FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Sayilar Teorisinde Ozel Sayilar ve Temel Denklemler

DERSIN KODU

MAT4570

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz/Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secimlik @Matematik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Murat ALAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilere sayilar teorisinde 6zel say1 tiirlerini ve bu sayilarla iligkili temel
denklemleri tanitarak matematigin klasik ve modern problemlerine giris yapmalarin
saglamaktir. Ders kapsaminda Ogrenciler, kare sayilar, kiip sayilar, Fibonacci ve Lucas
sayilari, Pell sayilari, Mersenne ve Fermat sayilar1 gibi 6zel sayi dizileri ile tanisacak ve bu
sayilarin say1 teorisindeki roliinii Ogreneceklerdir.Bunun yani sira, Pisagors iigliileri,
Diophantine denklemleri, Pell denklemleri, Ramanujan—Nagell tipi denklemler gibi klasik ve
modern denklemlerin ¢ézlimleri ele alinacaktir. Dersin bir diger 6nemli amaci, 6grencilerin
bu 6zel sayilar ve denklemler araciligiyla matematiksel diisiinme, ispat yapma ve problem
¢ozme becerilerini gelistireceklerdir.Ders, 6grencilere sadece teorik bilgi kazandirmakla
kalmay1p ayn1 zamanda bu bilgileri analitik sayilar teorisi, cebirsel say1 teorisi ve kriptografi
gibi alanlardaki uygulamalara tasima imkani sunmaktadir. Boylelikle ogrenciler, 6zel
sayllarin ve denklemlerin modern matematikte ve teknoloji tabanli uygulamalarda
(kriptografi, bilgisayar bilimi, algoritmalar vb.) oynadigi rolii kavrayacak ve teorik
kavramlar disiplinlerarasi problem ¢dzme siire¢lerine aktarabilme becerisi kazandirmaktir.

DERSIN iCERiGi

Ozel sayilar: kare sayilar, kiip sayilar ve diger temel say1 tiirleri; Fibonacci, Lucas ve Pell
dizileri; ozellikleri ve uygulamalari; Mersenne ve Fermat sayilari; asal sayi teorisi ile
baglantilar;; Pisagor {gliileri ve 6zel Diophantine denklemleri; lineer Diophantine
denklemleri ve ¢oziimleri; Pell denklemleri ve genellestirilmis ¢oziimler; Ramanujan—Nagell
tipi denklemler ve modern yaklasimlar; 6zel sayilarin ve temel denklemlerin analitik say1
teorisi, cebirsel say1 teorisi ve kriptografi ile iliskileri.
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Ders Kitabi:

Burton, David M. Elementary Number Theory. 8. baski, McGraw Hill, 2011.

Zorunlu Kaynaklar:

[1] Koshy, Thomas. Elementary Number Theory with Applications. 2. baski, Academic

DERS KiTABI/ MALZEMESi / | ress: 2007.

ONERILEN KAYNAKLAR Onerilen Diger Kaynaklar:

[1] Rosen, Kenneth H. Elementary Number Theory and Its Applications. 6. baski, Pearson,
2010.
[2] Yesilot, Giirsel, Yesilot, Sevim, Sayilar Teorisi Coziimlii Problemleri. Birsen Yayinevi,

2019.

Bu dersi basartyla tamamlayan 6grenciler,

Kare sayilar, kiip sayillar ve diger Ozel say: tiirlerini tanimlayarak temel
ozelliklerini agiklayabileceklerdir.

Fibonacci, Lucas ve Pell dizilerinin tanimlarini, 6zelliklerini ve Orneklerini
aciklayabileceklerdir.

Mersenne ve Fermat sayilarmin sayr teorisindeki Onemini degerlendirerek,
bunlarin asal sayilarla iligkisini agiklayabileceklerdir.

Pisagor Ttgliilerini ve bu iigliilerin olusturdugu Diophantine denklemlerini analiz
edebileceklerdir.

