FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Cebirsel Geometriye Giris

DERSIN KODU

MAT4490

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

ingilizce, Tiirkge

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secimlik @Matematik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Murat ALAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin daha 6nce teorik olarak 6grenmis olduklari cebirsel kavramlari
kullanarak cebirsel geometriye giris yapmalarini saglamaktir. Ders boyunca dgrenciler,
cebirsel kiimeler, idealler, koordinat halkalari, projektif uzay ve Zariski topolojisi gibi temel
kavramlarla tanisacak; Hilbert’in taban teoremi, Hilbert’in Nullstellensatz teoremi ve
cebirsel kiimelerle idealler arasindaki iliskiyi 6greneceklerdir. Ayrica affine ve projektif
varyetelerin boyutu, lokal halkalar, rasyonel fonksiyonlar ve teget uzay gibi ileri kavramlar
islenecektir. Dersin diger bir amaci, 6grencilere yalnizca teknik bilgi kazandirmak degil, ayni
zamanda cebirsel yontemlerle geometrik problemlerin nasil ¢éziimlenebilecegini géstermek
ve geometri ile cebir arasindaki derin bagi vurgulamaktir. Bu sayede dgrenciler soyut
cebirsel kavramlarin geometrik yorumlarini gorecek, analitik diisiinme, problem ¢6zme ve
ispat yapma becerilerini gelistireceklerdir.

DERSIN ICERIGi

Cebirsel tanimlar; Hilbert Taban Teoremi ve Nullstellensatz; affine cebirsel kiimeler ve Zariski
topolojisi; cebirsel kiimeler ve idealler arasindaki iligki; koordinat halkalar1 ve affine/projektif
varyeteler; lokal halkalar; rasyonel fonksiyonlar ve teget uzay.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaba:
Cutkosky, Steven Dale, Introduction to Algebraic Geometry. Cambridge University Press,
2018.
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Zorunlu Kaynak:

[1] Hartshorne, Robin. Algebraic Geometry. Springer-Verlag, 1977.

Onerilen Kaynaklar:

Cox, David, Little, John, Donal O’Shea, Ideals, Varieties, and Algorithms. 4. baski,
Springer, 2015.

Harris, Joe , Algebraic Geometry: A First Course. Springer-Verlag, 1992.

Shafarevich, Igor, Basic Algebraic Geometry I: Varieties in Projective Space. 3. baski,

Springer, 2013.

Bu dersi basartyla tamamlayan 6grenciler,

Cebirsel kiimeler, idealler ve koordinat halkalar1 gibi temel cebirsel geometri
kavramlarini tanimlayabileceklerdir.

Hilbert’in Taban Teoremi ve Hilbert’in Nullstellensatz’in1 yorumlayarak bu
teoremlerin uygulamalarini 6rneklendirebileceklerdir.

Zariski topolojisinin 6zelliklerini ve cebirsel kiimeler ilizerindeki roliinii analiz
edebileceklerdir.

Affine ve projektif varyetelerin tanimlarini yaparak, bunlarin boyut kavramin
aciklayabileceklerdir.

Lokal halkalarin temel 6zelliklerini ve cebirsel variyetler tizerindeki islevlerini
analiz edebileceklerdir.

Ders Ogrenim Ciktilar:

Rasyonel fonksiyonlar1 tanimlayarak, bu fonksiyonlarin cebirsel kiimeler
tizerindeki roliinii analiz edebileceklerdir.

Teget uzay kavramini tanimlayarak, diizgiin ve tekil noktalar arasindaki farki
aciklayabileceklerdir.

Cebirsel yontemleri kullanarak geometrik problemlere ¢6ziim iiretip, ispat yapma
becerisini gelistirebileceklerdir.

