FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Soyut Matematik

DERSIN KODU

MATI1161

YEREL KREDISi

3

AKTS KREDISi

3

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @Matematik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIiK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Mehmet Emin KOROGLU

ASISTAN(LAR)

Bu dersin amaci, 6grencilere matematigin temel kavramlari ve insasi ve matematiksel
ifadelerin kesin kavramlar ve semboller ile ifade edilmesi gibi konular1 tanitmak,
matematiksel bir ifadenin nasil ispatlanacaginin ya da ciiriitiileceginin yolu ve ydntemini
gostermek, matematikteki daha ileri dersler igin gerekli olan gdsterim ve kanit yapma gibi
kabiliyetleri saglamak ve uygulamali olarak gerceklestirme becerisi kazandirmaktir.

DERSIN AMACI

Kiimeler, mantik; dogrudan ispat; dolayli ispat, olmayana ergi; kosulsuz Onermelerin

DERSIN ICERIGI ispatlanmasi; kiimeleri igeren ispatlar; aksini ispat; baginti; fonksiyon; kardinalite.

Ders Kitabi:
Hammack, Richard. Book of Proof. 2018. (Kitabin iicretsiz Tiirk¢e gevirisi i¢in baglant

adresi: https://richardhammack.github.io/BookOfProof/Translations/Turkish/Turkish.html)

Zorunlu Kaynaklar:
[1] Lucas, John F. Introduction to Abstract Mathematics. Rowman & Littlefield, 1990.
[2] Bond, Robert J., Keane, William J. An Introduction to Abstract Mathematics. 2007.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

[3] https://acikders.tuba.gov.tr/pluginfile.php/1225/mod_resource/content/1/sm09.pdf

Onerilen Kaynaklar:

Mostafazadeh, Ali. 4 first course in abstract mathematics. Kog¢ University Press, 2013.

Bastiirk, Savas. Soyut Matematige Giris - Matematiksel Ispati Anlamak. Egitim Yaymevi,
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2025.
Yesilot, Giirsel, Sonmez, Deniz. Soyut Matematik. Nobel Akademik Yaymcilik, 2024.

Bu dersi basartyla tamamlayan 6grenciler,

1. Matematiksel kavram ve ifadeleri dogru bir sekilde tanimlayarak soyut
matematiksel notasyonlari etkin bir bicimde kullanabileceklerdir.

Soyut matematigin temel sonuglarii ve tanimlarii bilerek, bu sonuglarin
matematiksel baglamdaki 6nemini degerlendirebileceklerdir.

Matematiksel ifadeleri ispatlamak veya ¢iirlitmek i¢in mantiksal argiimanlar1 ve
cesitli ispat tekniklerini (dogrudan ispat, dolayli ispat, celigki bulma yontemi aksini
ispat gibi) etkin bir sekilde kullanabileceklerdir.

Ders Ogrenim Ciktilar:

Ayrik matematik, analiz ve cebir gibi farkli matematiksel alanlardaki temel
problemlere yonelik 6grendikleri teknikleri ve yontemleri kullanarak ¢oziimler
iretebileceklerdir.

Daha Once karsilasilmamis veya yeni problemleri ¢dzmek icin analitik ve
mantiksal diisiinme becerilerini kullanarak kesin ve yapilandirilmig bir ¢6ziim yolu
gelistirebileceklerdir.

DEGERLENDIRME SiSTEMIi
Etkinlikler Say1 Katki Payr

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

e  Detayh Degerlendirme Kriterleri:
14 %S5
- Derse aktif katilim ve soru sorma

- Sinif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

| Laboratuvar H H

‘ Uygulama H H

| Arazi Calismasi H H

‘ Derse Ozgii Staj H H

| Kisa Simavlar/Stiidyo Kritigi H H

| Odev | |

| Sunum/Jiiri H H

| Proje | |

| Seminer/Workshop H H

Ara Sinavlar:
e icerik: Smav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90-110 dakika)

