FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Degismeli Cebir

DERSIN KODU

MAT3330

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Programi

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, 6grencilere degismeli halka teorisinin temel kavramlarini ve cebirsel
geometriye uzanan giiclii baglantilarin1 tanitmaktir. Ders, ideal teorisini (asal, maksimal,
asalimsi) derinlemesine inceleyerek, ideallerin daha temel bilesenlere ayrigtirilmasini
saglayan asalimsi ayrisim (primary decomposition) teorisini ele alacaktir. Halkalarm cebirsel
ozelliklerini yerel diizeyde incelemeye olanak taniyan kesir halkalar1 (yerellestirme) teknigi
ve ideallerin zincir davranigini karakterize eden Noetherian ve Artinian kosullar1 dersin ana
konularindandir. Dersin son boliimii, 6grencilere bir halkanin asal idealler kiimesi iizerine
geometrik bir yap1 olan Zariski topolojisini ve varyeteleri tanitarak cebirsel geometriye ilk
adimi atmalarini saglamayr hedefler. Ogrenci sunumlari ile ileri diizey konularin
kesfedilmesi tesvik edilecektir.

DERSIN iCERiGi

Degismeli halkalar, althalkalar ve idealler; polinom halkalart; tek tiirlii carpanlara ayrilabilen
bolgeler (t¢a) ve temel ideal bolgeler (tib); asal ve maksimal idealler, asalimsi (primary)
idealler ve Noetherian halkalarda asalimsi ayrisi;. kesir halkalart (yerellestirme); cebirsel
kiimeler (varyeteler) ve zariski topolojisi; Noetherian ve Artinian halkalar ve modiiller.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabn:

Sharp, Rodney Y. Steps in commutative algebra. No. 51. Cambridge university press, 2000.
Zorunlu Kaynaklar:

[1] Balkanay, Erol, Agargiin, A. Goksel, Aygor, Nilgiin. Soyut Cebir. Cilt 1, YTU Vakfi
Yayinlari, 2000.

[2] Fraleigh, John B. 4 First Course in Abstract Algebra. Addison-Wesley, 1999.

[3] Malik, Davender S., Mordeson, John N. ve Sen, M. K. Fundamentals of Abstract
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Algebra. McGraw Hill, 1997.
[4] Yesilot, Giirsel. Soyut Cebir Coziimlii Problemleri. Nobel Yayinevi, 2012.

Onerilen Kaynaklar:

[1] Atiyah, Michael F., Macdonald, lan G. Introduction to commutative algebra. CRC Press,
2018.
[2] Callialp, Fethi, Tekir, Unsal. Degismeli Halkalar ve Modiiller. Birsen Yaymevi, 2009.

Bu dersi basartyla tamamlayan 6grenciler,

1. Temel halka ve ideal kavramlarini (asal, maksimal) tanimlayarak, bu ideal tiirleri
arasindaki iliskiyi agiklayip, temel halkalarda bu idealleri belirleyebileceklerdir.

Asalimsi (primary) ideal kavramimi tanimlayarak, Noetherian bir halkada bir
idealin asalimsi1 ayrisimini (primary decomposition) gergeklestirebileceklerdir.

Bir halkanin kesir halkasii (yerellestirme) insa ederek, bu teknigin cebirsel
ozellikleri "yerel" olarak incelemedeki roliinii agiklayabileceklerdir.

Bir halkanin asal idealler kiimesi iizerinde Zariski topolojisini tanimlayarak, cebir
Ders Ogrenim Ciktilar: ile  geometri arasindaki temel baglantty1  (varyeteler  araciligiyla)
aciklayabileceklerdir.

Noetherian ve Artinian halka tanimlarin1 yaparak, bu zincir kosullarmin halkalarin
yapisal Ozelliklerini (6rnegin ideallerin sonlu {iretilmesi) nasil kisitladigini
aciklayabileceklerdir.