Ders Ogrenim Cikuilar Lineer Diophantine denklemler i¢in ¢dzlim yontemlerini uygulayabileceklerdir.

Pell denklemleri ve genellestirilmis ¢oziimlerini drneklerle agiklayabileceklerdir.

Ramanujan—Nagell tipi denklemleri tanimlayarak modern ¢oziimlerini
tartigabileceklerdir.

Ozel sayilarin ve temel denklemlerin matematiksel ispat yontemleriyle iliskisini
kurarak soyut diisiinme becerilerini gelistirebileceklerdir.

Ozel sayilarin ve denklemlerin kriptografi, bilgisayar bilimi ve analitik say1 teorisi
gibi alanlardaki disiplinlerarasi uygulamalarini érneklendirebileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1

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

e Detayh Degerlendirme Kriterleri: 14 %5
()

- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢dzme siireglerine katki
saglayabilme

| Laboratuvar H H

‘ Uygulama H H

| Arazi Calismasi H H

Derse Ozgii Staj

‘ Kisa Smavlar/Stiidyo Kritigi (Zorunlu): 6 %20
(1]
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HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI

HAFTALAR KONULAR

On Hazirhk

fonksiyonlar ve sayilar teorisinde temel bilgiler

1 Smif-i¢i Uygulama (5 dk.): Euler ¢ fonksiyonunun kiigiik sayilar

licin hesaplanmasi

Konu Anlatimi: Fermat Teoremi, Euler Teoremi ve aritmetik

Sayilar teorisine giris dersinden temel
kavramlarin hatirlanmasi

Fermat Teoremi, Euler Teoremi, aritmeti
fonksiyonlar ve sayilar teorisinde temel
bilgiler ile ilgili boliimlerin okunmasi.
Kaynak: Ders Kitabi, Bolim 1-9, 85-93;

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e  Format: Yiiz yiize. Coktan segmeli kisa smav (5-10 dakika)
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢ozebilme
Odev H H
Sunum/Jiiri:
o Icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlari yapmalarinimn istenmesi
e  Format: Grup sunumlari 1 %15
e Detayh Degerlendirme Kriterleri:
-Ogrenilen konularm dogru bir sekilde agiklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
| Proje | | ] |
| Seminer/Workshop H H |
Ara Smavlar:
e icerik: Sinav haftasma kadar islenen konularm timiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Siav (90 dakika)
1 %20
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi
Final:
e cerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (90 dakika)
e Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60 | .
| Final Siavinin Basar1 Notuna Katkisi H %40 | l
| TOPLAM | %100 |

Sinif-i¢i Tartisma (5 dk.): Fermat ve Euler teoremlerinin modern

131-141.
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kriptografideki roliiniin tartigilmast

IKonu Anlatimi: Mersenne asallar1 ve miikemmel sayilar

Smif-i¢i Uygulama (5 dk.): 2P - 1 bi¢iminde sayilar i¢in asal

testlerin uygulanmast 1. Mersenne asallari ve miikemmel sayila

2 konularmi igeren boéliimlerin  okunmast.

Sinif-i¢i Tartisma (5 dk.): Lucas—Lehmer algoritmasinin Kaynak: Ders Kitab1, 317-325.

Oneminin tartigilmast

IKonu Anlatimi: Mersenne asallari ve mitkemmel sayilar fermat

say1lar1

Simif-ici Uygulama S d.k.): Kuguk n i¢in Fermat sayilarinin asal 1. Mersenne asallari ve mikemmel sayila
olup olmadiginin test edilmesi !

