FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI
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DERSIN ADI

Topolojiye Giris

DERSIN KODU

MAT3171

YEREL KREDISi

4

AKTS KREDISi
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HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI
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ONKOSULLAR
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YARIYIL
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DERSIN DiLi

Tiirkce, ingilizce

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

Eyiip KIZIL

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin teorik matematik kiiltiiriinii gelistirmelerini, analiz ve
diferansiyel geometri gibi derslerde karsilagilan temel kavramlarin daha genel bir gergevede
anlasilmasini saglamaktir. Bu kapsamda, topolojik uzaylar, taban ve alt uzay yapilari, kapal
kiimeler ve limit noktalar1 gibi temel kavramlardan baglanarak; Hausdorff uzayi, siirekli
fonksiyonlar, homeomorfizma ve ¢arpim topolojisi gibi yapilar incelenmektedir. Ayrica
baglantililik, bilesenler, yol baglantililik, yol bilesenleri, kompaktlik gibi dzellikler ele
alinarak, bu kavramlarin analizin temel taglariyla iliskisi ortaya konulmaktadir. Diizenli ve
normal uzaylar gibi ayirma aksiyomlarinin da tartisildigi dersin genel hedefi, 6grencilerin
soyut diisiinme becerisini artirarak matematigin farkli alanlarinda karsilasilan yapilar
topolojik bakis agisiyla kavramalarint miimkiin kilmaktir.

DERSIN iCERiGi

Topolojik uzaylar; taban; alt uzay; kapali kiimeler; limit noktalari; Haussdorf uzayi; siirekli
fonksiyonlar; homeomorfizma; c¢arpim topolojisi; baglantili uzaylar; bilesenler; yol
baglantililik; yol bilesenler; kompaktlik; diizenli ve normal uzaylar.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitabi:

Munkres, James. Topology. 2. baski, Prentice-Hall, New Jersey, 2000.

Zorunlu Kaynaklar:

[1] Croom, Fred H. Principles of Topology. Dover Publications, 2016.

[2] Willard, Stephen. General Topology. Addison Wesley Longman Publishing, 1971.
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kavramlar1 tanimlayarak bu kavramlarin 6zelliklerini siniflandirabileceklerdir.

Hausdorff uzay: ve ayrilma aksiyomlarmni taniyip, bunlarin farkli topolojik
yapilardaki roliinii agiklayabileceklerdir.

Siirekli fonksiyonlar ve homeomorfizma kavramlarini kullanarak topolojik
uzaylarin esdegerligini inceleyebileceklerdir.

Carpim topolojisi insa ederek farkli topolojik uzaylarin birlesiminden dogan
yapilari analiz edebileceklerdir.

Baglantili uzay, bilesenler, yol-baglantililik ve yol bilesenlerini ayirt ederek
bu kavramlarin drneklerdeki uygulamalarin tartisabileceklerdir.

Kompaktlik kavramini ve bunun analizdeki temel roliinii agiklayarak c¢esitli
uzaylarda kompaktlik 6rneklerini inceleyebileceklerdir.

Regiiler(diizenli) ve normal uzay kavramlarini tantyip, bu uzaylarda ayrilma
ve kapali kiime 6zelliklerini degerlendirebileceklerdir.

Topolojideki soyut kavramlarin matematigin diger alanlari (analiz, cebir,
geometri) ile olan iligkilerini kurabileceklerdir.

Soyut diislinme becerilerini gelistirerek topolojik kavramlar1 problem
¢Oziimiine uygulayabileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1

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

e Detayh Degerlendirme Kriterleri:

14 %5
- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve alistirma ¢dzme siireglerine katki
saglayabilme
‘ Laboratuvar H H
| Uygulama H H
‘ Arazi Calismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast
e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (10-15 dakika) 4 %35
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

[Odev | |

‘ Sunum/Jiiri H H

| Proie | |

‘ Seminer/Workshop H H

Ara Simavlar:
e icerik: Sinav haftasma kadar islenen konularm timiinii kapsayan 1 %20
kapsamli sorular
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e  Format: Yiiz yiize. Sinav (75 dakika)
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi

Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri seviye teorilerin anlasilmasi becerilerinin kullamlabilmesi
Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
Final Simnavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR

On Hazirhk

IKonu Anlatimi: Topolojik uzaylar

Sinif-ici Uygulama (5 dk.): Topolojik uzay tanimlarina iliskin|
1 basit drnekleme yaptirilmast

Smif-i¢i Tartisma (5 dk.): Topolojinin matematik iginde ve diger
disiplinlerde kullanim alaniyla ilgili tartismanin yapilmasi

Kiime ve fonksiyonlar teorisi iizerine genel,
bilgilerin hatirlanmas1 ve birbirleriyle ola:
iligkilerinin hatirlatilmast Ve
etkinlestirilmesi. Kaynak: Ders Kitabi, 14
15; 21-50.

