchical relationship between their
factorization properties (Euclidean domains, principal ideal domains, and unique
factorization domains). Moreover, students comprehend advanced concepts like prime and
maximal ideals and grasp how these concepts determine the structure of rings.

COURSE CONTENT

Rings, subrings, ideals, units, and zero divisors; integral domains and fields.; quotient rings
and ring homomorphisms, the isomorphism theorems; polynomial rings, the division
algorithm, and the factor theorem; Euclidean domains (EDs); principal ideal domains
(PIDs); and unique factorization domains (UFDs), and the relationships between them;
irreducible and prime elements; prime and maximal ideals and their relationship with
quotient rings.

RECOMMENDED OR REQUIRED
READINGS

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

[1] Agargiin, Ahmet, G., Aygor, Nilgiin, Ersoy, Bayram A. ve Alan, Murat. Soyut Cebir.
vol. 2, YTU Vakfi Yaymlari, 2000.

[2] Dummit, David S, Foote, Richard M. Abstract algebra. vol. 3, Wiley, Hoboken,
2004.

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

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

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

1. Define fundamental algebraic concepts such as ring, subring, ideal, unit, and
zero-divisor, and analysis these structures through concrete examples (e.g., Z,

va Q7 R[ ])

Determine whether a given ring is an integral domain or a field, and explaining
the fundamental differences and relationships between these two structures with
proofs.

Construct a quotient ring via an ideal; define ring homomorphisms; and using the
Fundamental Isomorphism Theorems to demonstrate that different algebraic

. structures are essentially equivalent.
Course Learning Outcomes yeq

Apply the division algorithm in polynomial rings and using the Factor Theorem
to find the roots of a polynomial in a given ring.

Define Euclidean Domains (ED), Principal Ideal Domains (PID), and Unique
Factorization Domains (UFD); establishing the hierarchy ED < PID c UFD with
proofs; and providing examples for each class of rings.

Distinguish between irreducible and prime elements in a given integral domain
and explaining the role of these elements in UFDs.

Define the concepts of prime and maximal ideals; and proving and applying the
fundamental theorems that determine when a quotient ring is an integral domain
(R/I where I is prime) or a field (R/I where I is maximal).

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation H H

| Laboratory H H

| Field Work H H

‘ Application 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
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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: Definition of a ring and basic examples (Z, Q,
R, C, Z n, M_n(R)), commutative rings with unity
1. Recollection and activation of prior knowledge on the
Quick Practice (5 minutes): Examples of rings and concepts of group theory (group, subgroup). Source: [1],
1 non-rings 15-50.
Reading on the definition of a ring and its basic
In-Class Discussion (5 minutes): Discussion of the] examples. Source: Coursebook, 226-235.
relation between the ring and the group
Lecture: Units, zero divisors, integral domains, and
fields; proof that every field is an integral domain, and
every finite integral domain is a field Recollection and activation of prior knowledge on the
. . . . definition of a ring and its properties. Source:
2 Sltlelcgllzil;)z;clgicnes (5 minutes): Examples of fields and Coursebook, 226-235.
& Reading the section on subrings, ideals, and zero
In-Class Discussion (5 minutes): Discussion on not divisors. Source: Coursebook, 236-245.
every integral domain is a field
Lecture: Subrings and ideals Recollection and activation of prior knowledge on the
3 Quick Practice (5 minutes): An example of a subring concepts of units and zero divisors in a ring. Source: [3],
. . 170-180.
that is not an ideal.
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In-Class Discussion (5 minutes): Discussion of th
relation between subring and ideal

2. Reading the section on integral domains and fields.
Source: Coursebook, 245-252.

Lecture: Definition and construction of quotient rings
(factor rings)

Quick Practice (5 minutes): Examples of quotient rin
construction

1. Recollection and activation of prior knowledge on the
concepts of normal subgroups and quotient groups.

4 In-Class Discussion (5 minutes): Discussing of th Sourge: [IL’ 69-75' . . .
importance of the quotient ring 2. Reading the introductory section on quotient rings.
Source: Coursebook, 257-261.
Quiz 1 (30-40 minutes): A quiz at the end of the class|
on the lecture's topics
Lecture: Ring homomorphisms, the kernel, and the]
image; the Ring Isomorphism Theorems (1st, 2nd, and|
3rd) 1. Recollection and activation of prior knowledge on the
5 [Practice (20 minutes): Pairs of rings that are] ‘;grl?lslg homomorphisms and their properties. Source: [1],
isomorphic and not isomorphic 2. Reading the section on ring homomorphisms. Source:
In-Class Discussion (5 minutes): Discussion o Coursebook, 261-267.
whether two given rings can be isomorphic
Lecture: Polynomial rings (R[x]) degree, addition, an
multiplication of polynomial
P(l)’la crf:)crflia(llr(i)n nsnal::;f}slllr Sgrllili tes xamples related to 1. Recollection and activation of prior knowledge on the
POty & P Isomorphism Theorems for groups. Source: [2], 100-
6 . . . . . 110.
rllléégsl:iis a];ésicm“silggncgso fm:)lllu;zi)l.ial]?ilsczsmng th 2. Reading the section on the Ring Isomorphism
y P poly & Theorems. Source: Coursebook, 275-281.
Quiz 2 (30-40 minutes): A quiz at the end of the class|
on the lecture's topics
Lecture: The division algorithm, remainder theorem,|
and factor theorem in polynomial rings
1.  Recollection and activation of prior knowledge on the
Practice (10 minutes): An example of the division definitions of rings and subrings with their main
7 algorithm properties. Source: [3], 165-175.
2. Reading the introductory section on polynomial rings.
In-Class Discussion (5 minutes): Discussion o Source: Coursebook, 288-292.
operations on polynomial rings
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Euclidean domains (EDs), definition an
properties 1. Recollection and activation of prior knowledge on the
. . . . division algorithm for integers. Source: [3], 25-30.
9 Quick Practice (S minutes): Examples (Z, F[x]). 2. Reading the sections on the division algorithm for
In-Class Discussion (5 minutes): Discussing of th polynomials. Source: Coursebook, 293-300.
importance of Euclidean domains
Lecture: Principal ideal domains (PIDs); proof tha
every Euclidean domain is a PID 1. Recollection and activation of prior knowledge on the how
Quick Practice (5 minutes): Counterexample showin the Euc}ldean algorithm ~ works  for integers ~and
. polynomials. Source: [2], 85-92.
10 the converse is not true

