FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Doniisiimler ve Geometriler

DERSIN KODU

MAT4360

YEREL KREDISi

3

AKTS KREDISi

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
Secmeli @Ilk6gretim Matematik Egitimi Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Salim YUCE

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, grencilerin lisans ve yiiksek lisans 6grenimi boyunca gereksinim duyacagi
doniisiimler ve geometriler ile ilgili temel bilgilerin verilmesi ve bu alanda karsilasacagi
problemlerin ¢6ziim yollarmin kavratilmasidir. Ders ayni zamanda, geometrilerin temel
ilkelerini, geometrik doniisiimler ¢ergevesinde derinlemesine inceleyerek cebirsel yapilarla
geometrik diislinme arasinda kuramsal bir bag kurmay1 hedeflemekle birlikte, doniisiimler
araciligiyla simetri, izometri, benzerlik gibi geometrik kavramlarin yapisal &zelliklerini
analiz ederek soyut matematiksel kavramlari bigimsel, aksiyomatik ve analitik diizeyde
yorumlama becerilerini kazandirmay1 amaglanmaktadir.

DERSIN iCERiGi

Afin uzay, afin doniisiimler; 6zel afin otomorfizmler; afin alt uzaylar; Oklid uzayr;
geometrilerin ~ siiflandirilmasy;  Oklid ~ diizleminde hareketler; Oklid ~ diizleminde
kongriianslar; benzerlik doniisiimleri; afin doniisiimler; izdiistimler; projektif doniigiimler;
topolojik doniisiimler; projektif diizlem.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

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

Ders Kitabi:

Hacisalihoglu, H. Hilmi. Déniisiimler ve Geometriler. Ankara Universitesi Fen Fakiiltesi,
Matematik Boliimii, 1998.

Zorunlu Kaynaklar:

[1] Gans, David. Transformations and geometries. Appleton-Century-Crofts, 1969.

[2] Yiice, Salim. Lineer Cebir. 8. baski, Pegem Akademi Yayincilik, 2025.

[3] Yiice, Salim. Analitik Geometri. 9. baski, Pegem Akademi Yayncilik, 2024.

Sayfa: 1/14



Onerilen Kaynaklar:

Hacisalihoglu, H. Hilmi. Lineer Cebir. Ankara, 1985.

Kolman, Bernard, Hill, David R. Uygulamali Lineer Cebir. 9. baskidan ¢eviri (Ceviri Editor:
Omer Akin), Palme Yayincilik, 2010.

Yiice, Salim. Sayilar ve Geometri. 1. baski, Pegem Akademi Yaymcilik, 2020.

Bu dersi basartyla tamamlayan 6grenciler,

1. Afin uzay, afin ¢ati, afin koordinat sistemi ve afin doniisiimler kavramlarini analiz

ederek afin alt uzaylar taniyabileceklerdir.

Oklid uzay1 cercevesinde, kat1 hareketler, yansimalar ve kongriians kavramlari

araciligiyla degerlendirmeler yapabileceklerdir.

Ders Ogrenim Ciktilar:

Farkli doniisiim tiirlerinin geometrik yapilar {izerindeki etkilerini inceleyerek

geometrileri siniflandirabileceklerdir.

Benzerlik doniisiimleri, afin doniigiimleri ve izdiigiimleri agiklayabileceklerdir.

Projektif ve topolojik doéniisiimleri ifade ederek projektif diizlemi analiz

edebileceklerdir.

DEGERLENDIRME SiSTEMIi
| Etkinlikler Say1 Katki Payr

Devam/Katilhim

| Laboratuvar H H

| Arazi Cahismasi H H

Derse Ozgii Staj

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

e  Format: Yiiz yiize. Coktan se¢meli kisa smav (5-10 dakika) 4 2420

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme

[Odev | |

| Sunum/Jiiri H H

| Proje | |

| Seminer/Workshop H H

Ara Simavlar:
e icerik: Smnav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamlt sorular 1 %40

e  Format: Yiiz yiize. Sinav (90 dakika)
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e Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlagildiginin gésterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siirelerinin yiiriitiilmesi

Final:

e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)

e Detayh Degerlendirme Kriterleri:

-Derste iglenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

1 %40

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 Hazirhik
Grup, halka, cisim, vektér uzay
kavramlarini iceren boliimleri

IKonu Anlatimi: Afin uzay: afin ¢ati, afin koordinat sistemi, afin
doniigiimler

Sinif-ici Uygulama (5 dk.): Bir nokta kiimesinde, iki farkly

hatirlanmas1 ve etkinlestirilmesi. Kaynak:
[2], 2-10; 14-34.