2 %55
e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi

Final:

e cerik: Dersin tiim icerigini kapsayan kapsamli sorular
1 %40

e  Format: Yiiz yiize. Sinav (90-110 dakika)
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e Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢zme becerilerinin kullanilabilmesi
| Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Kiime kavramina giris, kartezyen carpim,|
altkiimeler, kuvvet kiimesi, birlesim, kesisim, fark, tiimleyen,|
\Venn diyagramlari, indislenmis kiimeler, say1 sistemi olan Kiime kavramina giris, kartezyen ¢arpim,)
kiimeler, Russell paradoksu altkiimeler, kuvvet kiimesi, birlesim,
kesigim, fark, timleyen, Ven
1 Smif-ici Uygulama (5 dk.): Kiime islemlerine dair basit] diyagramlari, indislenmis kiimeler, sayi
0rneklerin yaptirilmasi sistemi olan kiimeler, Russell paradoksu ile]
ilgili konularm okunmasi. Ders Kitabi, 3
Sinif-ici Tartisma (5 dk.): Russel paradoksu kiimeler teorisi i¢in| 32.
bir eksiklik olusturur mu sorusunun tartigilmasi
Konu Anlatimi: Onermeler, ve, veya, degil baglaglari, kosullyl
onermeler, cift kosullu Onermeler, Onermeler i¢in dogruluk]
tablolari, mantiksal denklik, niceleyiciler, kosullu Onermeler )
izerine daha fazlasi, Tiirkcenin sembolik mantifa cevirisi,| Onermeler, ve, veya, degil baglaglari,
Onermelerin olumsuzlagtirilmasi, mantiksal ¢ikarim kosullu onermeler, cift kosullu 6nermeler,
onermeler i¢in  dogruluk  tablolari,)
2 Simif-i¢ci Uygulama (5 dk.): Bir onermenin dogruluk degeri, mantiksal denklik, niceleyiciler, kosull
degili, tersi, karsit tersi gibi kavramlarm Orneklemelerinin| onermeler lizerine daha fazlasi, Tiirk¢eni
lyaptirilmasi sembolik mantiga ¢evirisi, Onermeleri
) olumsuzlastirilmasi, mantiksal  ¢ikari
Sinif-ici Tartisma (5 dk.): Ise baglaci i¢in birinci 6nerme yanlig konularmin okunmasi. Ders Kitabi, 35-64.
ikinci dnerme dogru iken bilesik 6nermenin neden dogru oldugu
durumuna dair tartisma yapilmasi
Konu Anlatimi: Teoremler, tanimlar, dogrudan ispat yontemi,
durum incelemeli ispat, benzer durumlar
Smif-ici Uygulama (5 dk): Tanim ve teorem Ornekleri T?oremyer, tamrplar, d‘?g?”da“ 1spaf
S . - . . . yontemi, durum incelemeli ispat, benze
olusturularak basit bir teoremin dogrudan ispat yoOntemiyle . o .
3 - spatinm vaptirilmasi durumlar ile ilgili konulann igere
P yap boéliimlerin okunmasi. Ders Kitab1, 113
Smif-i¢i Tartisma (5 dk.): Durum incelemeli ispatlar ile benzer 125.
durumlar tizerine bir tartigma yapilmasi
IKonu Anlatimi: Dolayli ispat yontemi, tamsayilarda denklik,
imatematiksel yazim
Simif-i¢ci Uygulama (5 dk): Hem dogrudan ispat hem de dolayl Dolay.h ispat yonteml, tam.sayll‘ar(‘i.
. . . denklik, matematiksel yazim ile ilgili
4 ispat kullanilarak bir 6nerme ispatinin yaptirilmasi . s .
konulari iceren boliimlerin okunmasi. Ders
Smif-ici Tartisma (5 dk.): Dolayli ispat yonteminin elverisli Kitab1, 128-133.
oldugu 6nermeler iizerine bir tartigma yapilmasi
Konu Anlatimi: Onermelerin olmayana ergi yontemiyle ispati,
kosullu Onermelerin olmayana ergi ile ispati, ydntemleri
birlestirmek - . L .
Onermelerin olmayana ergi yontemiyle]
s . . . .y ispati, kosullu onermelerin olmayana ergi
5 Simif-i¢ci Uygulama (5 dk.): Hem dogrudan ispat hem de ¢eligki ile ispatt, ve yontemleri birlegtirme ile ilgili

bulma yontemi kullanilarak bir nermenin ispatinin yaptirilmast

Simif-i¢i Tartisma (5 dk.): Celiski bulma yontemi ya da dogrudan
ispat yontemlerinin ne tiir nermelerin ispati i¢in elverisli oldugu
konusu {izerine karsilastirmali bir tartisma yapilmasi

bolimlerin okunmasi. Ders Kitabi, 137-
143.
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IKonu Anlatimi: Ancak ve ancakli ispatlar, denk 6nermeler, varlik
ispatlart, varlik ve teklik ispatlari, yapisal ispatlar ve yapisal
olmayan ispatlar