3 Fermat sayilar1  konularmi  igere
Simif-ici Tartisma (5 dk.): Fermat sayilarinin diizgiin gokgen gggl_rgléelrm okunmast. Kaynak: Ders Kitabr,
ingasi ile iliskisinin tartigsilmasi '

IKisa Smav 1 (15 dk.)
IKonu Anlatimi: Kuadratik karsiliklilik ilkesi
Elnlf-llg::n Ulyglunl;ma (151 rﬂk.i: Kiigiik drneklerle Legendre sembolii |, Kuadratik Karsihklilik ilkesi konusun

4 esaplamata yaprimas iceren bolimiin okunmasi. Kaynak: Ders|
Sinif-i¢i Tartisma (5 dk.): Gauss’un kuadratik karsiliklilik Kitabr, 259-273.
lispatinin dneminin tartigilmasi
IKonu Anlatimi: Pisagor iicliileri
Smif-i¢i Uygulama (5 dk.): Euclid formiilii ile Pisagor
tigliilerinin tiretilmesi 1. Pisagor’un Antik Cag matematigindeki

5 Onemi.

Sinif-i¢i Tartisma (5 dk.): Pisagor iicliilerinin tarihsel neminin 2. Pisagor Ugliileri konusunu igeren boliimii
ve uygulamalarinin tartigilmasi okunmasi. Kaynak: Ders Kitabi, 333-343.
Kisa Sinav 2 (15 dk.)
IKonu Anlatimi: Fermat’in Son Teoremi

" AL AL AL B s
Sg;irligltllngsyigulama (5 dk.): x"4+y =274 ¢oziimsiizligiiniin 1. Fermat’in Son Teoremi konusunu igeren

6 o boiimiin okunmasi. Kaynak: Ders Kitabu,|
Sinif-i¢i Tartisma (5 dk.): Fermat’in Son Teoremi’nin say1 344-349.
teorisine etkisinin tartigilmast
IKonu Anlatimi: Fermat’in Son Teoremi ve benzer denklemler

s ¢ A=A icin eBiimil _
:::ltflrlﬁ:ngzlgmama (5 dk.): x"3ty”3=2"3 igin ¢ozlimiin 1. Fermat'm Son Teoremi ve benze

7 $ denklemler konusunu igeren bdliimii
Sinif-i¢i Tartisma (5 dk.): Eliptik egriler ile baglantilarinin okunmast. Kaynak: Ders Kitabt, 350-356.
tartigilmast

3 Ara Sinav 1 Sinav haftasina kadar islenen konularin tiimiiniin

tekrar edilmesi
IKonu Anlatimi: Tamsayilarin kareler toplami olarak temsili
Smmif-ici Uygulama (5 dk.): Kiigiik n’ler i¢in iki kare toplami
kontroliiniin yapilmasi 1. Tamsayilarin kareler toplami olarak temsili
9 Simif-i¢i Tartisma (5 dk.): Lagrange’in dort kare teoreminin konusunu igeren bolimiin  okunmasi.
tartigilmasi Kaynak: Ders Kitabi, 357-370.
Kisa Smav 3 (15 dk.)
Konu Anlatimi: Fibonacci sayilari 1. Altin oran kavraminin arastirilmasi
10 2. Fibonacci sayilar1  konusunu igeren|

Sinif-i¢i Uygulama (5 dk.): Fibonacci dizisinin ilk 15 teriminin

boliimiin okunmasi. Kaynak: Ders Kitabi,
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hesaplanmast 371-382.

Smif-i¢i Tartisma (5 dk.): Fibonacci’nin doga ve bilgisayar
bilimlerindeki roliiniin tartigilmasi

IKisa Smav 4 (15 dk.)

IKonu Anlatimi: Fibonacci sayilarinin 6zellikleri (devam)

Sinif-i¢i Uygulama (5 dk.): Altin oran baglantisinin arastirilmasi 1. Fibonacci sayilarmin 6zelliklerini igere:
11 boliimiin okunmasi. Kaynak: Ders Kitabi,

Simif-ici Tartisma (5 dk.): Lucas sayilari ile baglantilarinin 383-395.

tartisilmasi

IKonu Anlatim: Siirekli kesirler

Sinif-i¢i Uygulama (5 dk.): Basit irrasyonel sayilar i¢in siirekli
kesir agiliminin yapilmasi

1. Siirekli kesirler konusunu igeren bolimii
Sinif-i¢i Tartisma (5 dk.): Rasyonel yaklagimda siirekli kesirlerin okunmasi. Kaynak: Ders Kitabi, 399-406.
lglicliniin tartigilmasi

12

IKisa Smav 5 (15 dk.)