Vektor uzaymda koordinatlar konusunu:
hatirlanmasi ve etkinlestirilmesi. Kaynak:
[2], 130-131.

1 baslangi¢ noktasi segilerek iki farkli afin ¢atinin elde edilmesi . P .
lizerine ormek coziimii Lineer doniisim ve genel lineer grup|
kavramlarinin hatirlanmas1 vej
Smif-ici Tartisma (5 dk.): Afin uzay olusturmada vektor ctkinlestirimesi. Kaynak: [2], 140'166'.
o Afin uzay, afin catt ve afin koordinaf
uzayinin rolil izerine tartigilmasi . . e
sistemi ve afin doniisiimler konularing
igeren bolimlerin okunmasi. Kaynaklar;
Ders Kitabi, 1-17. [3], 2-5.
Konu Anlatimi: Ozel afin otomorfizmler (merkezil afin| . .
. A . Vektér uzayinda koordinatlar ve bazla
otomorfizim, radyal doniigiim, 6teleme, homoteti) . .
arasi gecis matrisi konularin hatirlanmasi
Siif-ici Uygulama (5 dk): Ozel afin otomorfizm uygulamalar1 ve ve etkmlest1r11mes1. Kaynak: [2], .130'133'
P 2y L . Lineer izomorfizmler ve genel lineer grup
doniistimlerin 6zelliklerinin analiz edilmesi
2 kavramlarinin hatirlanmasi ve
Simf-ici Tartisma (5 dk.): Ozel afin otomorfizmlerin farkly gtkmlestlrllmem. Kaynak: [2], 151_15.7‘

. e e . Ozel afin otomorfizmler konusunu igeren|
geometrik doniisiimlerle iliskileri ve uygulama alanlarmdaki s . ]
Snemlerinin tartisiimast bqlumlerm okunmasi. Kaynaklar: Ders|

Kitabi, 17-22. [3], 6-7.
Konu Anlatimi: Afin alt uzaylar: afin alt uzayda paralellik, afin|
alt uzayda parametrik ve barisantrik ifadeler Alt  uzay kavraminm  hatirlanarak
Smif-ici Uygulama (5 dk): Bir noktanin Dbarisantrik etkmlest.lrllmeSL Kaynak: [2], 38-40.
koordinatlarnim hesaplanmas: Kuadrgtlk formlar. konusunun hatirlanmasi
ve etkinlestirilmesi. Kaynak: [2], 352- 361.
3 Smmf-i¢ci Tartisma (5 dk.): Verilen lineer denklemlerin ayni l:li?nil;s?fgg Ilf:lzr?)n;zlléi:ffza?ggn leri
hiperdiizlemi belirtmeleri igin gerek ve yeter kosulun tartisiimasi ynas: ; e
Kisa Sinav 1: (1. ve 2. hafta derste islenen|
Kisa Smav 1 (15 dk.): Ders sonunda, 1. ve 2. hafta derste islenen| l7<0nular) Kaynak: Ders Kitabr, 1-22. [3], 2-
konular1 igeren bir kisa sinavin yapilmast ’
Konu Anlatimi: Oklid uzayi: Oklid catis;, Oklid koordina I¢ carpim fonksiyonu ve i¢ ¢arpim uzayi
sistemi, r-boyutlu paralelyiizliiniin hacmi konusunun hatirlanmasi Vel
etkinlestirilmesi. Kaynak: [2], 46-53.
4 Siif-ici Uygulama (5 dk): Oklid c¢atist ve Oklid koordinat Ortogonal matris kavraminin hatirlanmast.

sistemi {izerine soru ¢oziimii

Siif-ici Tartisma (5 dk.): iki dik koordinat sistemi arasindaki

bagmtinin tartisilmasi, metrigin islevinin yorumlanmasi

Kaynak: [2], 116.