Modiil kavramini tanimlayarak, halkalar {izerindeki vektdr uzaylarinin bir
genellemesi olarak roliinii agiklayabileceklerdir.

Degismeli cebirin ileri diizey bir konusunu (6rnegin Hilbert'in Sifiryerler Teoremi,
Krull boyutu, Dedekind bolgeleri) arastirip sunabileceklerdir.

DEGERLENDIRME SiSTEMi

| Etkinlikler Say1 Katki Pay1

‘ Devam/Katilim H H

| Laboratuvar H H

‘ Uygulama H H

| Arazi Calismasi H H

‘ Derse Ozgii Staj H H

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

e  Format: Yiiz yiize. Klasik kisa sinav (30 dakika) 2 %10

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme.

Odev:

e icerik: Derste islenen temel kavramlarimn elestirel bicimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinler arasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi 1 %10

e  Format: Yazli raporlar
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Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki 6rneklerini bulabilme

- Uygulamali diisiinebilme, yorumlama ve gerekcelendirme
stireglerinin ytirtitiilebilmesi

Sunum/Jiiri:

Icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi

Format: Bireysel veya grup sunumlari

Detayh Degerlendirme Kriterleri:

- Ogrenilen konularin dogru bir sekilde agiklanabilmesi
- Sunum tekniklerinin dogru kullanilmasi

1 %10

| Proje

| Seminer/Workshop

Ara Siavlar:

icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

Format: Yiiz ylize. Smav (90-100 dakika)
Detayh Degerlendirme Kriterleri:
- Dersin temel kavramlarinin anlasildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Algoritma uygulama becerisinin gosterilmesi

1 %30

Icerik: Dersin tiim icerigini kapsayan kapsaml1 sorular
Format: Yiiz yiize. Smav (90-100 dakika)

Detayh Degerlendirme Kriterleri:

- Derste iglenen tim konularin derinlemesine kavranmis oldugun
gosterilmesi
- Modelleme ve algoritma uygulama becerisinin gosterilmesi

1 %40

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 Hazirhik

Konu Anlatimi: Temel kavramlar (degismeli halka, althalka,
ideal)

Smmif-ici Uygulama (15 dk): Z[x] icinde ideal Orneklerinin
verilmesi

Smif-i¢i Tartisma (10 dk): Degismeli halka kavraminin|
imatematik ve diger disiplinlerdeki yerinin tartigilmasi

Cebir II den halka ve ideal kavramlarinin
hatirlanmasi. Kaynak: [3], 269-281.

Temel tanimlarin okunmasi. Kaynak: Ders
Kitabi, 1-17.

Konu Anlatimi: Polinom halkalari, tek tiirli ¢arpanlara)

ayrilabilen bélgeler (TCA) ve temel ideal bdlgeler (TIB)

1.

TCA, TiB ve Oklid bélgesi hiyerarsisinin
hatirlanmasi. Kaynak: [3], 335-388.
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Simif-ici Uygulama (15 dk): TCA olmayan bir tamlik bolgesi|
6rneginin verilmesi

Sinif-i¢i Tartisma (10 dk): Bir degismeli halkanin herhangi bir|
alt kiimesi daima halka kriterlerini saglar m1 tartisiimasi

Polinom halkalar1 ve TCA'lar ile ilgili
orneklerin okunmasi ve incelenmesi.
Kaynak: Ders Kitabi, 18-36.

Konu Anlatimi: Asal Idealler.

Sinif-i¢i Uygulama (15 dk): Z x Z halkasinin asal ideallerini
bulunmast.