IKonu Anlatim: Siirekli kesirler ve Pell denklemi

Sinif-i¢i Uygulama (5 dk.): Kiigiik d degerleri igin Pell
13 denkleminin ¢dziimlerinin yapilmasi 1. Pell denklemi konusunu igeren boliimii
okunmasi. Kaynak: Ders Kitabi, 407-415.
Sinif-i¢i Tartisma (5 dk.): Pell denkleminin Diophantine

denklemlerle iliskisinin tartisilmasi

IKonu Anlatimi: Pell denkleminin 6zellikleri

Sinif-i¢i Uygulama (5 dk.): x*2-2y"2=1 i¢in ¢6ziimlerin

pulunmas: 1. Pell denkleminin 6zellikleri konusun

14 .. QLT Dot ] - iceren bolimiin okunmasi. Kaynak: Ders
Simif-i¢i Tartisma (5 dk.): Siirekli kesirlerin sinirsiz ¢éziimler Kitab1, 416-424.

saglamasi hakkinda bir tartismanin yapilmast

IKisa Smav 6 (15 dk.)

Ogrenci sunumlarinin dinlenmesi

IKonu Anlatimi: Pell denkleminin farkli denklemlere uygulanisi

Smif-ici Uygulama (5 dk.): Ders kitab1 sonundaki aligtirmalarin Matlab, Maple veya Python dillerinin birinde dersin

15 Sziilmesi konular1  {izerine yapilacak bir uygulamanin|
i kodlarinin hazirlanmasi ve 6rneklendirilmesi.
Sinif-i¢i Tartisma (5 dk.): Pell denkleminin genellestirmelerinin
tartigilmast

16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iISYUKU TABLOSU

Etkinlikler liresi Toplam lsyiikii

Ders Saati 42

Laboratuar

Uygulama (s6zlii Sinav)

Arazi Calismasi

Siif Dis1 Ders Calismasi
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Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (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 |

Mathematics

Special Numbers and Fundamental Equations in Number Theory

MAT4570
3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE None

SEMESTER Fall / Spring

COURSE LANGUAGE English, Turkish

LEVEL OF COURSE First Cycle

COURSE TYPE Elective@ Bachelor Programme in Mathematics

COURSE CATEGORY Core Courses

MODE OF DELIVERY Face-to-Face

OWNER ACADEMIC UNIT Department of Mathematics

COURSE COORDINATOR Murat ALAN

ASSISTANT(S)

This course aims to help students introduce special types of numbers in number theory
and the fundamental equations associated with them, thereby providing an entry point to
both classical and modern problems of mathematics. Within the scope of the course,
students will become familiar with special sequences such as square numbers, cube
numbers, Fibonacci and Lucas numbers, Pell numbers, Mersenne numbers, and Fermat
numbers, and they will learn the role of these numbers in number theory. In addition,
solutions of classical and modern equations such as Pythagorean triples, Diophantine
equations, Pell equations, and Ramanujan—Nagell type equations will be studied. Another
important objective of the course is to enhance students’ abilities in mathematical
thinking, proof construction, and problem solving through the study of these special
numbers and equations. The course not only provides students with theoretical knowledge
but also offers opportunities to transfer this knowledge to applications in areas such as
analytic number theory, algebraic number theory, and cryptography. In this way, students
will gain an understanding of the role of special numbers and equations in modern
mathematics and technology-based applications (cryptography, computer science,
algorithms, etc.), and will develop the ability to apply theoretical concepts to
interdisciplinary problem-solving processes.

COURSE OBJECTIVES

Special numbers: square numbers, cube numbers, and other basic types of numbers;
Fibonacci, Lucas, and Pell sequences; their properties and applications; Mersenne and
COURSE CONTENT Fermat numbers; their connections with prime number theory; Pythagorean triples and
special Diophantine equations; linear Diophantine equations and their solutions; Pell
equations and generalized solutions; Ramanujan—Nagell type equations and modern
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approaches; the relations of special numbers and fundamental equations with analytic
number theory, algebraic number theory, and cryptography.