Oklid uzayr konusunu igeren boliimii
okunmasi. Kaynak: Ders Kitabi, 46-53; 59
64.
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Konu Anlatimi:  Doniisiimler  yardimiyla — geometrilerin|
siniflandiriimasi

Smif-ici Uygulama (5 dk.): Smiflandirilan geometrilerin|
degismezlerinin bir 6rnek iizerinden test edilmesi, doniisiimlerde
resim ve esas lizerine ornekler verilmesi

Smif-i¢ci Tartisma (5 dk.): Dizlemin kendi {iizering
doniistimlerinin - ve denklemleri lineer olan doniigiimlerin|
tartisilmast

Lineer denklem sistemleri konusunu
hatirlanmast ve etkinlestirilmesi. Kaynak:
[2],258-276.

Déniisimlere  genel  giris  kismunu
okunmasi. Kaynak: Ders Kitabi, 67-80.

Konu Anlatimi: Oklid diizleminde hareketler: kati hareketler,
lyansimalar

Simif-i¢i Uygulama (5 dk.): Kat1 hareket ve yansima iizerine soru
cOzimii

Simf-i¢ci Tartisma (5 dk.): Oklid diizleminde hareketler altindal
korunan ve korunmayan ozelliklerin tartisiimasi

IKisa Smav 2 (15 dk.): Ders sonunda, 5. Haftanin sonuna kadar
derste islenen konulari igeren bir kisa sinavin yapilmasi

Analitik geometri derslerinde ele alinan|
diizlemde oteleme ve donme]
doniistimlerinin hatirlanmasi. Kaynak: [3],
14-26.

Oklid  diizleminde  hareketler:  kat
hareketler, yansimalar konularini igeren|
boliimlerin okunmasi. Kaynak: Ders Kitabi,
89-139.

Kisa Smav 2: (5. hafta sonuna kadar ola
tim konular) Kaynak: Ders Kitabi, 1-22;
24-40; 46-53; 59-64; 67-80. [3], 2-7.

Konu Anlatimi: Direkt ve karsit hareketler, Oklid diizleminde
lkongriianslar

Sinif-ici Uygulama (5 dk.): Bir donlisiimiin direkt ya da karsit
hareket olmasinin tespit edilmesi, bu tip hareketlerin belirlenmesi

Smif-i¢ci Tartisma (5 dk.): bir karsit hareketin tersi, iki karsit
lhareketin bileskesi ve ii¢ karsit hareketin bileskesinin hangi cins|
bir doniisiim oldugunun tartigilmasi

Direkt ve karsit hareketler, Okli
diizleminde  kongriianslar  konusunu
okunmasi. Kaynak: Ders Kitabi, 134-151.

|Ara Sinav 1

Sinav haftasina kadar islenen konularin]
tiimiiniin tekrar edilmesi

Konu Anlatimi: Benzerlik doniisiimleri: benzerlik gruplari,
benzerlik 6zellikleri, temel afin doniigiim

Sinif-ici Uygulama (5 dk.): Benzerlik doniisiimiiniin agilar
koruyan bir doniisiim oldugunun bir drnek iizerine uygulanmasi

Smif-i¢ci Tartisma (5 dk.): Birden fazla sabit noktasi olan|
benzerlik donilisiimiiniin varliginin tartigilmasi

Benzerlik doniistimleri konusunu igere
bolimlerin okunmast. Kaynak: Ders Kitabu,|
153-166.

10

Konu Anlatimi: Afin doniisiimler: afin grup, afin 6zellikler,
noktalarin dogrudashigi, dogrularin noktadasligi

Smif-i¢ci Uygulama (5 dk.): Dogrudas olmayan {i¢ noktayi
dogrudas olmayan {i¢ noktaya resmeden afin doniisiimiin
bulunmasi tizerine soru ¢ozimii

Siif-ici Tartisma (5 dk.): ilkel afin déniisiimiin tersinin hangi
cins doniisiim oldugunun tartisilmasi

Kisa Smav 3 (15 dk.): Ders sonunda, 9. haftanin sonuna kadar
derste islenen konulart igeren bir kisa sinavin yapilmast

Afin doniisiimler: afin grup, afin 6zellikler,
noktalarin dogrudasligi, dogrularin|
noktadagligi konularimi igeren boliimlerin|
okunmasi. Kaynak: Ders Kitab1, 168-212.
Kisa Smav 3: (9. hafta sonuna kadar olan|
tim konular) Kaynak: Ders Kitabi, 1-22;
24-40; 46-53; 59-64; 67-80; 89-151; 153
166. [3], 2-7.