Cebirsel geometri kavramlarint modern matematikteki diger disiplinlerle (6r.
kompleks geometri, diferansiyel geometri, cebirsel say1 teorisi)
iligkilendirebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalari

e  Detayh Degerlendirme Kriterleri:

14 %5
- Derse aktif katilim ve soru sorma
- Smuf i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme
‘ Laboratuvar H H
Uygulama 1 %15
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e igerik: Ogrencilerden cebirsel geometri dersinin temel kavramlarini
aciklamalarinin ve uygulamali bir soruya ¢6ziim onerisi sunmalarinin
istenmesi

e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii smav (5-
10 dakika)

e  Detayh Degerlendirme Kriterleri:

-Kavramlari agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

| Arazi Calismasi H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e Icerik: Siav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz ylize. Coktan se¢meli kisa sinav (5-10 dakika) %20
e  Detayh Degerlendirme Kriterleri:
-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme
| Odev | |
| Sunum/Jiiri H H
| Proje | |
| Seminer/Workshop H H
Ara Smavlar:
e cerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Smav (90 dakika)
%20
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e  icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri: %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
Dénem ici Calismalarin Basar1 Notuna Katkis: H %60
Final Sinavinin Basar1 Notuna Katkisi %40
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TOPLAM H %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
IKonu Anlatimi: Cebirsel tanimlar
Smmif-ici Uygulama (5 dk.): Kiigiik polinom halkalar igin|
1 Orneklerin verilmesi Cebirsel tanimlar1  igeren  boliimleri
okunmasi. Kaynak: Ders Kitabi, 1-15.
Sinif-i¢i Tartisma (5 dk.): Cebir ile geometri arasindaki ilk]
baglarin tartisilmasi
Konu Anlatimi: Hilbert Taban Teoremi, affine cebirsel kiimeler
Simif-igi Uygulama (5 dk.): Ideallerin sonlu iireteglerle ifade
edilmesi
Hilbert Taban Teoremi, affine cebirsel
2 Simif-i¢i Tartisma (5 dk.): Hilbert Taban Teoremi’nin 6neminin| kiimeler konularin1 igeren boliimleri
tartigilmasi okunmasi. Kaynak: Ders Kitab1, 16-28.
IKisa Siav 1 (15 dk.): Ders sonunda, derste islenen konulari igeren|
bir kisa sinavin yapilmasi
IKonu Anlatimi: Zariski topolojisi
Siif-i¢ci Uygulama (5 dk.): Affine diizlemde kapali kiimeler|
3 0rneklerinin verilmesi Zariski topolojisi konusunu igeren boliimii
okunmasi. Kaynak: Ders Kitabi, 29—42.
Sinif-i¢i Tartisma (5 dk.): Zariski topolojisinin klasik topolojiden|
farkinin tartigilmasi
Konu Anlatimi: Hilbert Nullstellensatz, cebirsel kiimeler ve|
idealler
Smif-i¢ci Uygulama (5 dk.): Kiicik orneklerde radikal ideal|
lhesaplanmast Hilbert Nullstellensatz, cebirsel kiimeler ve
4 . . idealler konularin1 igeren bdliimlerin
Smif-i¢i Tartisma (5 dk.): Nullstellensatz’in  geometrik] okunmasi. Kaynak: Ders Kitab1, 4358
lyorumunun tartigilmasi ' ' ’ '
Kisa Sinav 2 (15 dk.): Ders sonunda, derste islenen konulari igeren
bir kisa sinavin yapilmast
IKonu Anlatimi: Koordinat halkasi ve indirgenemez
cebirsel kiimeler, affine varyetelerin boyutu
Smif-ici Uygulama (5 dk.): Koordinat halkasinin insasinin| Kogrdlnat “halka51 ve 1nd1rgel?eme
5 apilmast cebirsel  kiimeler, konularim1  igere
v boliimlerin okunmasi. Kaynak: Ders Kitabu,|
Smif-i¢i Tartisma (5 dk.): Boyut kavraminin geometrik] >9-74.
[yorumunun tartisilmast
Konu Anlatimi: Projektif uzay
Sinif-i¢i Uygulama (5 dk.): P2 {izerindeki noktalarin taniminin|
lyapilmast
6 Smmif-ici Tartisma (5 dk.): Affine ve projektif uzay arasindaki Projektif uzay konusunu igeren bSlimiin

farkin tartisiimasi

Kisa Smav 3 (15 dk.): Ders basinda, 6grenciye verilen 6n hazirlik
gorevinde yer alan konulari igeren bir kisa sinavin yapilmasi

okunmasi. Kaynak: Ders Kitab1, 75-90.
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IKonu Anlatim: Projektif cebirsel kiimeler