Bir kiimeler toplulugunun ne zaman bi
topolojik uzay olacagi ve bilinen hangi
kiimelerin topolojik uzay oldugu ile ilgili
konularmi igeren boliimlerin okunmasi.
Kaynak: Ders Kitabi, 75-78.

IKonu Anlatimi: Taban, alt taban

Smif-i¢ci Uygulama (5 dk.): Taban ve alt taban kavramlarinin
2 6rneklemelerinin yaptirilmasi

Simif-ici Tartisma (5 dk.): Taban, alt taban kavramlarinin|
topolojik kontekstte anlatim1

Gergel sayilar iizerindeki araliklarin (agik,
kapali, yan1 ac¢ik gibi) o&zelliklerini
hatirlamalart  ve  bunlarin  kiime ve
fonksiyon teorisindeki yerinin hatirlanmasi
ve etkinlestirilmesi. Kaynak: Ders Kitab,
50-60.

Topolojik uzaylar icin taban ve alt taban
kavramlarma iligkin  konularin1 igeren|
bolimlerin okunmasi. Kaynak: Ders Kitabu,
78-83.

Konu Anlatimi: Alt uzaylar

Smif-i¢i Uygulama (5 dk.): Alt uzay kavrammin 6rneklemesinin
yaptirilmasi

3 Smif-ici Tartisma (5 dk.): Alt uzay kavrammin diger
disiplinlerde nasil gectigi iizerine tartisma

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa simavin yapilmasi

Kiime islemleri, kisitlanmis fonksiyon|
kavrami ve reel sayilar lizerindeki aralik]
orneklerinin hatirlanmasi Vel
etkinlestirilmesi. Kaynak: Ders Kitabi, 63
65.

Bir topolojik uzayin alt uzayi kavramina
iligkin ~ konularin1  igeren  bdliimlerin|
okunmasi. Kaynak: Ders Kitab1, 88-90.
Kisa Smav 1: (topolojik uzay, taban/ alt
taban ve alt uzay kavramlari) Kaynak: Ders|
Kitabi, 75-90.

IKonu Anlatimi: Kapali kiimeler, limit noktalart

Simif-i¢i Uygulama (5 dk.): Kapali kiime ve bir kiimenin limit ya
da yigilma noktalarm kiimesi kavramlarinin uygulamasinin|
yaptirilmast

Smif-i¢ci Tartisma (5 dk.): Kapal limit noktasi
kavramlarinin uygulamalarinin tartigilmasi

kiime,

Agik  kiimelerin tanimimin, kiimelerde
kapanig islemlerinin ve reel sayila
iizerindeki yakinsaklik—limit kavramlarini
on bilgilerin hatirlanmast vej
etkinlestirilmesi. Kaynak: Kitap [1], 39-46.
Kapali kiime, limit noktasi kavramlarina
iligkin on bilgilerin konularin1 iceren
boliimlerin okunmasi. Kaynak: Ders Kitabu,|
92-97.
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IKonu Anlatimi: Hausdorff uzaylar

Smif-ici Uygulama (5 dk.): Hausdorff uzaym taniminin|
lyapilmasi

Smmf-i¢ci Tartisma (5 dk.): Bir topolojik uzayin Hausdorff]
olmasinin getirileri hakkinda tartigma

Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi

Ayrik noktalar, reel sayilar uzaymd
uzaklik kavrami ve farkli noktalar1 ayiran
acik kiimelerin buradaki Orneklerinin on|
bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: Kitap [1], 49-55.

