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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Adi

Course Name

Sayilar Teorisi

Number Theory

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyil Kredisi AKTS Ders (Theoretical) Uygulama Laboratuar
(Code) (Semester) (Local Kredisi (Tutorial) (Laboratory)
Credits) (ECTS
Credits)
MAT 448 7,8 3 6 3
MAT 448E
Bolim / Program Matematik BélimU/ Matematik Miihendisligi
(Department/Program) Department of Mathematics/ Mathematics Engineering
Dersin Tiirii Dersin Dili
(Course Type) Secgmeli(Elective) (Course Language) Tiirkge/ingilizce
Turkish/English)
Dersin Onkosullari Yok(None)
(Course Prerequisites)
Dersin mesleki bilesene Temel Temel Mihendislik Tasarim insan ve Toplum Bilim
katkisi, % Bilim Mihendislik (Engineering Design) (General Education)
(Course Category (Basic (Engineering Science)
by Content, %) Sciences)
100% - _

Dersin Igerigi
(Course Description)

Bolinebilme,Euclid algoritmasi,asal sayilar,kongriianslar,Cin kalan teoremi,Fermat(klguk teoremi,Euler teoremi,
primitif kokler,asal-kuvvet modulli kongriianslar,Binom teoremi,cebirsel tamsayilar,kuadratik rezidiler,kuadratik
reciprosite,Jakobi ve Legendre sembolleri,Euler fonksiyonu, Moébius fonksiyon,carpimsal fonksiyonlar,surekli
kesirler,rasyonel yaklagim,Diophant denklemler,Pell denklemi.

Divisibility, Euclidean algorithm,prime numbers,congruences,Chinese remainder theorem,Fermat’s little
theorem,Euler’s theorem primitive roots,congruences with prime-power moduli,Binomial theorem,algebraic
integers,quadratic residues,quadratic reciprocity,Jacobi and Legendre symbols,Euler’s function,Mdbius inversion
formula,multiplicative functions,continued fractions,rational approximation,Diophantine equations,Pell’s equation.

Dersin Amaci

(Course Objectives)

1. Tamsayilarin 6zelliklerinin incelenmesi konusunda bilgilendirmek.

2. Ogrencileri ileri diizey sayilar teorisi ve cebir derslerine hazirlamak.
3. Sayilar teorisinin uygulamalarini (Kriptoloji gibi) sergilemek.

1. To provide an introduction to the study of properties of integers.
2. To prepare students to graduate-level courses in number theory and algebra.
3. To demonstrate applications of number theory (such as public-key cryptography)

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Beu dersi tamamlayan 6grenci,

I. Bolunebilme kavram ve 6zelliklerini anlar.En buyuk ortak bélen ve en kuguk ortak kat tanimlarini ve
ozelliklerini bilir.

II. Euclid algoritmasini anlar,lineer diofant denklemleri ¢ézebilir,kongriians kavramini anlar.

[ll. Bir sayinin asal olup olmadigini belirleyebilir.Bir sayiy1 asal ¢garpanlarina ayirabilir.

IV. Kongriianslarla temel islemler yapabilir,lineer kongriians denklemlerinin bitin ¢ézimlerini bulabilir.
Cinlilerin kalan teoremini uygulayabilir.

V. Lineer olmayan kongrians denklemlerinin ¢éziim kiimelerini belirleyebilir,béyle denklem
sistemlerini ¢ézebilir.

VI. Kuadratik rezidi ve kuadratik resiprosite kavramlarini anlar,aritmetik fonksiyoanlari anlar ve
Ozelliklerini kullanabilir.

VII. Rasyonel ve reel sayilarin surekli kesirlerle temsillerini anlar

Students compteting this course will be able to:

I. Understand the concept and properties of divisibility. Know the definitions and properties of
greatest common divisor and least common multiple.

Il. Understand the Euclidean algorithm, can solve the linear diophantine equations and understand
the concept of congruence.
Ill. Determine if a number is prime, compute the prime power factorization of a number.

IV. Be able to perform basic operations with congruences, compute the set of all solutions to
linear congruence. Be able to apply Chinese remainder theorem.

V. Describe the set of solutions of non-linear congruence equations and be able to solve systems
of such equations.

VI. Understand the concepts of quadratic residues and quadratic reciprocity.Understand and use
arithmetic functions and their properties.

VII. Undertsand the representation of rational and real numbers by continued fractions.




Ders Kitabi
(Textbook)

Elemantary Number Theory, William Leveque,Dover Pblications,Inc,NY,1990.

Diger Kaynaklar

(Other References)

Elemantary Number Theory, Charles Vanden Eyden, McGraw-Hill

Elemantary Number Theory, Jones,G. and M. Jones, Springer.