Simif-ici Uygulama (5 dk.): Homojen polinomlarla tanimlanan|
kiimelerin verilmesi

Projektif cebirsel kiimeler konularini icere

7 boliimiin okunmasi. Kaynak: Ders Kitabu,|
Smif-i¢i Tartisma (5 dk.): Projektif cebirsel kiimelerin| 91-110.
avantajlarinin tartigilmasi
Smav haftasina kadar islenen konulart
8 |Ara Sinav 1 timiiniin  tekrar edilmesi
IKonu Anlatimi: Lokal halkalar
Sinif-i¢i Uygulama (5 dk.): Kiiciik bir affine varyete i¢in lokall
9 halka drneginin verilmesi Lokal halkalar konusunu iceren bolimii
okunmasi. Kaynak: Ders Kitabi, 111-130.
Sinif-i¢i Tartisma (5 dk.): Lokal halkalarin geometrik yorumunun|
tartigilmasi
IKonu Anlatimi: Problemler
Smif-i¢gi Uygulama (5 dk.): Kitaptaki secilmis problem|
cozlimlerinin yapilmast
10 Sinif-i¢i Tartisma (5 dk.): Coziim yontemlerinin kargilagtirilmasi Cesitli .problemlerm galisiimast. Kaynak:
N . Ders Kitabi, 131-145.
lizerine bir tartigma yapilmast
Kisa Smav 4 (15 dk.): Ders basinda, 6grenciye verilen 6n hazirlik]
gorevinde yer alan konulari igeren bir kisa sinavin yapilmasi
IKonu Anlatimi: Rasyonel fonksiyonlar
igéi;gulizgvuelrz:ﬁae 3(15 dk.): Affine diizlemde rasyonel fonksiyon Rasyonel Fonksiyonlar konusunu igere
11 boliimiin okunmasi. Kaynak: Ders Kitabu,|
Smif-ici Tartisma (5 dk.): Rasyonel fonksiyonlarin geometrik| 146-165.
[yorumunun tartisilmast
IKonu Anlatimi: Rasyonel fonksiyonlar (devam)
Siif-i¢gi Uygulama (5 dk.): Daha ileri rasyonel fonksiyon
orneklerinin verilmesi
Rasyonel fonksiyonlar konusunu igere
12 Sinif-i¢i Tartisma (5 dk.): Rasyonel fonksiyonlarn varyeteler| boliimiin okunmasi. Kaynak: Ders Kitabu,|
lizerindeki roliiniin tartigilmasi 166-180.
Kisa Sinav 5 (15 dk.): Ders sonunda, derste islenen konulari igeren
bir kisa sinavin yapilmast
Konu Anlatimi: Teget uzay
Smmif-ici Uygulama (5 dk.): Kiiciik ornekler igin teget uzay)
13 hesaplamalarinin yapilmasi Teget uzay konusunu igeren bdolimiin
okunmasi. Kaynak: Ders Kitabi, 181-195.
Smif-i¢i Tartisma (5 dk.): Diizgiin ve tekil noktalarin ayriminin|
tartigilmasi
Konu Anlatimi: Genel tekrar ve final hazirlig
Sinif-ici Uygulama (5 dk.): Onceki sinav sorularmin tartisilmasi
14 Smif-i¢ci Tartisma (5 dk.): Genel tekrar ve dersin biitiinligi

lizerine bir tartigma yapilmast

Kisa Smav 6 (15 dk.): Genel tekrari yapilan konulari igeren bir]

kisa sinavin yapilmasi

Tiim boliimlerin genel tekrar edilmesi
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15 Smif-ici Tartisma (5 dk.): Programlama dillerinin bilinmesinin

