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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

NUMBERS THEORY-II / NUMBERS THEORY-II

Ders Kodu / Course Code

MAT40420121310

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor’s / Bachelor's

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 4

Ogretim Sistemi / Teaching System

Formal Education / Formal Education

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Ogrencilerin soyut diisiinme yetenegini gelistirmek ve Sayilar Teorisinin kullanildigi ileri
duzeydeki diger dersler igin temel olusturmak.

To develop the ability to think and to interpret correctly and to give people basic
information about mathematics.

igerigi / Content

Birden Fazla Bilinmeyen igeren Lineer Kongriianslar
Yuksek Dereceden Kongrianslar

Asal Modiilli Kongruanslar, Primitif Kokler

Asal Sayilar igin Primitif Kokler

Primitif Koklere sahip Bilesik Sayilar

indeks Teorisi

Euler Kriteri,

Legendre Sembolii

Gauss Lemmasi

Kuadratik Resiprosite (Karsilikliik) Kurali ve Jacobi Semboli
ikinci Dereceden Bilesik Say1 Modiillii Kongriianslar
Bazi Ozel Sekle Sahip Sayilar, Milkkemmel Sayilar

The expression of integers in any base. The fundamental theorem of arithmetic.
Integers divisibility. Prime numbers and the distribution of prime numbers. Euclidean
division algorithm and its applications. Unique factorization of integers. Multiplicative
and additive functions. Diophantine equations. Congrue

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

-Elementary Number Theory, David M. Burton, 5th ed. Mc Graw- Hill, 2002, ISBN 0-07-
232569-0.
-Topics in Number Theory,W.J. LeVeque, Dover ed.,2002, ISBN 0-486-42539-8.

1Fethi Callialp, SaYearar Teorisi, is_tanbul, 1999
2Arif Kaya, Sayilar Kuramina Giris, I1zmir, 1988
3 Ivan Niven, Herbert S. Zuckerman, Number theory, John Wiley&sons. Inc., 1966

1/8




Ogretim Uyesi (Uyeleri) / Faculty Yrd.Dog.Dr. Yildiray GELIK
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Birden Fazla Bilinmeyen iceren Lineer Kongriianslar ve Yiiksek Dereceden Kongriianslar hakkinda

gerekli bilgi sahibidir ve bu konularla ilgili problemleri ¢ézer.

Have the basic knowledge about linear congruences in more than one unknown and congruences of
higher degree, and solve problems related to these subjects.

2 Primitif kok teorisine ait teoremlerin ispatlarini bilir, hangi tip sayilarin primitif koklere sahip oldugu

hakkinda bilgi sahibidir ve bu sayilarin bittn primitif koklerini arastirabilir.

Prove the theorems on the Theory of Primitive Roots and determine all composite numbers having
primitive roots and investigate all the primitive roots of them.

3 indeks Teorisi ile ilgili teoremleri ispatlayabilr ve bu teoriyi gesitli problemlerin gdziimimnde Prove the theorems about the theory of indices and apply this theory to the solutions of various
kullananir. problems.
4 Kuadratik rezidii kavrami hakkinda teorik bilgi sahibidir ve verilen bir sayinin belirli bir modle gére Know the theory of concept of quadratic residue, and determine whether a given integer is a quadratic

kuadratik rezidi olup olmadigini ve ikinci dereceden kongriianslarin ¢éziimlii olup olmadigini belirler.

residue of a number and, research the solvability of quadratic congruences.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
] Techniques
Birden Fazla Bilinmeyen Igeren Lineer Kongrianslar
1
Linear Congruences in More Than One Unknown.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Yuksek Dereceden Kongrlanslar
Congruences of Higer Degree.
. . Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
3 Asal Modiulli Kongrianslar, Primitif Kokler
Congruences with Prime Moduli, Primitive Roots.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Asal Sayilar icin Primitif Kokler
Primitive Roots for Primes.
. . Ogretim Yontem ve = _
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
5 Primitif Koklere sahip Bilesik Sayilar
Composite Numbers having Primitive Roots.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 indeks Teorisi
The Theory of Indices.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Euler Kriteri,
Euler’s Criterion.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Midterm exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Legendre Sembolii
Legendre Symb
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Gauss Lemmasi
Gauss’ Lemma
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Kuadratik Resiprosite (Karsiliklik) Kurali ve Jacobi Sembolu

Quadratic Reciprocity, Jacobi Symbol.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 ikinci Dereceden Bilesik Say1 Modiillii Kongriianslar
Quadratic Congruences with Composite Moduli
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 Bazi Ozel Sekle Sahip Sayilar, Miikkemmel Sayilar
Numbers of Special Form, Perfect Numbers.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Mersenne ve Fermat Sayilar
Mersenne and Fermat Numbers
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 D&nem sonu sinavi
Final exam
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Dénem sonu sinavi

Final exam
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DEGERLENDIRME / EVALUATION

Savi/ Katki Yuzdesi /
Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Katki Yuzdesi /
Sayi /
Percentage of
e Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Butlinleme Sinavi / Makeup Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 4.00 56.00
Problem C6zim / Problem Solving 10 4.00 40.00
Beyin Firtinasi / Brain Storming 10 4.00 40.00
Toplam / Total: 37 18.00 142.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 142.00/30.00 = 4.73 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 142.00 / 30.00 = 4.73 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktlan / Program Ciktilari / Program Outcomes
Learning Outcomes 1.1.1 1211 (3.1.1]3.1.2 | 3.2.1 [ 3.3.1 | 3.4.1

1.Birden Fazla Bilinmeyen
igeren Lineer Kongriianslar ve
Yiiksek Dereceden
Kongrianslar hakkinda gerekli
bilgi sahibidir ve bu konularla
ilgili problemleri ¢ozer. / Have
the basic knowledge about
linear congruences in more
than one unknown and
congruences of higher degree,
and solve problems related to
these subjects.

2.Primitif kok teorisine ait
teoremlerin ispatlarini bilir,
hangi tip sayilarin primitif
koklere sahip oldugu hakkinda
bilgi sahibidir ve bu sayilarin
batiin primitif kdklerini
arastirabilir. / Prove the
theorems on the Theory of
Primitive Roots and determine
all composite numbers having
primitive roots and investigate
all the primitive roots of them.

3.indeks Teorisi ile ilgili
teoremleri ispatlayabilr ve bu
teoriyi gesitli problemlerin
¢6zumumnde kullananir. /

Prove the theorems about the 2 2 2 3 3 3 3
theory of indices and apply this
theory to the solutions of
various problems.

4 Kuadratik rezidi kavrami
hakkinda teorik bilgi sahibidir
ve verilen bir sayinin belirli bir
modiile gbre kuadratik rezidu
olup olmadigini ve ikinci
dereceden kongriianslarin
¢6zUumla olup olmadigini
belirler. / Know the theory of
concept of quadratic residue,
and determine whether a given
integer is a quadratic residue of
a number and, research the
solvability of quadratic
congruences.
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Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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