11

Konu Anlatimi: Izdiisimler: Paralel izdiisimler ve afin
doniisiimler, merkezil izdiigimler, bdélme orani, c¢ifte oran,
harmonik bolme

Simif-i¢ci Uygulama (5 dk.): Yansimalarin iki paralel izdiigiimiin
bileskesi olarak ifade edilmesi

Smif-ici  Tartisma (5 dk.): Izdiisiimlerin sinema ve
fotografeiliktaki dneminin tartigilmast

Izdiisimler ve  konikler  konularini
hatirlanmasi ve etkinlestirilmesi. Kaynak:
[3], 112-114; 137-140; 150-216.
Izdiisiimler: paralel izdiisiimler ve afin
doniistimler, merkezil izdiisimler, bdlme]
orani, ¢ifte oran, harmonik bdlme
kisimlarinin  okunmasi. Kaynak: Ders
Kitabi, 217-258.

12

IKonu Anlatimi: Projektif doniisiimler: projektif grup, projektif
doniisiimler ve izdiisiimler, Oklid diizleminin projektif geometrisi

Simif-i¢i Uygulama (5 dk.): Projektif doniisiimlerde resim ve esas

Projektif ~ doniistimler: projektif grup,
projektif doniisiimler ve izdiigiimler, Okli
diizleminde projektif geometrisi,
konulariin okunmasi. Kaynaklar: Ders
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bulunmasina dair 6rnek ¢oziimii

Smif-ici Tartisjma (5 dk.): Projektif doniisim vasitasiyla
koniklerin tartigilmasi

Kitabi, 259-285. [3], 278-206.

Konu Anlatimi: Topolojik doniisiimler: homeomorfizm,)
diizlemin modelleri, diizleme homeomorf olmayan yiizeyler

Smif-i¢i Uygulama: (5 dk) Afin olmayan bir topolojik doniisiim|
Ornegi verilmesi

Smif-i¢i Tartisma: (5 dk.) Mobiiis seridinin modelinin yapilmasi|

Homeomorfizm, homeomorf olma,|
topolojik esdeger vb. topolojik kavramla
ile egrilerin  topolojik  ozelliklerini
hatirlanmast ve etkinlestirilmesi Kaynak:
Ders Kitabi, 286-294.

Topolojik  doniistimler: homeomorfizm,|

13 L - " . diizlemin modelleri, diizleme homeomor
ve sinir egrisinin irtibatli oldugunun goézlemlenmesi . s .
olmayan yiizeyler boliimlerinin okunmasi.
Kisa Smav 4 (15 dk.): Ters yiiz edilmis 6grenme (flipped Kaynak: Ders Kitab, 286_.3.19' - .
. .. ) . e . S Kisa Smav 4: (topolojik doniisiimler:
learning) yontemi gercevesinde, ders basinda, grenciye verilen 6n| P . .
. . . homeomorfizm,  diizlemin  modelleri,|
hazirlik gorevinde yer alan konulart iceren bir kisa smavin| . M
apilmast diizleme homeomorf olmayan ylizeyler)
vap Kaynak: Ders Kitabi, 286-319.
Konu Anlatimi: Projektif diizlem: ideal nokta, ideal diizlem,)
dogrudaslik, noktadaglik ve dualite, projektif konikler
Smif-ici Uygulama: (5 dk) Ug boyutlu Oklid uzaymn bir kiirenin Pr(ij ektif diizlem: ideal nokia, ideal duzlgm,
N .. . . dogrudaslik, noktadaghk ve dualite,
14 lizerine topolojik olarak resmedilmesi 1y .
projektif konikler konularinin okunmasi.
Simf-ici Tartisma: (5 dk.) Oklid uzaymin kiiresel modelinin| Kaynak: Ders Kitabi, 323-326.
tartisilmast
IKonu anlatimi: Doniisiimlere programlama dili destekli yaklagim Matlab, Maple, Mathematica veya Pytho
- . PO dillerinin ~ birinde  Oklid  diizleminde]
15 Sinif-i¢ci Uygulama (15 dk.): Programlama dillerinin tanitilmasi harcketler konusu iizerine yapilaca
Sinif-ici Tartisma (5 dk.): Program dillerinin bilinmesinin| gygulamar.n.n kqdlarmln hazirlanmasi - ve
- e orneklendirilmesi.
6neminin tartigiimasi
16 [Final
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam fsyiikii
(Saat)
Ders Saati H 14 H 3 H 42
Laboratuar H H H
Uygulama H H H
Arazi Calismasi H H H
Simif Dis1 Ders Calismasi H 14 H 3 H 42
Derse Ozgii Staj H H H
Ouer L H
Kiiciik Smavlar/Stiidyo Kritigi H 4 H 4 H 16
Projeler H H H
Sunum / Seminer H H H
Ara Simavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 25 25
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 35 35
Toplam i yiikii: H 160
Toplam s yiikii / 30(s): H 5.3
AKTS Kredisi: 5
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Transformations and Geometries