Boliim halkasinin ne zaman tamlik bolgesi
oldugunun hatirlanmasi. Kaynak: [2], 254

3 256.
.. . . o e Asal idealler boliimiiniin  okunmasi,
Sinif-i¢i Tartisma (10 dk): Asal ideal ve nilradikal iliskisinin Kaynak: Ders Kitab1, 37-60.
tartigilmasi
IKonu Anlatimi: Maksimal idealler.
- . . Bolim halkasmmin  ne zaman cisi
.Smlf_lq.l 'Uygulam.a (1.5 d!()' C[x] halkasmm  maksimal oldugunun hatirlanmasi. Kaynak: [2], 254
4 ideallerinin karakterize edilmesi. 256
- . . e Maksimal idealler bolimiiniin okunmasi|
Siif-i¢i Tartisma (10 dk): Maksimal ve asal ideal iliskisinin Kaynak: Ders Kitabt, 37-60.
tartigilmast
IKonu Anlatimi: Asalimsi (primary) idealler ve asalimsi ayrisim
Sinif-i¢i Uygulama (10 dk): Z iginde (12) idealinin asalimsi
ayrisiminin verilmesi. Asal ideal tamimi ve nilpotant elema
kavraminin hatirlanmasi. Kaynak: [1], 50-
5 Sinif-i¢i Tartisma (10 dk): Asalimsi olup asal ideal olmayan bir| 52.
ideal drneginin tartigilmast Asalims1 ayrisim  bolimiiniin - okunmast,
Kaynak: Ders Kitabi, 61-79.
IKisa Smav 1 (30-40 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi
IKonu Anlatimi: Kesir Halkalar1 (yerellestirme).
S:;Irl:;figlirilljmygsilama (10 dlk): Z'nin (p) asal idealine gore Kesirler cismi ingasinin  hatirlanmasi.
p yereties : Kaynak: [2], 263-267.
Sinif-i¢i Tartisma (10 dk): Kesir halkasindan hareket ile kesir| Yerellestirme . boliiminin okunmast.
oy - . . Kaynak: Ders Kitabi, 80-100.
imodiilleri nasil tanimlanabilir sorusu {izerine bir tartismal
lyapilmast
Konu Anlatimi: Varyeteler ve Zariski topolojisi.
Sinif-i¢i Uygulama (10 dk): Bazi halkalar {izerindeki Zariski Topolojik uzay tanimmin ve temel
topolojisinin incelenmesi kavramlarin hatirlanmasi. Kaynak: Genell
7 topoloji notlari.
Smif-i¢i Tartisma (10 dk): Bir cisimden katsayili polinomlar| Varyeteler ile ilgili bolimlerin okunmast.
halkasinin asal ideallerinin arastirilarak, bu idealler ile ilgili bir Kaynak: [1], 12.
tartisma yapilmasi
Sinav haftasina kadar islenen konularmn
8 |Ara Simav timiinlin  tekrar edilmesi
Konu Anlatimi: Varyeteler ve Zariski Topolojisi (devam)
Simif-ici Uygulama (10 dk): Spec(Z) ve Spec(C[x])'in topolojik Spec(R) tanimmin hatirlanmasi. Kaynak
9 lyapisinin incelenmesi [1], 10-15.
Krull boyutu bolimiiniin  okunmas.
Siif-i¢i Tartisjma (10 dk): Bazi halkalarin spektrumlarinin Kaynak: Ders Kitabi, 220-241.
tartigilmasi
IKonu Anlatimi: Degismeli Noetherian ve Artinian halkalar.
Ideallerin  sonlu iiretilmesi kavrammni
Smif-ici Uygulama (10 dk): Noetherian olup Artinian olmayan| hatirlanmasi. Kaynak: [1], 74-76.
10 halka 6rneginin verilmesi Noetherian ve Artinian halkala;

Smif-i¢i Tartisma (10 dk): Bir Noetherian halkanin bo6lim

halkas1 Noetherian olur mu, arastirtlmasi ve Noetherian halkanin

bolimlerinin okunmasi. Kaynak: Ders|
Kitabi, 123-145.
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herhangi bir ideali ile bir takim asal ideallerinin ¢arpimi arasinda
bir iliski var midir, tartigilmasi

Konu Anlatimi: Modiillere giris
Simif-ici Uygulama (10 dk): Z-modiil (abelyen grup) ornekleri
lizerinde ¢aligma yapilmasi

11 . . e 1. Modiillere giris boliimiiniin  okunmasi|
Sinav-i¢i Tartisma (10 dk): Halka-modiil iliskisinin tartigilmasi Kaynak: Ders Kitabt, 101-122.

