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_________________________________________________________________________________________________________

The role of numbers in the development of science, technical 

development and human life in general is incomparable. That is 

why it is very important to study the construction of numbers, 

their properties on a theoretical basis. 

 It can be said that numerical systems form the basis of general 

secondary mathematics. Because some operations on 

intuitively generated natural numbers, their comparison is 

studied in elementary school, then the system of natural 

numbers is expanded by negative numbers. 

First, natural, integer and rational numbers, the operations 

between them, the properties of these operations are studied. 

Then, the approximate value of the number and the concept of 

the square root, which is the basis for the introduction of the 

concept of irrational numbers, are studied. In the upper class 

complex numbers are partially studied. 

The study of complex numbers, research on the specifics of 

teaching complex numbers in the education system is a topical 

issue. Getting acquainted with its history is especially 

interesting for students. 

Ancient Greek mathematicians considered only natural 

numbers to be "real", but ancient Egypt and ancient Babylon 

began using fractions in practical calculations two thousand 

years before the new era. The next important step in the 

development of the concept of numbers was the negative 

numbers. They were introduced by Chinese mathematicians 

two centuries before the new era. 

In the third century AD, the ancient Greek mathematician 

Diophantus used negative numbers. He also knew the rules of 

operation on these numbers. In the eighth century, Hing 

scholars studied negative numbers in detail, interpreting them 

as "debt." Negative numbers could be used to describe changes 

in quantities in a single way. As early as the eighth century AD, 

the square root of a positive number had two values - positive 

and negative, and it was not possible to derive a square root 

from negative numbers, e.g. found that the number x with x2 = 

-9 could not be found. 

In the 16th century, the study of cubic equations necessitated 

the derivation of square roots from negative numbers. The cube 

and square roots are involved in the formula for solving the 

cubic equation. This formula is valid if the equation has one real 

root (for example, x3 + 3x - 4 = 0), and if the equation has three 

real roots (for example, x3-7x + 4 = 0) A negative number is 

formed under the square root.  

As a result, the way to find these three roots of the equation was 

through a forbidden operation - the square root of a negative 

number. To explain the resulting paradox, the Italian algebraist 

J. Cardano proposed in 1545 the introduction of new natural 

numbers. 

 He showed that the system of equations x + y = 10, xy = 40, 

which has no solution in the set of real numbers, has solutions 

in the form, only to agree with such expressions on the rules of 

ordinary algebra ) should.  

Cardano called such quantities "purely negative" and even 

"irrationally negative" considered them useless, and sought not 

to apply them. 

However, as early as 1572, the Italian algebraist R. Bombelli 

published a book on the first rules of arithmetic operations on 
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such numbers. The book also gave the rule of extracting a cubic 

root from such numbers.  

The name "Abstract Numbers" was coined in 1637 by the 

French mathematician and philosopher R. Descartes, and in 

1777 in the XVIII century. L. Euler, one of the great 

mathematicians of, proposed the use of the first letter of the 

French word "imagineire" to denote the number -1 ("abstract" 

unit); this symbol became widespread thanks to K. Gauss 

(1831). 

 During the seventeenth century, the discussion of the 

arithmetic nature of abstraction and the possibility of giving 

them a geometric interpretation continued. 

The technique of performing operations on complex numbers 

gradually developed. At the turn of the seventeenth and 

eighteenth centuries, first a general theory of n-th roots from 

negative numbers was developed, and then an n-th root theory 

of arbitrary complex numbers based on the formula of the 

English mathematician A. Muavr (1707). 

 Using this formula, it is also possible to derive equations for 

the cosine and sine of multiple arcs. At the end of the 18th 

century, the French mathematician J. Lagrange was able to say 

that abstract quantities no longer plagued mathematical 

analysis. 

Mathematicians have studied the representation of solutions of 

differential equations with constant coefficients using complex 

numbers. Such equations are found, for example, in the theory 

of the oscillation of a material point in a resistive medium. Prior 

to that, the Swiss mathematician Ya. Bernoulli applied complex 

numbers to compute integrals. 

Although many problems were solved during the 18th century 

with the help of complex numbers, including cartography and 

hydrodynamics, the theory of these numbers was not yet firmly 

grounded. That is why the French mathematician P. Laplace 

believed that the results obtained with the help of abstract 

numbers are only a guide, they become true only after they are 

directly confirmed by conclusive proofs. 

The geometric interpretation of complex numbers allows to 

define many concepts related to the functions of complex 

variables, expanding their scope. 

It has become clear that complex numbers can be used in many 

problems involving quantities described in a plane using 

vectors: in the study of fluid flow, in the theory of elasticity. 

In the development of the theory of functions of complex 

variables N.I. Muskhelishvili applied them to the theory of 

elasticity, M.V. Keldish, M.A. Lavrentyev to aero- and 

hydrodynamics, N.N. Bogolyubov and V.S. Vladimirov to the 

problems of quantum field theory. Mathematician I. S. Arjanikh 

applied complex numbers to field theory. 
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