Hausdorff uzaylarin 6nemine iliskin 6
bilgilerin konularin1 igeren bdolimleri
okunmasi. Kaynak: Ders Kitabi, 98-100.
Kisa Smmav 2: (Hausdorff topolojik uzay,|
taban/alt taban ve alt uzay kavramlari)
Kaynak: Ders Kitabi, 92-100.

IKonu Anlatimi: Siirekli fonksiyonlar, homeomorfizma

Simif-ici Uygulama (5 dk.): Siirekli fonksiyonlar ve topolojik]
izomorfizma da diyebilecegimiz homeomorfizmanin
uygulamasinin yaptirilmasi

Smif-i¢ci Tartisma (5 dk.): Uzaylarin homeomorfik olmalarinin|
6nemi hakkinda tartisma

Fonksiyonlarin siireklilik tanimimm ag1
halini ve ters fonksiyon kavramini
hatirlayarak, reel sayilar iizerindeki
orneklerle 6n bilgilerin hatirlanmasi vel
etkinlestirilmesi. Kaynak: Kitap [1], 75-77.
Siirekli fonksiyonlar ve homeomorfizm
tanim ve Ozelliklerini igeren kisimlarin &
bilgilerini ve konularini igeren bdliimlerin|
okunmasi. Kaynak: Ders Kitabi, 102-109.

IKonu Anlatimi: Carpim topolojisi

Simif-i¢ci Uygulama (5 dk.): Carpim topolojisinin sonlu sayida|
uzay icin olani lizerine kisa bir giris yapilmast

Sinif-ici Tartisma (5 dk.): Carpim topolojisinin herhangi sayidaj
uzaym carpimi s6z konusu oldugunda evrilecegi diger alternatif]
topoloji (kutu topolojisi) hakkinda tartigma yapilmast

Kisa Smav 3 (15 dk.): Ters yiiz edilmis 6grenme (flipped
learning) yontemi ¢er¢evesinde, ders basinda, 6grenciye verilen|
6n hazirlik gorevinde yer alan konulari igeren bir kisa sinavin|
lyapilmasi

Kiime carpimi, agik ve kapali kiime]
kavramlarint  hatirlayarak, basit R™

iizerindeki ornekler  iizerinde b

kavramlarla ilgili 6n bilgilerin hatirlanmasi
ve etkinlestirilmesi. Kaynak: Kitap [1], 99
103.

Iki ve daha fazla sayida topolojik uzay:

¢arpim uzayinin kurulmasina iligkin ilgili
bolimlerin okunmasi. Kaynak: Ders Kitabu,)
86-88; 112-117.

Kisa Simav 3: (¢arpim topolojisi, alt taba

ve siireklilik) Kaynak: Ders Kitabi, 86-117.

|Ara Sinav 1

Smav haftasina kadar iglenen konularin
tiimiiniin tekrar edilmesi

IKonu Anlatimi: Metrik topoloji
Sinif-i¢ci Uygulama (5 dk.): Metrik topolojinin tarifinin yapilmast

Smif-i¢ci Tartisma (5 dk.): Topolojik uzaylar ile metrik uzaylar
arasindaki farklara vurgu yapilmasi ve mesafe kavraminin
lherhangi bir topolojik uzayda bir anlammin olmayabilecegi
hakkinda 6rnekle verilip tartigsilmasi

Reel dogru {izerindeki mutlak dege
fonksiyonunun bir metrik oldugunu ve
burada uzaklik kavramini gézden gecirerek,
actk ve kapali kiimeler ile yakinsaklik]
ornekleriyle on bilgilerin hatirlanmast ve
etkinlestirilmesi. Kaynak: Kitap [1], 29-53.
Metrik kavramina iligkin ilgili boliimlerin
okunmasi. Kaynak: Ders Kitabi, 119-
125;129-132.

10

IKonu Anlatimi: Baglantili uzaylar

Simif-i¢ci Uygulama (5 dk.): Ayrim kavrami verilmek sureti ile
uzayin baglantili olmasinin ne anlama geldiginin anlatilmasi

Smmif-i¢ci Tartisma (5 dk.): Baglantililik kavraminin neden bir
topolojik uzay i¢in topolojik invaryant oldugu hakkinda tartigma

Kisa Smav 4 (15 dk.): Ters yiiz edilmis 6grenme yontemi
cergevesinde, ders basinda, Ogrenciye verilen ©On hazirlik]
gbrevinde yer alan konulari igeren bir kisa sinavin yapilmasi

Kiime ve fonksiyon bilgilerini tazeleyerek,|
R (veya R”n) fizerindeki araliklarin
baglantililik 6zelliklerini ve birlestirilebili
kiimelerle ilgili kisimlarin 6n bilgilerinin|
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Kitap [1], 143-144.