Coursebook:

[1] Burton, David M. Elementary Number Theory. 8th ed., McGraw Hill, 2011.
Required Readings:

[1] Koshy, Thomas. Elementary Number Theory with Applications. 2nd ed., Academic
RECOMMENDED OR REQUIRED Press, 2007.

READINGS Recommended Readings:

[1] Rosen, Kenneth H. Elementary Number Theory and Its Applications. 6th ed.,
Pearson, 2010.

[2] Yesilot, Giirsel, Yesilot, Sevim. Sayilar Teorisi Coziimlii Problemleri. Birsen

Yayinevi, 2019.

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

1. Explain square numbers, cubic numbers, and other special classes of numbers
by giving their definitions and fundamental properties.

Explain the definitions and properties of the Fibonacci, Lucas, and Pell
sequences

Evaluate the significance of Mersenne and Fermat numbers in number theory
by explaining their connection to prime numbers.

Course Learning Outcomes Analyse Pythagorean triples and the Diophantine equations they generate.

Apply solution methods for linear Diophantine equations.

Explain Pell’s equations and their generalized solutions with examples.

Identify Ramanujan—Nagell type equations by discussing their modern
approaches.

Relate special numbers and fundamental equations to mathematical proof
techniques, developing abstract reasoning skills.

Illustrate interdisciplinary applications of special numbers and equations in
fields such as cryptography, computer science, and analytic number theory.

EVALUATION SYSTEM

Activities Number Percentage of Grade

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

e  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

‘ 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 (5-10 minutes)
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e  Detailed Assessment Criteria:

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

Homework Assignments

Presentations/Jury:
e  Content: Students will be asked to evaluate their own learning

processes and deliver group presentations
e  Format: Group presentations

e  Detailed Assessment Criteria:

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

‘ Project

‘ Seminar/Workshop

Midterms:
e  Content: Comprehensive questions covering all topics addressed up

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

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

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 H %60 ‘

‘ Percentage of Final Examination H %40 ‘

TOTAL %100

Related Preparation

WEEKS COURSE OUTLINE
Lecture: Fermat’s Theorem, Euler’s Theorem,
arithmetic functions, and fundamental concepts in
number theory
1 Quick Practice (5 minutes): Computing the Euler ¢

function for small integers
In-Class Discussion (5 minutes): Discussion on the]
role of Fermat’s and Euler’s theorems in modern

cryptography

Recollection and activation of prior knowledge on basic
concepts from the introduction to number theory
course.

Recollection and activation of prior knowledge on
Fermat’s Theorem, Euler’s Theorem, arithmetic
functions, and other fundamental topics in numbe
theory. Source: Coursebook, 1-9, 85-93; 131-141.
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Lecture: Mersenne primes and perfect numbers

Quick Practice (5 minutes): Primality tests for
numbers of the form 2p — 1

In-Class Discussion (5 minutes): Discussion on the
importance of the Lucas—Lehmer algorithm

Reading the sections on Mersenne primes and perfec
numbers. Source: Coursebook, 317-325.

Lecture: Mersenne primes, perfect numbers, and|
IFermat numbers

Quick Practice (5 minutes): Testing whether Fermat]
numbers are prime for small n

In-Class Discussion (5 minutes): Discussion on the
connection between Fermat numbers and the

construction of regular polygons

Quiz 1 (15 minutes)

Reading the sections on Mersenne primes, perfec
numbers, and Fermat numbers. Source: Coursebook,
326-331.

ILecture: The law of quadratic reciprocity

Quick Practice (5 minutes): Computing Legendre
symbols with small examples

In-Class Discussion (5 minutes): Discussion on the
significance of Gauss’s proof of quadratic reciprocity

Reading the section on the law of quadratic reciprocity.
Source: Coursebook, 259-273.