In-Class Discussion (5 minutes): Discussing on no
every principal ideal domain is a Euclidean domain

2. Reading the section on Euclidean domains. Source:
Coursebook, 318-322.
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11

Lecture: Irreducible and prime elements; uniqu
factorization domains (UFDs); proof that every PID is
UFD

Practice (15 minutes): Counterexample showing thal
an irreducible element is not necessarily prime.

In-Class Discussion (10 minutes): Discussion on th
generalization of the Fundamental Theorem o
Arithmetic with unique factorization domain

Quiz 3 (30-40 minutes): A quiz at the end of the class|
on the lecture's topics

1. Recollection and activation of prior knowledge on the
definition of an ideal and a principal ideal. Source:
Coursebook, 238-242.

2. Reading the section on principal ideal domains. Source:
Coursebook, 305-307.

12

Lecture: Further properties of unique factorizatio:
domains (UFDs)

[Practice (15 minutes): Example showing that UFD
does not imply PID

In-Class Discussion (5 minutes): Discussion o
whether every irreducible element is a prime element

1. Recollection and activation of prior knowledge on the
Fundamental Theorem of Arithmetic (uniqueness of
factorization). Source: [3], 15-20.

2. Reading the section on Unique Factorization Domains
(UFDs). Source: Coursebook, 305-314.

13

Lecture: Prime and maximal ideals, their definitions]
and relationship

Quick Practice (5 minutes): Counterexample showin
that a prime ideal is not necessarily maximal

In-Class Discussion (5 minutes): Discussing of th
relation between prime and maximal ideals

Quiz 4 (30-40 minutes): A quiz at the end of the class|
on the lecture's topics

1. Recollection and activation of prior knowledge on the
concepts of a quotient ring and an ideal. Source:
Coursebook, 257-261.

2. Reading the sections on prime and maximal ideals.
Source: Coursebook, 268-274.

14

Lecture: The relationship between prime/maximal
ideals and quotient rings (R/P is an integral domain, R/M|
is a field); general review

[Practice (10 minutes): Example of finding the prime]
and maximal ideals of a given ring.

In-Class Discussion (5 minutes): Discussion on th
characterization of prime-maximal ideals by the quotien
ring

1. Recollection and activation of prior knowledge on the
definitions of an integral domain and a field. Source:
Coursebook, 245-252.

2. Reading the theorems on how prime and maximal ideals
determine the structure of quotient rings. Source:
Coursebook, 268-274.

15

Lecture: General review

[Practice (30 minutes): Solving various examples|
related to all topics covered

In-Class Discussion (10 minutes): Evaluation an
discussion of the general learning outcomes of the
course

Review of all concepts covered and completion of readings
from previous weeks.

16

Final

Review of all topics covered in the course.

ECTS WORKLOAD TABLE

Activities

Number Duration Total Workload
(Hour)

Course Hours

Laboratory
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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)

H 30

Final (Examination Duration + Examination Prep. Duration)

[ 40

Total Workload:

Total Workload / 30(h):

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

ECTS Credit:

Sayfa: 12/15



Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS:-I 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

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
diigiinme becerilerini
kullanarak standart ve
karmagik 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

I
I
I
I
I
)}
19}

skills.

Pg;-3 Matematik alanindaki
teorik ve uygulamall
bilgilerini ve matematiksel
diigiinme 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

1
1
1
1
1
1
1
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and applied knowledge of
mathematics and
mathematical thinking skills.

PS:-4 Disiplinlerarast bir

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

PQ-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigiinme
becerilerini, teorik matematik,
yazilim, finans ve ydnetim
matematigi, biyomatematik,
veri bilimi ve finansal istatistik
yontemleri gibi disiplin-i¢i ve

[ °N
[3)
[3)
[3)
[3)
I~
I~

disiplinlerarasi uzmanlik
alanlarinda
gelistirebileceklerdir. / 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.

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 i¢in
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 geligmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve - - - - - - -
bu hedeflere ulasmak icin
hayat boyu ogrenme
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
aragtirmalarint  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
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.

PS ‘-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

|98)
|98)
|98)
|98)
|98)
193]
|98]

arastirma tasarlay1ip
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 Tiirkce 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.

I
I
I
I
I
I~
I~
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