Bir uzayin ayrnmina ve akabinde]
baglantililk  kavramma iligkin  ilgili
boliimlerin okunmasi. Kaynak: Ders Kitabi,
147-155.

Kisa Smav  4:  (metriklenebilirlik,)
baglantililik) Kaynak: Ders Kitab1, 119-
155.

11

Konu Anlatimi: Bilesenler ve yol-baglantililik

Sinif-ici Uygulama (5 dk.): Baglantili bilesen taniminin denklik]
bagmtis1 kavrami lizerinden dgrenciye anlatilmasi

Smif-ici Tartisma (5 dk.): Yol-baglantilik ve baglantilik
arasindaki iliski lizerine tartisma yapilmast

Baglantililik kavramini gozden gegirerek, R|
ve R”2 tizerindeki 6rneklerle bilesen ve yol
baglantililik iliskilerinin 6n bilgilerinin
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Ders Kitabi, 119-155.

Denklik  bagmntis1  {izerinde  bilesen|
kavramina iligkin 6n bilgi verilmesi ve
uzaym hangi sartlar altinda baglantili
oldugu kavramina iliskin ilgili bdlimlerin
okunmast.

Kaynak: Ders Kitabi, 155-162.

12

Konu Anlatimi: Kompakt uzaylar I

Acik ortiiler ve alt ortiiler kavramlarini, reell

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

Sayfa: 4/14



Simf-ici Uygulama (5 dk.): Ortii kavramindan bahsedilerek|
uzaym kompakt olmasmnin ne demek oldugunun G6grenciye]
anlatilmasi

Smmf-i¢ci Tartisma (5 dk.): Kompakthigin neden topolojik
invaryant oldugu ve dolayist ile topolojik denklik igin bir argiiman|
olarak kullanilabilecegi hususu iizerine tartisma

sayilar tzerindeki kapali ve agik kiime
ornekleriyle  Dbirlikte ele  alinara
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Ders Kitabi, 92-97.

Acik ortii ve kompaktlik kavramlarina
iligkin ilgili bolimlerin okunmasi. Kaynak:
Ders Kitab1, 163-165.

IKonu Anlatimi: Kompakt uzaylar I

Smif-i¢ci Uygulama: (5 dk.) Sonlu arakesit 6zelligi ile kompaktlik]

Limit noktalar1 ve yakinsak dizile
kavramlarint tekrar ederek kompatlig:
dizisel anlamda, reel dogruda ne oldugunu
hatirlanmasi ve etkinlestirilmesi. Kaynak:
Kitap [1], 161-166.

13 arasinda iligki kurulmast Kompakt uzaylarin carpimlari, kapali al
Simif-ici Tartisma: (5 dk.) Herhangi sayida kompakt uzayin| kiimeleri, —sitrekli . fpnks1y0n a.lt.lnq
arpiminin kompakt olup olmamasi hususunda tartisma korunuyor olmalart gibi kavramlara iliski
arp ilgili boliimlerin okunmasi. Kaynak: Der
Kitabi, 166-170; 172-174.
Kapali kiimeler ve ayirma aksiyomlariny
hatirlayarak, Oklid ve basit topolojik uzay|
orneklerinde noktalar ile kapali kiimelerin
IKonu Anlatimi: Diizenli ve normal uzaylar ayrilmasini  gézden gegirmesi. Kaynak:
Kitap [1], 231-234.
Sinif-ici Uygulama: (5 dk.) Diizenli ve normal uzay tanimlarinin Ayirma aksiyomlarindan olan Hausdorflu
14 0grenciye ayirma aksiyomlar1 baglaminda anlatilmasi bahsinin hatirlanmast ve diizenli uzay ile
arasindaki  kavramlara iliskin  ilgili
Simif-ici Tartisma: (5 dk.) Hausdorffluk ile diizenli ve normall boliimlerin okunmasi. Kaynak: Ders Kitab,
uzaylar arasindaki kapsama bagintisinin tek yonlii olmasi 195-199.
lhususunda tartigma Bir ayirma aksiyomu olarak normal uzay|
kavraminin verilmesi ve diizenli uzay ile
mukayesesinin yapilarak ilgili bolimleri
okunmasi. Kaynak: Ders Kitabi, 200-203.
15 [Final Islenen konularin tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam fsyiikii
(Saat)
Ders Saati H 14 H 4 H 56
Laboratuar H H H
Uygulama H H H
Arazi Calismasi H H H
Simif Dis1 Ders Calismasi H 14 H 4 H 56
Derse Ozgii Staj H H H
Oder L H
Kiiciik Smavlar/Stiidyo Kritigi H 4 H 2 H 8
Projeler H H H
Sunum / Seminer H H H
Ara Sinavlar (Sinav Siiresi + Sinav 1 10 10
Hazirhk Siiresi)
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 15 15
Toplam {s yiikii: H 145
Toplam s yiikii / 30(s): H 4.83
AKTS Kredisi: 5
(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 5/14