CODE

MAT4360

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
Elective @ Bachelor Programme in Elementary Mathematics Education

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Salim YUCE

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop the fundamental knowledge of transformations
and geometries, which are essential throughout undergraduate and graduate studies, and
to provide them with strategies for solving problems encountered in these areas. The
course also aims to connect algebraic structures with geometric thinking by studying the
basic principles of geometry through geometric transformations, and to help students
understand abstract mathematical ideas by analyzing concepts like symmetry, isometry,
and similarity using these transformations.

COURSE CONTENT

Affine space, affine transformations; special affine automorphisms; affine subspaces;
Euclidean space; classification of geometries; motions in the Euclidean plane;
congruences in the Euclidean plane; similarity transformations; affine transformations;
projections; projective transformations; topological transformations; projective plane.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Hacisalihoglu, H. Hilmi. Déniisiimler ve Geometriler. Ankara University, Faculty of
Science, Departments of Mathematics, 1998.

Required Readings:

[1] Gans, David. Transformations and geometries. Appleton-Century-Crofts, 1969.

[2] Yiice, Salim. Lineer Cebir. 8th ed., Pegem Akademi Publishing, 2025.

[3] Yiice, Salim. Analitik Geometri. 9th ed., Pegem Akademi Publishing, 2024.

Recommended Readings:
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Hacisalihoglu, H. Hilmi. Lineer Cebir. Ankara, 1985.

Kolman, Bernard, Hill, David R. Uygulamal: Lineer Cebir. (Translator: Omer Akin).

Translated from the 9th ed., Palme Publishing, 2010.
Yiice, Salim. Sayilar ve Geometri. 1st ed., Publishing, 2020.

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

1. Identify affine subspaces by analyzing the concepts affine space, affine frame,
affine coordinate system, and affine transformations.

Evaluate geometric concepts within the framework of Euclidean space through

. rigid motions, reflections, and congruence.
Course Learning Outcomes & ’ ’ &

Classify geometries by examining the effects of different transformation types
on geometric structures.

Explain similarity transformations, affine transformations, and projections.

Analyze the projective plane by expressing projective and topological
transformations.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H ‘

| Laboratory H H ‘

| Application H H ‘

Field Work

‘ Special Course Internship (Work Placement) H

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

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)
4 %20

o  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 %40

-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:
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Content: Comprehensive questions covering the entire content of the
course

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

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

Percentage of Final Examination

TOTAL

WEEKS COURSE OUTLINE

Related Preparation

Lecture: Affine space: affine frame, affine coordinate]
system, affine transformations

Quick Practice (5 minutes): Example solution fo
1 obtaining two different affine frames by choosing two|
different starting points on a point set

In-Class Discussion (5 minutes): Discussion on the
role of vector spaces in constructing affine spaces

Recollection and activation of prior knowledge on the
concepts of group, ring, field, and vector space.
Source: [2], 2-10; 14-34.

Recollection and activation of prior knowledge on the
concepts of coordinates in vector space. Source: [2],
130-131.

Recollection and activation of prior knowledge on the
concepts of linear transformation and general linear
group. Source: [2], 140-166.

Reading the sections covering the concepts of affine
space, affine frame, affine coordinate system, and
affine transformations. Sources: Coursebook, 1-17. [3],
2-5.

Lecture: Special affine automorphisms (central affine
automorphism, radial transformation, translation,)
homothety)

Quick Practice (5 minutes): Applications of special
affine automorphisms and analysis of their properties

In-Class Discussion (5 minutes): Discussion of the]
relationships between special affine automorphisms|
and various geometric transformations and thei
importance in their application areas

Recollection and activation of prior knowledge on the
concepts of coordinates and transition matrices
between bases in vector spaces. Source: [2], 130-133.
Recollection and activation of prior knowledge on the
concepts of linear isomorphisms and general linear
groups. Source: [2], 151-157.