1. Ancak ve ancakl: ispatlar, denk dnermeler,|
Simif-i¢i Uygulama (5 dk.): Yapisal ve yapisal olmayan ispatlarin| varlik ispatlari, varlik ve teklik ispatlari,|
6 Orneklerinin yaptirilarak ayni Onermenin hem yapisal hem de yapisal ispatlar ve yapisal olmayan ispatla
lyapisal olmayan yontem ile ispatlanmasi ile ilgili béliimlerin okunmasi. Ders Kitabi,
147-154.
Simif-ici Tartisma (5 dk.): Yapisal ve yapisal olmayan ispat
teknigi arasindaki fark {izerine tartismanin yapilmasi
Konu Anlatimi: Kiimeleri iceren ispatlar, “a elemani A
kiimesinin bir elemanidir.” Onermesi nasil ispatlamr? “A kiimesi
B kiimesinin alt kiimesidir. “Onermesi nasil ispatlanir? “A = B”] imeleri i . | “ el Al
Onermesi nasil ispatlanir? I K.l.lme er eeren 1Sp at ar,” 2 clemant
kiimesinin bir elemanidir.” Onermesi nasil|
Smif-ici Uygulama (5 dk.): Kiimeleri igeren kanitlar ile ilgili ISP atla?“.r? “TA kumc?m B kumesmln ‘?l
7 - . kiimesidir. “Onermesi nasil ispatlanir?
6rneklerin olusturulmasi o . .
= B” Onermesi nasil ispatlanir? konularin
Smif-ici Tartisma (5 dk.): Bir elemanin bir kiimeye aif 11c;5e;e;1615301umler1n okunmas1. Ders Kitabr,
olmadiginin ya da bir kiimenin bagka bir kiimenin alt kiimesi| ’
olmadiginin nasil kanitlanacagi iizerine tartisma yapilmast
3 Ara Smav 1 Slnav "haftasma 1.<adar. islenen konularin
tiimiiniin tekrar edilmesi.
Konu Anlatimi: Aksini ispat, evrensel dnermelerin ¢iiriitiilmesi,
aksine 6rnek, varlik dnermelerin ¢iiriitiilmesi, olmayana ergi ile]
clriitme T .. .
1. Aksini ispat, evrensel Onermelerin
Sinif-ici Uygulama (5 dk.): Varlik 6nermelerinin ¢iiriitiilmesi ile ?ummlmegl, .. "alfsme . dmek, V?ﬂ.l
9 e onermelerin giiriitiilmesi, olmayana ergi ile]
ilgili drnek uygulama yaptirilmasi . . r s .
gliritme  konularmi1 igeren  boliimleri
Smif-ici Tartisma (5 dk.): Aksini ispat ile aksine drnek ispat okunmast. Ders Kitab1, 172-178.
lyontemleri arasindaki fark iizerine tartisma yapilmast
Konu Anlatimi: Bagmti, bagintilarin  6zellikleri, denklik]
bagmtisi, denklik smiflar1 ve ayrisim, tamsayilarda n modiilii,|
kiimeler arasindaki bagintilar 1. Bagmti ile ilgili konularin hatirlanmasi.
2. Bagmti, bagntilarin &zellikleri, denkli
10 Smif-i¢i Uygulama (5 dk.): Bagintilarin 6zelliklerini saglayan ve bagmtisi, denklik siniflart ve ayrigim,)
saglamayan Orneklerinin yaptirilmasi tamsayilarda n modiilii, kiimeler arasindaki
bagmtilar konularin1 igeren boliimlerin|
Smif-i¢i Tartisma (5 dk.): Denklik bagntilarinin matematik ve okunmasi. Ders Kitabi, 201-221.
diger alanlardaki uygulamalari iizerine bir tartigma yapilmasi
Konu Anlatimi: Kismi siralama bagmtisi, alt ve {ist sinirlar,
minimal eleman, minimum eleman, maksimal eleman, maksimum|
eleman, supremum ve infimum
1. Kismi siralama bagintisi, alt ve {ist siirlar,
Sinif-ici Uygulama (5 dk.): Minimal eleman, minimum eleman, minimal eleman, minimum eleman,
11 maksimal eleman, maksimum eleman, supremum ve infimum gibi| maksimal eleman, maksimum eleman,
kavramlar1 gozlemlemek i¢in uygulama yaptirilmasi supremum ve infimum konularini igere
bolimlerin okunmasi. Kaynak: [3].
Simif-i¢i Tartisma (5 dk.): Bagintilar ile fonksiyonlar arasindaki
iligki izerine tartigma yapilmasi
12 Ara Smav 2 Slnav "haftasma l.<adar. islenen konulari
tiimiiniin tekrar edilmesi.
IKonu Anlatimi: Fonksiyon, birebir ve Orten fonksiyonlar,
lyeniden giivercin yuvast ilkesi, bileske, ters fonksiyonlar, goriintii
ve ters goriintii
1. Fonksiyon, birebir ve orten fonksiyonlar,
Smmif-i¢ci Uygulama: (5 dk) Venn diagramlar1 iizerinde] yeniden giivercin yuvast ilkesi, bileske, ters|
13 fonksiyonlarm iyi tanimlilik, birebirlik, 6rtenlik gibi 6zelliklerinin fonksiyonlar, goriintii ve ters goriinti
kavranmasina yonelik basit rnekler yaptirilmasi konularin1 igeren bdlimlerin  okunmasi.
Ders Kitabi, 223-242.
Smif-ici Tartisma: (5 dk.) Hamming kodlarinin uygulamalari
lizerine bir tartigma yapilmasi
14 IKonu Anlatimi: Kardinalite, esit kardinaliteli kiimeler, sayilabilit] 1. Kardinalite, esit kardinaliteli kiimeler,
(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 4/13