Oneminin tartigilmasi

Sinif-ici Uygulama (15 dk.): Programlama dillerinin tanitilmast

1. Matlab, Maple veya Python dillerini
birinde dersin konulari lizerine yapilacak bi
uygulamanin kodlarinin hazirlanmas: ve|

orneklendirilmesi.
16 Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam lsyiikii
(Saat)
Ders Saati H 14 H 3 H 42
Laboratuvar H H H
Uygulama (Sézlii Sinav) H 1 H 4 H 4
Arazi Calismasi H ‘ ‘ ‘ ‘
Simif Dis1 Ders Calismasi H 14 H 4 H 56
Derse Ozgii Staj H H H ‘
1 |
Kiiciik Sinavlar/Stiidyo Kritigi H 6 H 3 H 18
Projeler H H H
Sunum / Seminer H H H ‘
Ara Sinavlar (Sinav Siiresi + Sinav 1 10 10
Hazirhk Siiresi)
Toplam s yiikii: H 147
Toplam s yiikii / 30(s): H 4.9
AKTS Kredisi: 5
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME Mathematics

TITLE OF COURSE Introduction to Algebraic Geometry

CODE MAT4490
3

LOCAL CREDIT

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 Elective @ 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)

This course aims to help students provide with an introduction to algebraic geometry by
building upon the algebraic concepts they have previously studied. Throughout the course,
students will become familiar with fundamental concepts such as algebraic sets, ideals,
coordinate rings, projective space, and the Zariski topology. They will also learn key
theorems including Hilbert’s Basis Theorem, Hilbert’s Nullstellensatz, and the
correspondence between algebraic sets and ideals. Further topics include the dimension of
affine and projective varieties, local rings, rational functions, and tangent spaces. Another
objective of the course is not only to provide technical knowledge but also to demonstrate
COURSE OBJECTIVES how algebraic methods can be used to solve geometric problems, thereby emphasizing the
deep connection between geometry and algebra. In this way, students will develop an
understanding of the geometric interpretation of abstract algebraic concepts, while
enhancing their analytical thinking, problem-solving, and proof-writing skills. In addition,
the course aims to prepare students for advanced studies by introducing concepts that play
a key role in modern mathematics, including complex analytic geometry, algebraic number
theory, and differential geometry.

Algebraic definitions; Hilbert’s Basis Theorem and Nullstellensatz; affine algebraic sets
and the Zariski topology; the correspondence between algebraic sets and ideals;
COURSE CONTENT coordinate rings and affine/projective varieties, local rings, rational functions, and tangent
spaces.
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Coursebook:
Cutkosky, Steven Dale. Introduction to Algebraic Geometry. Cambridge University
Press, 2018.
Recommended Readings:
Hartshorne, Robin. Algebraic Geometry. Springer-Verlag, 1977.
ﬁgggﬁ’?gﬁNDED OR REQUIRED Harris, Joe. Algebraic Geometry: A First Course. Springer-Verlag, 1992.

Cox, David, Little, John, Donal O’Shea. Ideals, Varieties, and Algorithms. 4th ed.,
Springer, 2015.
Shafarevich, Igor , Basic Algebraic Geometry I: Varieties in Projective Space. 3rd ed.,

Springer, 2013.

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

1. Define the fundamental concepts of algebraic geometry such as algebraic sets,
ideals, and coordinate rings.

[Nlustrate the applications of Hilbert’s Basis Theorem and Hilbert’s
Nullstellensatz after interpreting them.

Analyze the properties of the Zariski topology and its role on algebraic sets.

Explain the notion of their dimension after describing affine and projective
varieties.

Course Learning Outcomes . Analyze the fundamental properties of local rings and their functions on
algebraic varieties.

