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The aim of the course. The aim of this course is to introduce students to the basic concepts,
ideas and methods of elementary number theory. During the lectures we will introduce and
analyze the basic concepts and results of the number theory. Applications of the obtained results
will be presented by examples, and we will indicate the application of the number theory in
cryptography. By using claims proved during the lectures, through the exercises students should
adopt techniques for solving computational and problem-solving tasks.

Prerequisites. Elementary Mathematics.

Course content.

1.

2.

3.

Divisibility. Divisibility of integers and basic properties of divisibility. The Euclidean
algorithm.

Factorization. Prime numbers. The fundamental theorem of arithmetic. Number and
sum of divisors of a positive integer.

Congruences. Modular arithmetic. Linear congruences. The Chinese remainder
theorem. The Euler function. Wilson's and Lagrange's theorem. Primitive roots and
indices. Linear Diophantine equations. Applications of congruences.

Quadratic residues. The Legendre symbol. Quadratic reciprocity law. The Jacoby
symbol. Applications of Legendre's and Jacoby's symbol.

The Gaussian integers. Elementary properties of Gaussian integers. Divisibility and
primes in the set of Gausian integers. Sums of two squares. Pythagorean triples.
Continued fractions. Finite and infinite continued fractions. Quadratic irrationals. Pell's
equations.

Learning outcomes

No.

Learning outcomes

Use properties of divisibility, factorization and congruences in problem solving.

Recognise basic arithmetic functions.

State and apply basic theorems of number theory.

Understand the role of number theory in cryptography.

Identify properties of Gaussian integers.
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Solve some types of Diophantine equations.
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Teaching and evaluation of knowledge. Attendance at lectures and exercises is required. The
exam consists of written and oral part, and can be taken after completion of lectures and
exercises. Acceptable results of colloguiums written during the semester can replace the written
part of the exam.

Can the course be taught in English: Yes.
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