ve sayilamaz kiimeler sayilabilir ve sayilamaz kiimeler konularimni
igeren boliimlerin okunmasi. Ders Kitabi,
Smif-i¢ci Uygulama: (5 dk) Kardinalite ile birebirlik ve ortenlik] 269-280.

arasindaki iliski ile ilgili uygulama yaptirilmasi

Smif-ici Tartisma: (5 dk.) Sayilabilir sonsuz kavrami ile dogal
sayilar kiimesi arasindaki iliski iizerine tartismanin yapilmasi

Konu Anlatimi: Kardinalitelerin  karsilagtirilmasi, Cantor-
Bernstein-Schroeder Teoremi

1. Kardinalitelerin karsilastirilmasi, Cantor-

Sinif-ici Uygulama: (5 dk) Cantor-Bernstein-Schroeder Teoremi Bernstein-Schréeder  Teoremi  konularn

15 ile ilgili uygulama yaptinlmast iceren boliimlerin okunmasi. Ders Kitabu,
Simif-i¢i Tartisma: (5 dk.) Sonsuzlarin karsilastirilmasi ile ilgili 280-291.
tartisma yapilmasi

16 [Final lislenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi Toplam Isyiikii
(Saat)

Ders Saati 3 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Siavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Abstract Mathematics

CODE

MATI1161

LOCAL CREDIT

3

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

Mehmet Emin KOROGLU

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students gain the fundamental concepts and structure of
mathematics, as well as the use of precise concepts and symbols in mathematical
expressions. It also seeks to teach the methods and approaches for proving or disproving
mathematical statements, to develop skills in mathematical notation and proof techniques
necessary for more advanced courses, and to equip students with the ability to apply these
skills in practice.

COURSE CONTENT

Sets; logic; direct proof; indirect proof; proof by contradiction; proofs of unconditional
propositions; proofs involving sets; proof by counterexample; relations, functions;
cardinality.

RECOMMENDED OR REQUIRED
READINGS

Course Book:
Hammack, Richard. Book of Proof. 2018. (Link for the free Turkish translation of the

book: https://richardhammack.github.io/BookOfProof/Translations/Turkish/Turkish.html)

Required Readings:

[1] Lucas , John F. Introduction to Abstract Mathematics. Rowman & Littlefield, 1990.
[2] Bond, Robert J., Keane, William J. An Introduction to Abstract Mathematics. 2007.
[3] https://acikders.tuba.gov.tr/pluginfile.php/1225/mod_resource/content/1/sm09.pdf
Recommended Readings:

Mostafazadeh, Ali. 4 first course in abstract mathematics. Kog University Press, 2013.

