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CONCEPT OF LOGARIFM AND ITS PROPERTIES

Abstract. This article will give an overview of logarithms, in particular, the concept of logarithm and
its mathematical properties, as well as the history of the origin of this mathematical concept.
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In mathematics, in most cases, solutions to problems and examples are found using equations.
For example, there are problems that can be solved using a system of equations, first, second and
higher equations. In addition, we face many such problems in life, which are usually solved using
logarithms from some branches of mathematics. That is, some problems, for example, a number of
problems related to technology, appear in the form of a logarithmic equation. In addition, there are
different forms of logarithmic equations and different methods of solving them. We come across
similar examples and problems in the 10th grade "Mathematics" textbook. This textbook shows
several examples of logarithms, but we can see that there is not enough information about them.

Calculating logarithms is called logarithmology. Values a, b are real in most cases, but there
are also complex logarithms. Logarithms have special properties that are widely used to significantly
simplify time-consuming calculations. Moving into the world of logarithms, multiplication is
replaced by addition, subtraction is division, and exponentiation and root extraction become
exponentiation and division, respectively. Laplace said about the invention of logarithms:
"Logarithms have shortened the work of the mathematician and doubled his life." The definition of
logarithms and a table of their values (for trigonometric functions) were first published in 1614
by the Scottish mathematician John Napier. Expanded and improved by other mathematicians.

* log,a =1
*log,1 =0
* amgub = b
x afﬂﬂbf i ciagba

« log,(mn) = log,m + log,n
«log, () = logym — logyn

« log,(mP) = plog,m

Logarithmic tables were created and logarithmic rulers were used. Logarithmic tables were
widely used for scientific and engineering calculations for more than three centuries before the
advent of electronic calculators and computers. Properties of logarithms: Various properties of
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logarithms are often used in substitution of expressions involving logarithms, calculations and
solving equations.

Logarithms are indispensable in many other areas of human activity: solving differential
equations, classifying the values of quantities (for example, sound frequency and intensity),
estimating various relationships, information theory, probability theory, etc. This function represents
an elementary number, which is the inverse of the exponential function. The most commonly used
type of logarithms are real logarithms.

e 2 (binary),
e ¢ (natural) and
e 10 (decimal logarithm)

Addition, multiplication, and exponentiation are the three most basic arithmetic operations. The
opposite of addition is subtraction, and the opposite of multiplication is division. Similarly, a
logarithm is the inverse of an exponent. Exponents - the base of the number b is raised to the power y
of a certain degree, giving the value of x; it is determined. Using the properties of logarithms proved
above, we can find the value of each logarithm in the expression:
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