Odevler ve Projeler

(Homework & Projects

Laboratuar
Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmede Katkisi, %

(Effects on Grading, %)

Yil Igi Sinavlarn 2
(Midterm Exams)

50%

Kisa Sinavlar
(Quizzes)

Odevler
(Homeworks)

Projeler
(Projects)

Doénem Odevi
(Term Paper)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1
(Final Exam)

50%




DERS PLANI

Ders
Hafta Konular Ciktisi
1 Bélunebilme, Bélenler, B6lme Algoritmasi, En Blyuk Ortak Bolen, Aralarinda Asal Sayilar |
2 En Kiigik Ortak Kat, Euclid Algoritmasi 1l
3 Lineer Diofant Denklemler, Kongriianslar 1
4 Asal Sayilar, Asal Carpanlara Ayirma, Aritmetigin Temel Teoremi, Asal Sayilarin Dagilimi 1
5 Ara Sinav | 11,111
6 Kongriianslar, Lineer Kongriianslar, Lineer Kongriians Sistemler-Cinlilerin Kalan Teoremi [\
7 Fermat ve Euler Teoremlaeri \%
8 Polinom Kongriianslar, Asal Kuvvet Modiilli Kongrianslar, Primitif Kékler \Y%
9 Kuadratik Residuler (Legendre sembolii), Kuadratik reciprocite VI
10 Ara Sinav |l IV,V,VI
11 Asal Kuvvet Modulli Kuadratik Residuler. Herhangi Modulli Kuadratik Residuler. VI
12 Aritmetik Fonksiyonlar. Euler Phi Fonksiyonu, Mobils Fonksiyonu, Dirichlet Carpimi VI
13 SonluSirekli Kesirler, Sonsuz Surekli Kesirler, Rasyonel Yaklagim. VI
14 Diofant Denklemleri, Pell Denklemi VI
COURSE PLAN
Course
Weeks Topics Qutcomes
1 Divisibility,Divisors,Division Algorithm,The Greatest Common Divisor and Least Common I
Multiple
2 Euclidean Algorithm, Relatively Prime Numbers Il
3 Linear Diophanetine Equation, Conguences Il
4 Prime Numbers,Prime Factorisation,The Fundamental Theorem of Arithmetic,Distribution of [
Primes
5 Midterm | L1
6 Congruences,Linear Congruences,Systems of Linear Congruences-Chinese Remainder \
Theorem
7 The Teorems of Fermat and Euler \Y%
8 Polynomail Congruences, Congruences with prime-power Moduli,Primitive Roots V
9 Quadratic Residues,(Legendre Symbol), Quadratic Reciprocity \i
10 Midterm Il 1IV,V,VI
11 Quadratic Residues for prime-power Moduli, Quadratic Residues for arbitrary Moduli \i
12 Arithmetic Functions, Euler Phi Function, MObius Function, Dirichlet Product \ii
13 Finite continued fractions, Infinite continued fractions, Rational Approximations VII
14 Diophhantine equations, Pell equation \i




Dersin Matematik Miihendisligi Programiyla iliskisi

Katki
Programin mezununa kazandiracagi bilgi ve beceriler (programa ait giktilar) Seviyesi
1[(2(3
a | Matematik ile ilgili kavramlari ve kavramlar arasi iligkileri anlayabilme; kuramsal ve X
uygulamali bilgilere sahip olabilme
b [ Matematik bilgilerini diger disiplinlere uygulayabilme X
C | Bilim ve mihendislige ait problemleri tanimlama, modelleme ve ¢6ziimleyebilme X
d | Cok disiplinli gruplarda galisabilme ve/veya liderlik yapabilme
e | Problem ¢bézmek igin algoritma ve bilgisayar programi yazma, kullanma ve sayisal X
¢dzumleri gorsellestirebilme
f | Mesleki ve etik sorumluluk anlayisina sahip olabilme, X
g | Tirkce velveya ingilizce etkin yazili ve sozli iletisim kurabilme, X
h | Matematiksel diisinme ve ispat tekniklerini 6grenme ve uygulayabilme X
I | Hayat boyu 6grenimin 6nemini kavrama ve uygulayabilme X
j | Matematigin gtincel ve cagdas konularini arastirabilme X
k | Matematik ile ilgili ileri diizeydeki bir calismayi bagimsiz olarak yiiritebilme X
| | Alani ile ilgili konularda diislincelerini ve sorunlara iliskin ¢éziim onerilerini yazili ve X
s6zlu olarak aktarabilme
1: Az Katki, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Mathematics Engineering Curriculum
Level of
Program Outcomes Contribution
1|2 3
a | An ability to understand the concepts of mathematics and the relationships X
between these concepts; an ability to acquire theoretical and practical
knowledge
b [ An ability to apply knowledge of mathematics to other disciplines X
¢ | An ability to identify, formulate and solve science and engineering problems X
d | An ability to function in and/or develop leadership in multi-disciplinary teams.
e | An ability to write and use algorithms and computer programs to solve X
problems; an ability to visualize numerical solutions
f An understanding of professional and ethical responsibility X
g | An ability to communicate effectively in written and oral Turkish and/or English. X
h [ An ability to learn and apply mathematical thinking and proof techniques X
[ A recognition of the need for, and an ability to engage in, life-long learning X
| An ability to research current and contemporary issues in mathematics X
k | An ability to conduct an independent study in advanced mathematics X
I An ability to effectively communicate ideas and solutions proposals related to X
the field, both orally and in writing
1: Little Contribution, 2. Partial Contribution, 3. Full Contribution
Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Department of Mathematics 2013