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

Konu Anlatimi: Modiillerin baz 6zellikleri.

Sinif-i¢i Uygulama (5 dk.): Gauss tamsayilar halkasi Artinian
imuidir, arastirilmast

12 1. Modiillere giris boliimiiniin okunmasi,
Sinif-i¢i Tartisma (10 dk): Modiillerin Noetherian 6zelliklerinin| Kaynak: Ders Kitab1, 101-122.
tartigilmasi
IKonu Anlatimi: Ogrenci sunumlari
13 Simif-ici Tartisma (15 dk.): Sunumda anlatilan konularin bir I Asal ideal, maksimal 1def1 I taniming
. . . hatirlanmasi. Kaynak: Ders Kitabi, 38-43.
tartisma ortami iginde irdelenmesi
IKonu Anlatimi: Ogrenci sunumlari
14 Simif-ici Tartisma (15 dk.): Sunumda anlatilan konularin bir 1. Carpimsal kapali alt kumg kavramin
. . . hatirlanmasi. Kaynak: Ders Kitabi, 50.
tartisma ortami iginde irdelenmesi
IKonu Anlatimi: Genel tekrar
ésill‘ggl‘;;g:itlljyt;g;é?nr?f;i(so dk): Islenen tiim konular ile ilgili cesitli 1. Islenen tim kavramlarm hatirlanmasi ve
15 ¢ onceki haftalardaki kisimlarin okumalarini
Smif-i¢i Tartisma (10 dk): Dersin genel kazanimlarinin yaptlmast.
degerlendirilmesi ve tartisilmasi
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 (Simnav Siiresi + Sinav
Hazirhk Siiresi)

Final (Smmav Siiresi + Sinav
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Hazirhk 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

Commutative Algebra

CODE

MAT3330

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

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 introduce the fundamental concepts of commutative
ring theory and its powerful connections to algebraic geometry. Building on the theory of
ideals, the course begins with an in-depth study of prime, maximal, and primary ideals,
leading to the theory of primary decomposition, which allows for the breakdown of ideals
into more fundamental components in Noetherian rings. Key topics include the technique
of localization (ring of fractions), which enables the study of algebraic properties at a
local level, and the Noetherian and Artinian conditions, which characterize the chain
behavior of ideals. The final part of the course aims to provide students with their first
step into algebraic geometry by introducing varieties and the Zariski topology, a
geometric structure on the set of prime ideals of a ring. Exploration of advanced topics
will be encouraged through student presentations.

COURSE CONTENT

Commutative rings, subrings, and ideals; polynomial rings, unique factorization domains
(UFDs), and principal ideal domains (PIDs); prime and maximal ideals; primary ideals
and primary decomposition in Noetherian rings; ring of fractions (localization); algebraic
sets (varieties) and the Zariski topology. Noetherian and Artinian rings and modules.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Sharp, Rodney Y. Steps in commutative algebra. No. 51. Cambridge university press,
2000.

Required Readings:

[1] Balkanay, Erol, Agargiin, A. Goksel, Aygdr, Nilgiin. Soyut Cebir. cilt 1, YTU Vakfi
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Yayinlari, 2000.

[2] Fraleigh, John B. 4 First Course in Abstract Algebra. Addison-Wesley, 1999.

[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 Publisher, 2012.
Recommended Readings:

[1] Atiyah, Michael F., Macdonald, lan G. Introduction to commutative algebra. CRC
Press, 2018.

[2] Callialp, Fethi, Tekir, Unsal. Degismeli Halkalar ve Modiiller. Birsen Publisher,
2009.

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

1. Define fundamental concepts of ring theory, including prime and maximal
ideals, explain the relationship between them, and identify these ideals in basic
rings.