Reading the sections covering the concept of special
affine automorphisms. Source: Coursebook, 17-22. [3],
6-7.

Lecture: Affine subspaces: parallelism in affine
subspaces, parametric and barycentric expressions in|
affine subspaces

Quick Practice (5 minutes): Calculating thel
barycentric coordinates of a point

3 In-Class Discussion (5 minutes): Discussion of thel
necessary and sufficient conditions for given linea
lequations to specify the same hyperplane

Quiz 1 (15 minutes): A quiz at the end of the class|
covering the topics taught during the first and second]
weeks

Recollection and activation of prior knowledge on the
concepts of subspaces. Source: [2], 38-40.

Recollection and activation of prior knowledge on the
concepts of quadratic forms. Source: [2], 352-361.
Reading the sections covering the concept of affine
subspaces. Source: Coursebook, 24-40.

Quiz 1: (topics covered in weeks 1 and 2) Source:
Coursebook, 1-22. [3], 2-7.

Lecture: Euclidean space: Euclidean frame, Euclidean
coordinate system, volume of an r-dimensiona
parallelepiped

Quick Practice (5 minutes): Solutions to problems o
the Euclidean frame and the Euclidean coordinate]
System

Recalling and activating the concepts of inner product
functions and inner product spaces. Source: [2], 46-53.
Recollection of the concept of orthogonal matrices.
Source: [2], 116.

Reading the section covering Euclidean space. Source:
Coursebook, 46-53; 59-64.
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In-Class Discussion (5 minutes): Discussion of th
relationship between two orthogonal coordinate
systems, interpretation of the role of the metric

Lecture: Classifying geometries using transformations

Quick Practice (5 minutes): Testing the invariants o
the classified geometries using an example, providing