FACULTY / GRADUATE SCHOOL
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DEPARTMENT / PROGRAMME
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TITLE OF COURSE

Introduction to Topology

CODE

MAT3171

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Eyiip KIZIL

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to enhance students' theoretical mathematical culture and to enable a
broader understanding of fundamental concepts encountered in courses such as analysis
and differential geometry. In this context, the course begins with basic concepts such as
topological spaces, bases and subspace structures, closed sets, and limit points, and then
proceeds to study structures like Hausdorff spaces, continuous functions,
homeomorphisms, and product topologies. Additionally, properties such as
connectedness, components, path-connectedness, path components, and compactness are
examined, highlighting their relationship with the foundational elements of analysis. The
course also discusses separation axioms, including regular and normal spaces, with the
overarching goal of fostering students’ abstract reasoning skills and enabling them to
understand mathematical structures from a topological perspective across various fields
of mathematics.

COURSE CONTENT

Topological spaces; base; subbase; closed sets; limit points; Hausdorff space; continuous
functions; homeomorphism; product topology; connected spaces; components; path
connectedness; path components; compactness; regular and normal spaces.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Munkres, James. Topology. 2nd ed., Prentice-Hall, New Jersey, 2000.
Required Readings:

[1] Croom, Fred H. Principles of Topology. Dover Publications, 2016.
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[2] Willard, Stephen. General Topology. Addison Wesley Longman Publishing, 1971.

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

Define fundamental concepts such as topological spaces, bases, subspaces,
closed sets, and limit points, and classify their properties.

Recognize Hausdorff spaces and separation axioms and explain their roles in
different topological structures.

Examine the equivalence of topological spaces using continuous functions and
homeomorphisms.

Construct product topologies and analyse the structures arising from combining
different topological spaces.

Course Learning Outcomes L
Distinguish connected spaces, components, path-connectedness, and path

components, and discuss their applications in examples.

Explain the concept of compactness, its fundamental role in analysis, and
examine examples of compactness in various spaces.

Recognize regular and normal spaces and evaluate separation and closed set
properties within these spaces.

Relate abstract topological concepts to other areas of mathematics, such as
analysis, algebra, and geometry.

Develop abstract reasoning skills and apply topological concepts to problem-
solving.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

e  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

‘ 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 (10-15 minutes) 4 %35

e  Detailed Assessment Criteria:

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

Homework Assignments H

Presentations/Jury
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‘ Project

‘ Seminar/Workshop

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

e  Format: Face-to-face written exam. (75 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 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).

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

Percentage of Final Examination H

TOTAL H

Related Preparation

Recollection and activation of prior knowledge on the
concepts of set and function theory, including their
interrelations. Source: Coursebook, 1-15; 21-50.
Reading the sections covering when a collection of sets
forms a topological space and which familiar sets
constitute topological spaces. Source: Coursebook, 75-
78.

Recollection and activation of prior knowledge on the
properties of intervals on real numbers (such as open,
closed, and half-open) and their place in set and
function theory. Source: Coursebook, 50-60.

Reading the sections covering the concepts of bases
and subbases for topological spaces. Source:
Coursebook, 78-83.