Define the concept of a primary ideal and perform the primary decomposition
of an ideal in a Noetherian ring.

Construct the ring of fractions (localization) of a ring and explaining its role in
studying algebraic properties locally.

Course Learning Outcomes . Define the Zariski topology on the set of prime ideals of a ring (the spectrum)
and explaining the fundamental connection between algebra and geometry (via
varieties).

Define Noetherian and Artinian rings and explaining how these chain
conditions constrain the structural properties of rings (e.g., the finite generation
of ideals).

Define the concept of a module and explaining its role as a generalization of
vector spaces over rings.

Research to present an advanced topic in commutative algebra, such as
Hilbert's Nullstellensatz, Krull Dimension, or Dedekind Domains.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation 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, open ended questions (30-40 minutes) 2 %10

o  Detailed Assessment Criteria:

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

Homework Assignments:
e  Content: Weekly assignments requiring critical analysis of 1 %10
fundamental concepts covered in class and identification of examples
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of these concepts within both intra-disciplinary and interdisciplinary

contexts
Format: Written reports and group presentations

Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving

process
-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

Format: Indivudual or group presentations

Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

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.

-Demonstration of the ability to apply algorithms.

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.
- Demonstration of the ability to apply modelling and algorithms.

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H

WEEKS COURSE OUTLINE

Related Preparation

Lecture: Fundamental concepts (commutative ring,|
subring, ideal)

Practice (10 minutes): Examples of ideals in Z[x]

Recollection and activation of prior knowledge on the
concepts of rings and ideals from algebra II. Source:

[3], 269-281.
Reading of the basic definitions. Source: Coursebook,
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In-Class Discussion (10 minutes): Discussion on th
place of the concept of commutative rings in
mathematics and other disciplines

Lecture: Polynomial rings, unique factorizatio
[Domains (UFDs), and principal 1deal domains (PIDs)

Practice (10 minutes): An example of an integra
[domain that is not a UFD

In-Class Discussion (10 minutes): Discussing o
whether any subset of a commutative ring always
satisfies the ring criterion

Recollection and activation of prior knowledge on the
hierarchy of UFDs, PIDs, and Euclidean domains.
Source: [3], 335-388.

Recollection and activation of prior knowledge on the
examples related to polynomial rings and UFDs.
Source: Coursebook, 18-36.

Lecture: Prime ideals

Practice (10 minutes): Finding the prime ideals of the
ring Zx Z

In-Class Discussion (10 minutes): Discussion on th
relationship of prime ideal and nilradical

Recollection and activation of prior knowledge on the
when a quotient ring is an integral domain. Source:
[2], 254-256.

Reading the chapter on prime ideals. Source:
Coursebook, 37-60.

Lecture: Maximal ideals

[Practice (10 minutes): Characterizing the maximall
ideals of C[x]

In-Class Discussion (10 minutes): Discussion on th
relationship between maximal and prime ideal

Recollection and activation of prior knowledge on the
when a quotient ring is a field. Source: [2], 254-256.
Reading the chapter on maximal ideals. Source:
Coursebook, 37-60.

Lecture: Primary 1deals and primary decomposition

[Practice (10 minutes): The primary decomposition o
the ideal (12) in Z

5 In-Class Discussion (10 minutes): Discussion on ai
example of an ideal that is prime but not a prime ideal

Quiz 1 (30-40 minutes): A quiz at the end of the
class on the lecture's topics

Recollection and activation of prior knowledge on the
definition of a prime ideal and nilpotent elements.
Source: [1], 50-52.

Reading the chapter on primary decomposition.
Source: Coursebook, 61-79.

Lecture: Ring of fractions (localization)

Practice (10 minutes): Localization of Z at the prim
ideal (p)

In-Class Discussion (10 minutes): Discussion on th
question of how fraction modules can be defined byj
starting from the fraction ring

Recollection and activation of prior knowledge on the
construction of the field of fractions. Source: [2], 263-
267.