Analyse the role of rational functions on algebraic sets after defining them.

Characterize the tangent space and the distinction between smooth and singular
points.

Apply algebraic methods for solving geometric problems and developing skills
in mathematical proof.

Relate the concepts of algebraic geometry to other areas of modern
mathematics, such as complex geometry, differential geometry, and algebraic
number theory.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o Detailed Assessment Criteria:

14 %S5
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
Laboratory H H
Application (Oral Examination):
e  Content: Students will be asked to explain fundamental concepts of 1 %15

algebraic geometry and to propose a solution to a practical problem.
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e  Format: Individual oral examination with each student (5-10
minutes).

o  Detailed Assessment Criteria:

-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

| Field Work

| |

| Special Course Internship (Work Placement)

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

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)

6 %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 H H ‘
Midterms:
e  Content: Comprehensive questions covering all topics addressed up to
the exam week
e  Format: Face-to-face written exam. (90 minutes).
e Detailed Assessment Criteria: 1 %20
- Demonstration of understanding of the fundamental concepts of the
course
- Ability to solve problems related to theoretical topics
- Ability to carry out theoretical reasoning processes
Final:
e  Content: Comprehensive questions covering the entire content of the
course
e  Format: Face-to-face written exam. (90 minutes).
1 %40
e  Detailed Assessment Criteria:
-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course
‘ Percentage of In-Term Studies H %60 ‘
| Percentage of Final Examination H %40 ‘
| TOTAL H %100 ‘
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WEEKS

COURSE OUTLINE

Related Preparation

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

Lecture: Algebraic definitions

1 Quick Practice (5 minutes.): Examples with small 1. Reading the sections on Algebraic definitions. Source:
polynomial rings| Coursebook, 1-15
In-Class Discussion (5 minutes.): Discussion on the
first connections between algebra and geometry
Lecture: Hilbert’s Basis Theorem, affine algebraic sets
Quick Practice(5 minutes.): Expressing ideals with|
finite generators
2 In-Class Discussion (5 minutes.): Discussion on the| I fle1?)1;;%;};:;62;?:;2gnc}(l)ﬁ?se;?jﬁls{gggem and affine
importance of Hilbert’s Basis Theorem & ) ) ’
Quiz 1 (15 min.): At the end of the lecture, a short quiz
covering the topics taught in class
Lecture: Zarisky topology
Quick Practice (5 minutes.): Examples of closed sets inl
3 the affine plane 1. Reading the section on Zarisky topology.
In-Class Discussion (5 minutes.): Discussion on| Source: Coursebook, 29-42.
differences between Zariski topology and classical
topology
Lecture: Hilbert’s Nullstellensatz, algebraic sets and|
ideals
Quick Practice(5 minutes.): Computing radical ideals
in small examples
4 1. Reading the sections on Hilbert’s Nullstellensatz,
In-Class Discussion (5 minutes.): Discussion on the algebraic sets, and 1deals. Source: Coursebook, 43—58.
geometric interpretation of Nullstellensatz
Quiz 2 (15 minutes.): At the end of the lecture, a short
quiz covering the topics taught in class
Lecture: Coordinate ring and irreducible algebraic sets,)
dimension of affine varieties
5 rQirllu:k Practice(S minutes.): Constructing coordinatq 1. Reading the sections on coordinate ring and irreducible
& algebraic sets. Source: Coursebook, 59-74.
In-Class Discussion (5 minutes.): Discussion on the
geometric interpretation of dimension
Lecture: Projective space
Quick Practice (5 minutes.): Definition of points in P2
6 In-Class Discussion (5 minutes.): Discussion on 1. Reading the section on projective space. Source:
differences between affine and projective space Coursebook, 75-90.
Quiz 3 (15 minutes.): A short quiz at the beginning off
the class based on the assigned preparation
7 Lecture: Projective algebraic sets 1. Reading the sections on projective algebraic sets,

Source: Coursebook, 91-110.
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Quick Practice (5 minutes.): Sets defined Dby
homogeneous polynomials

In-Class Discussion (5 minutes.): Discussion on|
advantages of projective algebraic sets|

Midterm 1

Review of all topics covered up to the exam week

ILecture: Local rings

Quick Practice (5 minutes.): Example of a local ring for
a small affine variety

In-Class Discussion (5 minutes.): Discussion on the
geometric interpretation of local rings

1.