Bastiirk, Savas. Soyut Matematige Giris - Matematiksel Ispati Anlamak. Egitim Publisher,
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2025.
Yesilot, Giirsel, Sonmez Deniz. Soyut Matematik. Nobel Akademik Publishing, 2024.

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

1. Define mathematical concepts and expressions accurately, using abstract
mathematical notation effectively.

Recall the fundamental results and definitions in abstract mathematics, grasping
their significance within the mathematical context.

. . Use logical arguments and various proof techniques (such as direct proof,
Course Learning Outcomes indirect proof, proof by contradiction and counterexample method) effectively
to prove or disprove mathematical statements.

Apply the techniques and methods learned to solve standard problems from
different areas of mathematics, such as discrete mathematics, analysis, and
algebra.

Use analytical and logical thinking skills to develop a precise and structured
solution approach to novel or previously unseen problems.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

o  Detailed Assessment Criteria:
14 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

| Laboratory H H

‘ Application H H

| Field Work H H

‘ Special Course Internship (Work Placement) H H

‘ Homework Assignments H H

| Presentations/Jury H H

‘ Project: H H

| Quizzes/Studio Critics 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. (90-110 minutes).

o  Detailed Assessment Criteria: 2 %55

-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
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course

e  Format: Face-to-face written exam. (90-110 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 “

Percentage of Final Examination H

TOTAL H

WEEKS

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

COURSE OUTLINE

Related Preparation

Lecture: Introduction to sets, the cartesian product,
subsets, power sets, union, mtersection, difference,|
complement, Venn diagrams, indexed sets, sets thaf
are number systems, Russell’s paradox

Quick Practice (5 minutes): Providing simple]
examples of set operations

In-Class Discussion (5 minutes): Discussion of]
whether Russell's paradox constitutes a flaw in se
theory

Reading the section covering the introduction to sets,
the cartesian product, subsets, power sets, union,
mtersection, difference, complement, Venn diagrams,
indexed sets, sets that are number systems, Russell’s
paradox. Source: Coursebook, 3-32.

Lecture: Statements, and, or, not, conditiona
statements, biconditional statements, truth tables fo:
statements, logical equivalence, quantifiers, more on|
conditional statements, translating english to symbolic
logic, negating statements, logical inference

Quick Practice (5 minutes): Providing examples of]
concepts such as the truth value, negation, converse,|
and contrapositive of a proposition

In-Class Discussion (5 minutes): Discussion on why a
compound proposition is true even when the firs
proposition is false and the second proposition is true,
with respect to the logical connective if

Recollection and activation of prior knowledge on the
concepts of statements, and, or, not, conditional
statements, biconditional statements, truth tables for
statements, logical equivalence, quantifiers, more on
conditional statements, translating english to symbolic
logic, negating statements, logical inference. Source:
Coursebook, 35-64.

Lecture: Theorems, definitions, direct proof, using
cases, treating similar cases

Quick Practice (5 minutes): Creating examples of]
definitions and theorems, and proving a simple theore
using the direct proof method

In-Class Discussion (5 minutes): Discussion o
proofs by cases, focusing on similar situations

Reading the sections covering theorems,definitions,
direct proof, using cases, treating similar cases. Source:
Coursebook, 113-125.

Lecture: Contrapositive proof, congruence of integers,
mathematical writing

Quick Practice (5 minutes): Proving a propositio
using both direct and indirect proof techniques

In-Class Discussion (5 minutes): Discussion on
propositions for which the contrapositive proof method
of proof is suitable

Reading the sections covering contrapositive proof,
congruence of integers, mathematical writing. Source:
Coursebook, 128-133.

Lecture: Proving statements with contradiction,|

proving conditional statements by contradiction,)

Proving statements with contradiction, proving
conditional statements by contradiction, combining
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combining techniques

Quick Practice (5 minutes): Proving a propositio
using both direct proof and proof by contradiction
methods

[n-Class Discussion (5 minutes): A comparative]
discussion on which types of propositions are bes
proved using proof by contradiction or direct proo
methods

techniques. Source: Coursebook, 137-143

Lecture: If-and-only-if proof, equivalent statements,
existence proofs, existence and uniqueness proofs,|
constructive versus non-constructive proofs

Quick Practice (5 minutes): Providing examples o

structural and non-structural proofs, and proving the
same proposition using both structural and non
structural methods

In-Class Discussion (5 minutes): Discussion of th
differences between structural and non-structural proo
techniques

Reading the sections on if-and-only-if proof, equivalent
statements, existence proofs, existence and uniqueness
proofs, constructive versus non-constructive proofs.
Source: Coursebook, 147-154.