WEEKS COURSE OUTLINE

Lecture: Topological spaces
Quick Practice (5 minutes): Students will work]
through simple examples of topological spaces.

1
In-Class Discussion (5 minutes): Discussion on the
use of the concept of topology in other nearly related|
disciplines of mathematics
Lecture: Base, subbase
Quick Practice (5 minutes): Students will work]
through several examples of base and subbasis for

) topological spaces.
In-Class Discussion (5 minutes): Discussion on howj
to explain the notions of base and subbase in a
topological context
Lecture: Subspaces
Quick Practice (5 minutes): Guided practice in|
providing examples for subspaces of topological
spaces.

3
In-Class Discussion (5 minutes): Discussion on howj
the concept of subspace is used in other closely related|
disciplines of mathematics
Quiz 1 (15 minutes): A quiz at the end of the class|

Recollection and activation of prior knowledge on set
operations, the concept of restricted functions, and
examples of intervals on real numbers. Source:
Coursebook, 63-65.

Reading the sections covering the concept of subspaces
of a topological space. Source: Coursebook, 88-90.
Quiz 1: (topological space, base/subbase, and subspace
concepts) Source: Coursebook, 75-90.
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covering the topics taught during the session

Lecture: Closed sets, limit points

Quick Practice (5 minutes): Guided practice in|
applying the concepts of closed sets (and hence open
sets) and limit or accumulation points of a set.

In-Class Discussion (5 minutes): Discussion on|
applications of closed sets and limit points

Recollection and activation of prior knowledge on the
definition of open sets, closure operations on sets, and
the concepts of convergence and limits on real
numbers. Source: Coursebook [1], 39-46.

Reading the sections covering the concepts of closed
sets and limit points. Source: Coursebook, 92-97.

Lecture: Hausdorff spaces

Quick Practice (5 minutes): Guided practice in|
understanding of Hausdorff space as a sort of
separation axiom.

In-Class Discussion (5 minutes): Discussion on thel
imeaning of a topological space being Hausdorff

Quiz 2 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

Recollection and activation of prior knowledge on
isolated points, the concept of distance in the real
number space, and examples of open sets separating
different points. Source: Coursebook [1], 49-55.
Reading the sections covering the importance of
Hausdorff spaces. Source: Coursebook, 98-100.

Quiz 2: (Hausdorff topological space, base/subbase,
and subspace concepts). Source: Coursebook, 92-100.

ILecture: Continuous functions, homeomorphisms

Quick Practice (5 minutes): Guided practice in|
application of  continuous functions and|
homeomorphism, also known as topological
isomorphism

In-Class Discussion (5 minutes): Discussion on the]
meaning or importance of two topological spaces being|
homeomorphic

Recollection and activation of prior knowledge on the
explicit definition of continuity for functions and the
concept of inverse functions, with examples on the real
numbers. Source: Coursebook [1], 75-77.

Reading the sections covering the definitions and
properties of continuous functions and
homeomorphisms. Source: Coursebook, 102-109.

ILecture: Product topology

Quick Practice (5 minutes): Guided practice in brief]
introduction to the product topology for a finite number
of spaces

In-Class Discussion (5 minutes): Discussion of]
another alternative topology (box topology) into which
the product topology evolves when multiplying any
number of spaces

Quiz 3 (15 min.): A quiz covering the topics covered|
in the preliminary assignment given to the student af]
the beginning of the course, using the flipped learning
method

Recollection and activation of prior knowledge on the
concepts of set products, open and closed sets, with
simple examples in R "“n. Source: Coursebook [1], 99-
103.

Reading the sections on constructing the product space
of two or more topological spaces. Source:
Coursebook, 86-88; 112-117.

Quiz 3: (product topology, subbase, and continuity)
Source: Coursebook, 86-117.

Midterm 1

Review of all topics covered up to the exam week

Lecture: Metric topology

Quick Practice (5 minutes): Guided practice in|
describing metric topology

In-Class Discussion (5 minutes): Discussion on
emphasizing the differences between topologicall
spaces and metric spaces, and provide an example and|
discuss how the concept of distance may not have any|
meaning in any topological space

Recollection and activation of prior knowledge by
reviewing that the absolute value function on the real
line defines a metric, and examining the concept of
distance with examples of open and closed sets and
convergence. Source: Coursebook [1], 29-53.