Reading the section on local rings. Source: Coursebook,
111-130.

10

ILecture: Problems

Quick Practice (5 minutes.): Selected problem solving
from the textbook

In-Class Discussion (5 minutes): Discussion on|
comparing different solution methods

Quiz 4 (15 minutes.): A short quiz at the beginning of]
the class based on the assigned preparation

Working on various problems. Source: Coursebook,
131-145.

11

ILecture: Rational functions

Quick Practice (5 minutes.): Examples of rationall
functions in the affine plane

In-Class Discussion (5 minutes.): Discussion on the
geometric interpretation of rational functions

1.

Reading the section on rational functions. Source:
Coursebook, 146-165.

12

Lecture: Rational functions (continued)

Quick Practice (5 minutes.): More advanced examples
of rational functions

In-Class Discussion (5 minutes.): Discussion on the
role of rational functions on varieties

Quiz 5 (15 minutes.): At the end of the lecture, a short]
quiz covering the topics taught in class

1.

Reading the section on rational functions,

Source: Coursebook, 166—180.

13

Lecture: Tangent space

Quick Practice (5 minutes.): Computing tangent spaces
for small example

s
In-Class Discussion (5 minutes.): Discussion on|
smooth and singular points

1.

Reading  the  section on
Source: Coursebook, 181-195.

tangent Space.

14

ILecture: General review and final preparation

Quick Practice (5 minutes.): Discussion of previous
exam questions

In-Class Discussion (5 minutes.): Review of the entire
course and its coherence

Quiz 6 (15 minutes.): Short quiz covering topics studied|

1.

General review of all chapters.
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Practice (15 minutes): Introducing programming

languages 1. Preparation and demonstration of code implementing
15 course topics using one of the programming languages|
In-Class Discussion (5 minutes): Discussion on the MATLAB, Maple, or Python.
importance of knowing programming languages
16 Final ﬂ Review of all topics covered.
ECTS WORKLOAD TABLE
Activities Number Duration Total Workload
(Hour)
Course Hours H 14 H 3 H 42
Laboratory H H H
Application ‘ ‘ 1 ‘ ‘ 4 ‘ ‘ 4
Field Work H H H
Study Hours Out of Class H 14 H 4 H 56

Special Course Internship (Work Placement) H H H

Homework Assignments H H H

Quizzes/Studio Critics H 6 H 3 H 18

Project H H H

Presentations / Seminar H H H

Mid-Terms (Examination Duration + Examination Prep. Duration) H 1 H 10 H 10
Final (Examination Duration + Examination Prep. Duration) H 1 H 17 H 17
Total Workload: H 147
Total Workload / 30(h): H 4.9

ECTS Credit: 5
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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 iliski
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
applications.

[N
[N
[N
10)]
[0)]
10)]
10)]
[0)]
I~

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
skills.

PS;-3 Matematik alanindaki

teorik ve uygulamal
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))
1w
[°N
[°N
[°N
I~
I~
[°N
[[93)

I
I
I
I
I
1))
1))
[°N
[L93)
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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.

[ °N
[3)
[3)
[3)
[3)
I~
1)
[3)
193]

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

disiplinlerarasi uzmanlik
alanlarinda
gelistirebileceklerdir. / 5 4 4 4 4 5 5 5 4

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.

I
I
I
I
I
I~
I
19)]
I~

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
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.

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

PS ‘-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

arastirma 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 Tiirkce ve
Ingilizcede sozli 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~
[°N
I~
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