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1 GENERAL INTRODUCTION

1 General Introduction

Number Theory is a branch of mathematics that deals with the properties and relationships of
integers. It is one of the oldest and most fundamental areas of mathematics, often referred to as
the Queen of Mathematics. The study of numbers has been central to mathematics since ancient

times, with applications in cryptography, coding theory, and computer science.

1.1 Historical Background

The study of numbers dates back to ancient civilizations, with contributions from:

The Babylonians and Egyptians, who used number systems for practical calculations.

* The Greeks, especially Euclid, who developed fundamental theorems on divisibility and

prime numbers.
* Pierre de Fermat, known for Fermat’s Little Theorem and his famous Last Theorem.
* Leonhard Euler, who expanded number theory through Euler’s totient function.

* Carl Friedrich Gauss, who introduced modular arithmetic and developed the theory of

congruences.

1.2 Applications of Number Theory

Although Number Theory was historically considered pure mathematics, it has found significant

applications in modern areas, including:

* Cryptography: RSA encryption and elliptic curve cryptography rely on properties of

prime numbers and modular arithmetic.

* Computer Science: Hash functions, random number generation, and error detection

codes.
* Coding Theory: Applications in data transmission and error correction.
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1 GENERAL INTRODUCTION

Number Theory is a rich and fascinating field that explores the properties of integers and their
relationships. With deep theoretical foundations and modern applications, it continues to be an

essential part of mathematical research and technological advancements.

1.3 The Beauty of Numbers

Sum of Odd Numbers Forms Perfect Squares

1=1
1+3=4
1+3+5=9

1+3+5+7=16
1+3+5+7+9=25
14+3+5+7+9+11=36

1+3+5+7+9+11+13 =149

Palindromic Multiplication

1-1 =1
11-11 = 121
111111 = 12321
1111 - 1111 = 1234321
11111 - 11111 = 123454321
111111 - 111111 = 12345654321
1111111 - 1111111 = 1234567654321
11111111 - 11111111 = 123456787654321
111111111 - 111111111 = 12345678987654321
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Factorial values

1!
2!
3!
4
5!

7!
8!

10!

1

I1x2=2

1x2x3=6

1x2x3x4=24

1x2x3x4x5=120
1XxX2x3x4x5x6="T720
1x2x3%x4x5x6x7=25,040
1x2x3x4x5x6x7x8=40,320
I1Xx2x3%x4x5x6x%x7x8x9=362,880
1Xx2x3x4x5x6x7x8x9x10=3,628,800

1 =1 (1=1)
1+2+1 = 2+2 (121 ~22)

1+24342+1 = 3+3+3 (12321 ~ 333)

14243+44+3+42+1 = 4+4+4+4 (1234321 ~ 4444)

Pascal’s Triangle

1 21
13 3 1
1 46 4 1
1 5 10 10 5 1
1 6 15 20 15 6 1
1 7 21 35 35 21 7 1
1 8 28 56 70 56 28 8 1
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