Reading the chapter on localization. Source:
Coursebook, 80-100.

Lecture: Varieties and the Zariski topology

[Practice (10 minutes): Investigating the Zariski
topology on some rings

In-Class Discussion (10 minutes): Discussion o
investigating the prime ideals of the ring o
polynomials with coefficients from a field

Recollection and activation of prior knowledge on the
definition of a topological space and basic concepts.
Source: General topology notes.

Reading the sections related to varieties. Source: [1],
12.

8 Midterm

eview of all topics covered up to the exam week.

Lecture: Varieties and the Zariski topolog
(continued)

Practice (10 minutes): The topological structure o
9 Spec(Z) and Spec(C[x])

In-Class Discussion (10 minutes): Discussion on th
spectrum of some rings

Recollection and activation of prior knowledge on the
definition of Spec(R). Source: [1], 12.

2. Reading the chapter on Krull dimension. Source:

Coursebook, 220-241.
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Lecture: Commutative Noetherian and Artinian rings

[Practice (10 minutes): An example of a ring that is|
INoetherian but not Artinian

Recollection and activation of prior knowledge on the
concept of finitely generated ideals. Source: [1], 2-11.

10 In-Class Discussion (10 minutes): Discussion o Reading the chapters on Noetherian and Artinian rings.
whether there is a relation between any ideal of the Source: Coursebook, 123-145.
INoetherian ring and the product of some prime ideals
and investigating whether the quotient ring of
INoetherian ring is Noetherian
Lecture: Introduction to modules
Practice (10 minutes): Working with examples of Z-
modules (Abelian groups)
11 In-Class Discussion (10 minutes): Discussion of ring Reading the introductory chapter on modules. Source:
. Coursebook, 101-122.
module connection
Quiz 2 (30-40 minutes): A quiz at the end of the
class on the lecture's topics
Lecture: Basic properties of modules
[Practice (10 minutes): Investigating whether the ring
of Gaussian integers is Artinian Reading the introductory chapter on modules. Source:
12
Coursebook, 101-122.
In-Class Discussion (10 minutes): Discussion o
INoetherian properties of modules
Lecture: Student Presentations
13 In-class Discussion (15 min): Analyzing the topics Review of the definitions of prime and maximal ideals.
. . . Source: Coursebook, 37-60.
presented through an in-class discussion
[Lecture: Student Presentations
14 In-class Discussion (15 min): Analyzing the topics| Review of the concept of a multiplicatively closed
. . . subset. Source: Coursebook, 50.
presented through an in-class discussion
Lecture: General review
[Practice (30 minutes): Solving various examples|
related to all topics covered
15 Review of all concepts covered and completion of
In-Class Discussion (10 minutes): Evaluation an readings from previous weeks.
discussion of the general learning outcomes of the
course
16 Final Review of all topics covered in the course.

ECTS WORKLOAD TABLE

Activities

Total Workload

Course Hours

3 42

Number Duration
(Hour)
I

Laboratory H H

Application H H

Field Work H H

Study Hours Out of Class H 14 H 3
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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):

ECTS Credit:
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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
iligki kurabilecek ve
teoremlerin  uygulamalarini
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

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

applications.

PS :-2 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diigiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢odzebilecek ve
matematiksel bir Snermenin
gecerliligini  farklt  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.

PQ-3 Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
disiinme 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.

PS;-4 Disiplinler aras1 bir i §

[)
[3)
[3)
I~

4
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yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

PS:-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve yoOnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinler arasi
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.

PQ-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 igin
hayat boyu 0grenme
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.

1
1
1
1
1
1
1

PC-8 Bilimsel

I
I
I
I
I
I~
I~
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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
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 1-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

1
1
1
1
1
1
1

arastirma tasarlayip
yiiriitebileceklerdir. / Access § § § § § § §
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
¢Oziimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede soézlii 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.

[°N
[°N
[°N
[°N
[°N
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