. . 1. Recollection and activation of prior knowledge on the
examples of transformations based on the image an . . )
5 reimage systems of hnear' equations. Source: [2], 258-276. '
2. Reading the sections covering the general introduction
In-Class Discussion (5 minutes): Discussion o to transformations. Source: Coursebook, 67-80.
transformations of the plane onto itself and
transformations with linear equations
Lecture: Motions in the Euclidean plane: rigi
motions, reflections
Quick Practice (5 minutes): Solving questions o 1. Recollection of translation and rotation transformations
rigid motion and reflection in the plane covered in analytic geometry courses.
Source: [3], 14-26.
6 In-Class Discussion (5 minutes): Discussion on th 2. Reading the sections covering the rigid motions and
properties that are preserved and not preserved unde reflections in Euclidean plane. Source: Coursebook,
motions in the Euclidean plane 89-139.
3. Quiz 2: (all topics covered up to the end of week 5).
Quiz 2 (15 minutes): A quiz at the end of the class| Source: Coursebook, 1-22; 24-40; 46-53; 59-64; 67-80.
covering the topics taught in the course up to the end o [3], 2-7.
week 5
[Lecture: Direct and opposite motions, congruences in|
the Euclidean plane
Quick Practice (5 minutes): Determining whether
ransformation is .dlrect or opposite, and identifying 1. Reading the section covering the direct and opposite
these types of motions . . . ’
7 motions, congruences in the Euclidean plane. Source:
In-Class Discussion (5 minutes): Discussing the typ Coursebook, 134-151.
of transformation that is the inverse of one opposite
motion, the composition of two opposite motions, an
the composition of three opposite motions
8 Midterm 1 Review of all topics covered up to the exam week.
[Lecture: Similarity transformations: similarity groups,|
similarity properties, basic affine transformation
Quick Practice (5 minutes): Applying the similari
9 transformation to an example that preserves angles 1. Reading the sections covering similarity
transformations. Source: Coursebook, 153-166.
In-Class Discussion (5 minutes): Discussing th
existence of a similarity transformation with multiple
fixed points
Lecture: Affine transformations: affine group, affine
properties, collinearity of points, collinearity of lines
Quick Practice (5 minutes): Problem solving on)
finding an affine transformation that maps three] 1. Reading the sections covering the topics of affine
collinear points to three collinear points transformations: Affine groups, affine properties,
collinearity of points, and concurrentity of lines.
10 In-Class Discussion (5 minutes): Discussion of th Source: Coursebook, 168-212.
type of transformation that is the inverse of a primitive 2. Quiz 3: (all topics covered up to the end of week 9).
affine transformation Source: Coursebook, 1-22; 24-40; 46-53; 59-64; 67-80;
89-151; 153-166. [3], 2-7.
Quiz 3 (15 minutes): A quiz at the end of the class
covering the topics taught in the course up to the end o
week 9
Lecture: Projections: parallel projections and affine 1. Recollection and activating the topics on projections
11 transformations, central projections, division ratio, and conics. Source: [3], 112-114; 137-140; 150-216.
double ratio, harmonic division 2. Reading the section covering parallel projections and
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affine transformations, central projections, division
Quick Practice (5 minutes): Expressing reflections ag ratio, double ratio, harmonic division sections. Source:
the composition of two parallel projections Coursebook, 217-258.
In-Class Discussion (5 minutes): Discussing th
importance of projections in cinema and photography
[Lecture: Projective transformations: projective group,|
projective transformations and projections, projective
cecometry of the Euclidean plane
Reading the section covering the concepts of rojective
Quick Practice (5 minutes): Example solution fo transformations,  projective  group,  projective
12 finding the image and preimage in projective transformations and projections, projective geometry in
transformations the Euclidean plane. Source: Coursebook, 259-285. [3],
278-206.
In-Class Discussion (5 minutes): Discussion of conics|
lusing projective transformations
Lecture: . Topological transformations: Recollection and activation of prior knowledge on the
homeomorphism, models of the plane, surfaces that are| logical " h h hi
hot homeomorphic to the plane topological ~ concepts such as homeomorphism,
homeomorphism, topological equivalence, etc., and the
Quick Practice (5 minutes): Provide an example of t208p6(i1209gical properties of curves. Source: Coursebook,
non-affine topological transformation Reading the sections covering the topological
13 In-Class Discussion (5 minutes): Model a Mobius] transformations such - as homeomorphlsm,‘ plane
Strip and observe that the boundary curve is connected models, and surfaces that are not homeomorphic to the
plane. Source: Coursebook, 286-319.
Quiz 4 (15 minutes): A short quiz at the beginning o Quiz 4: (topological transformations: homeomorphism,
. . . models of the plane, surfaces that are not
the lesson, covering topics assigned as pre-class| . :
. o . . homeomorphic to the plane) Source: Coursebook, 286-
preparation within the flipped learning framework 319
Lecture: Projective plane: ideal point, ideal plane,
collinearity, congruence, and duality, projective conics
Quick Practice (5 minutes): Topological Reading the section covering projective plane and the
14 representation of three-dimensional Euclidean space on| concepts of ideal point, ideal plane, collinearity,
a sphere concurrency and duality, projective conics. Source:
Coursebook, 323-326.
In-Class Discussion (5 minutes): Discussion of th
spherical model of Euclidean space
Lecture: An approach to transformations using
[programming languages
Preparation of codes for an application on the topic of
15 In-Class Practice (15 minutes): Introducin motions in the Euclidean plane using one of the
[programming languages languages: MATLAB, Maple, Mathematica, or Python,
and providing examples.
In-Class Discussion (5 minutes): Discussion on th
importance of knowing programming languages
16 Final

ECTS WORKLOAD TABLE

Activities

Total Workload

Course Hours

3 42

Number Duration
(Hour)
|

Laboratory H H

Application H H

Field Work H H

[T

I
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Study Hours Out of Class

Special Course Internship (Work Placement)
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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):
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P g-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  uygulamalarimni
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]
1
1
1
1

applications.

P Q-Z Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢6zebilecek ve
matematiksel bir Onermenin
gegerliligini  farkli  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the validity 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 uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak gercek hayattaki
problemlerin matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gegerli ¢oziimler
tiretebileceklerdir. / 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.

I~
I
I~
I
I

1w
I
1w
1w
1w
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Pg;-4 Disiplinlerarast bir

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

P Q-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 alanlarmda
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 gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak icin
hayat boyu 6grenme
stratejilerini - - - - -
kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

PC-8 Bilimsel || = - - - -

I~
[°N
()
1w
1w

1
1
1
1
1

1w
1@
193]
|98)
F°N

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 13/14



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.

Pg;-lO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

1
1
1
1
1

aragtirma tasarlayip
ylriitebileceklerdir. / Access - - - - -
reliable sources of

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

PS ;-1 1 Matematiksel

konular1, 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
I~
[°N
[°N
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