Lecture: Proofs involving sets, how to prove a
element is in the set A, how to prove A is a subset of B,|
how to prove A=B

Quick Practice (5 minutes): Guided practice o
proofs involving sets

In-Class Discussion (5 minutes): A discussion on ho
to prove that an element does not belong to a set, o
that one set is not a subset of another set

Pre-reading and learning of the definitions and
properties of the proofs involving sets, how to prove an
element is in the set A, how to prove A is a subset of
B, how to prove A=B. Source: Coursebook, 157-165.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Disproof, counterexamples, disprovin
existence statements, disproof by contradiction

Quick Practice (5 minutes): Conducting an example]
lexercise on the refutation of existence propositions

In-Class Discussion (5 minutes): Discussion on th
difference between proof by contradiction and proof byj
counterexample

Reading the sections covering Disproof,
counterexamples, disproving existence statements,
disproof by contradiction. Source: Coursebook, 172-
178.

10

Lecture: Relations, properties of relations, equivalenc
relations, equivalence classes and partitions, th
integers modulo n, relations between sets

Quick Practice (5 minutes): Providing examples o
relations that satisfy and do not satisfy the properties o
relations

In-Class Discussion (5 minutes): Discussion of th
applications of equivalence relations in mathematics|
and other fields

Recollection and activation of prior knowledge on
relations.

Reading the sections covering relations, properties of
relations, equivalence relations, equivalence classes
and partitions, the itegers modulo n, relations between
sets. Source: Coursebook, 201-221.

11

Lecture: Partial order relations, lower and uppe
lbounds, minimal element, minimum element, maximal
element, maximum element, supremum, and infimum

Quick Practice (5 minutes): Conducting an exercise
to observe concepts such as minimal element,
minimum element, maximal element, maximu

element, supremum, and infimum

In-Class Discussion (5 minutes): Discussion of th
relationship between minimal element, minimum

element, and infimum

Reading the sections covering partial order relations,
lower and upper bounds, minimal element, minimum
element, maximal element, maximum element,
supremum, and infimum. Source: [3].
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12 Midterm 2 eview of all topics covered up to the exam week.

[Lecture: Functions, injective and surjective functions,|

the pigeonhole principle revisited, composition, invers

functions, image and preimage

Quick Practice (5 minutes): Providing simpl 1. Reading the sections covering Functions, injective and
13 examples on Venn diagrams to help understand the] surjective functions, the pigeonhole principle revisited,

properties of functions such as well-definedness,) composition, inverse functions, image and preimage.

injectivity, and surjectivity Source: Coursebook, 223-242.

In-Class Discussion (5 minutes): A discussion o

applications of Hamming codes

Lecture: Cardinality of sets, sets with equal

cardinalities, countable and uncountable sets

Quick Practice (5 minutes): Conducting an exercise]

on the relationship between cardinality, injectivity, and 1. Reading the sections covering cardinality of sets, sets
14 surjectivity with equal cardinalities, countable and uncountable

sets. Source: Coursebook, 269-280.

In-Class Discussion (5 minutes): Discussion on th

relationship between the concept of countable infinity

and the set of natural numbers

Lecture: Comparing cardinalities, The CantorH

Bernstein-Schroder Theorem

Quick Practice (5 minutes): Providing an exercise o 1. Reading the sections covering comparing cardinalities,
15 the Cantor-Bernstein-Schroeder Theorem. the Cantor-Bernstein-Schroder Theorem. Source:

Coursebook, 280-291.

In-Class Discussion (5 minutes): A discussion on the]

comparison of infinities
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours H 14 H 3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 5

Final (Examination Duration + Examination Prep. Duration) 10

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

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  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
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 ¢o6zebilecek 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 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 gergek hayattaki
problemlerin  matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢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

1)
[*N
1)
1)
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I
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mathematical thinking skills.

P g-4 Disiplinlerarast bir

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

Pg;-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigiinme
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.

P£2-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gergeklestirmek 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 ig¢in
hayat boyu O0grenme
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.

PQ-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

[°N
[°N
I~
I~
[°N

aragtirma 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

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.
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