Reading the sections covering the concept of a metric.
Source: Coursebook, 119-125; 129-132.

10

Lecture: Connected spaces

Quick Practice (5 minutes): Guided practice in|
solving

In-Class Discussion (5 minutes): A discussion on whyj
the concept of connectedness is a topological invariant]

for a topological space

Recollection and activation of prior knowledge by
reviewing set and function concepts, the connectedness
properties of intervals on all real line (or R”n), and
parts related to union of connected sets. Source:
Coursebook [1], 143-144.

Reading the sections on separation of a space and the
connectedness concept. Source: Coursebook, 147-155.
Quiz 4: (metrizable spaces, connectedness) Source:
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Quiz 4 (15 minutes): A short quiz at the end of the
class covering the topics taught during the session

Coursebook, 119-155.

11

Lecture: Components and path connectedness

Quick Practice (5 minutes): Guided practice in|
explaining the definition of a connected component to
students using the concept of an equivalence relation

In-Class Discussion (5 minutes): Discussion on thel
relationship  between path connectedness and
connectedness

1. Recollection and activation of prior knowledge by
reviewing the concept of connectedness, with examples
on all real line and R"2 illustrating components and
path-connectedness. Source: Coursebook, 119-155.

2. Introduction to the concept of components via
equivalence relations and reading the sections on the
conditions under which a space is connected. Source:
Coursebook, 155-162.

12

Lecture: Compact spaces |

Quick Practice (5 minutes): Guided practice in|
explaining what it means for a space to be compact by
introducing the concept of a covering.

In-Class Discussion (5 minutes): Discusssion on why|
compactness is a topological invariant and can|
therefore be used as an argument for topologicall
equivalence

1. Recollection and activation of prior knowledge on the
concepts of open covers and subcovers, examined
together with examples of open and closed sets on the
real numbers. Source: Coursebook, 92-97.

2. Reading the sections covering the concepts of open
covers and compactness. Source: Coursebook, 163-
165.

13

ILecture: Compact spaces 11

Quick Practice (5 minutes): Guided practice in|
establishing a relationship between the finite
intersection property and compactness

In-Class Discussion (5 minutes): Discussing on|
whether the product of any number of compact spaces|
is compact

1. Recollection and activation of prior knowledge by
reviewing limit points and convergent sequences to
recall and reinforce the sequential meaning of
compactness on the real line. Source: Coursebook [1],
161-166.

2. Reading the sections covering concepts such as
products of compact spaces, closed subsets, and
preservation under continuous functions. Source:
Coursebook, 166-170; 172-174.

14

Lecture: Regular and normal spaces

Quick Practice (5 minutes): Guided practice in|
explaining the definitions of regular and normal spaces|
to students in the context of separation axioms

In-Class Discussion (5 minutes): Discussion on the
one-way containment relation between regular and]
normal spaces using Hausdorff

1. Recollection and activation of prior knowledge by
reviewing closed sets and separation axioms,
examining the separation of points and closed sets in
Euclidean and simple topological space examples.
Source: Coursebook [1], 231-234.

2. Reading the sections on Hausdorff property as a
separation axiom and the related concepts in
connection with regular spaces. Source: Coursebook,
195-199.

3. Introduction to the concept of normal spaces as a
separation axiom and comparison with regular spaces,
reading the relevant sections. Source: Coursebook,
200-203.

15

Final

Review of all topics covered

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours 4 56

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments
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Quizzes/Studio Critics

Project

Presentations / Seminar H

Mid-Terms (Examination Duration + Examination Prep. Duration) H 10

Final (Examination Duration + Examination Prep. Duration) H 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Pg-l 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

1
19}
19}
19}
I
19}
19}
19}
19}

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 ¢dzebilecek ve
matematiksel bir Onermenin
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

L)
[°N
[°N
[°N
[°N
I~
I~
I~
1))

skills.

Pg-3 Matematik alanindaki
teorik ve uygulamali
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.
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PS‘-4 Disiplinlerarast bir

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 yonetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ 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.

PS‘-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek 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.
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PC-8 Bilimsel
aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal

sonuglari ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

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

1%

1w

1w

1w

1w

1w

1w

1w

1

Pg -10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir 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 ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge 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~

[°N

[°N

[°N

I

I~

I~

I~

I
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