ILecture: Pythagorean triples

Quick Practice (5 minutes): Generating Pythagorean|
triples using Euclid’s formula

In-Class Discussion (5 minutes): Discussion on the
historical importance and applications of Pythagorean

triples

Quiz 2 (15 minutes)

Researching the importance of Pythagoras in ancien
mathematics.

Reading the section on Pythagorean Triples.
Source: Coursebook, 333-343.

ILecture: Fermat’s Last Theorem

Quick Practice (5 minutes): Demonstrating the
impossibility of solutions for x"*4+y~4=z"4

In-Class Discussion (5 minutes): Discussion on the
impact of Fermat’s Last Theorem on number theory

Reading the section on Fermat’s Last Theorem. Source:
Coursebook, 344-349.

ILecture: Fermat’s Last Theorem and related equations

Quick Practice (5 minutes): Exploring solutions for|
x"3+y~3=2z"3

In-Class Discussion (5 minutes): Discussion on|
connections with elliptic curves

Reading the section on Fermat’s Last Theorem an
similar equations. Source: Coursebook, 350-356.

Midterm 1

Review all topics covered up until exam week.

Lecture: Representation of integers as sums of squares

Quick Practice (5 minutes): Verifying two-square
representations for small integers

In-Class Discussion (5 minutes): Discussion on|
Lagrange’s Four-Square Theorem

Quiz 3 (15 minutes)

Reading the section on representation of mtegers as
sums of squares. Source: Coursebook, 357-370
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Lecture: Fibonacci numbers
Quick Practice (5 minutes): Calculating the first 15
terms of the Fibonacci sequence
1. Researching the concept of the golden ratio.
10 In-Class Discussion (5 minutes): Discussion on the 2. Reading the section on Fibonacci numbers. Source:
role of Fibonacci numbers in nature and computer Coursebook, 371-382
science
Quiz 4 (15 minutes)
ILecture: Fibonacci numbers (continued)
1 gil;gcggzcuce (5 minutes): Exploring the golden ratio 1. Reading the section on properties of Fibonacci
numbers. Source: Coursebook, 383-395
In-Class Discussion (5 minutes): Discussion on|
connections with Lucas numbers
ILecture: Continued fractions
Quick Practice (5 minutes): Continued fraction|
expansions for simple irrational numbers
12 1. Reading the section on continued fractions. Source:
In-Class Discussion (5 minutes): Discussion on the Coursebook, 399—406
strength of continued fractions in rationall
lapproximation
Quiz 5 (15 minutes)
ILecture: Continued fractions and Pell’s equation
13 g)lrnscrgalll) l;lzclfllecseo(lf d minutes): Solving Pell’s equation 1. Reading the section on the Pell equation. Source:
Coursebook, 407415
In-Class Discussion (5 minutes): Discussion on the
relation of Pell’s equation to Diophantine equations
ILecture: Pell’s equation
Quick Practice (5 minutes): Finding solutions to x2 -
2y™2 =1
14 1. Reading the section on properties of the Pell Equation.
In-Class Discussion (5 minutes): Discussion on the Source: Coursebook, 416-424
role of continued fractions in generating infinitely many|
solutions
Quiz 6 (15 minutes)
Student Presentations
Lecture: Applications of Pell’s equation to other
[Equations
15 Preparation and demonstration of code using MATLAB, Maple,
Quick Practice (5 minutes): Selected exercises fromlor Python on course topics.
the textbook
In-Class Discussion (5 minutes): Discussion on|
eneralizations of Pell’s equation
16 Final |I Review of all topics covered.
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Activities

Number Duration Total Workload
(Hour)

Course Hours

3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

10

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

15

Final (Examination Duration + Examination Prep. Duration)

20

Total Workload:

Total Workload / 30(h):
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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  uygulamalarini
aciklayabileceklerdir. / State
the definitions and theorems
in fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their
applications.
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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
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.
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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.
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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.
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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.
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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.
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