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THE ROLE OF INVERSE MATRIX IN MODERN LIFE 

 

Computing the inverse matrix is one of the most important aspects of linear 

algebra. The inverse matrix can be used to solve systems of linear equations, 

compute the determinant of a matrix, and find solutions to various mathematical 

problems. This topic is important both for mathematical and computer science 

disciplines. 

Computing the inverse matrix can be a time-consuming process. Therefore, 

for matrices of large sizes, computing the inverse matrix can be impractical in terms 

of calculation speed. However, there are methods and algorithms that allow reducing 

computational costs and increasing the efficiency of calculations. 

The inverse matrix is a matrix that is the inverse of the original matrix. In 

other words, if we multiply the original matrix by its inverse matrix, we will obtain 

the identity matrix, where the “ones” are located on the main diagonal, and all other 

elements are “zeros”. For square matrices, i.e., matrices with the same number of 

rows and columns, the inverse matrix exists if and only if its determinant is not equal 

to zero. 

The determinant is a numerical value that is defined for a square matrix and is 

represented by a number. Intrinsically, it indicates how "compressed" or "stretched" 

the space defined by the matrix is. 

If the determinant of a matrix is not zero (|A|≠0), then such a matrix is called 

non-singular, otherwise (|A|=0), it is singular. 

One of the main properties of the inverse matrix is when a matrix is multiplied 

by its inverse, the resulting product is the identity matrix. This means that if a matrix 

can be inverted, it can be restored back to its original form using the inverse matrix. 

The inverse matrix is an indispensable tool for solving systems of linear equations 

and finding corresponding values of variables [1]. 
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Table 1 

Properties of Regular and Inverse Matrices 

Property Regular Matrix Inverse Matrix 
Determinant non-zero non-zero 
Rank full full 
Condition number high low 
Eigenvalues non-zero non-zero 
Product with transpose non-symmetric symmetric 
Product with its inverse identity matrix identity matrix 
Solvability of linear equations depends on determinant always solvable 
Methods for computation various various 

 

There are several methods available for finding the inverse of a matrix, and 

the choice of a specific method depends on the properties and size of the matrix to 

be computed. Common methods include the method of elementary transformations, 

the method of cofactors, Gauss-Jordan method, Cholesky decomposition, and LU 

decomposition. While these methods are not the only ways to determine the inverse 

of a matrix, they are generally effective [3]. 

The inverse matrix has the property of invertibility, which makes it very 

useful in solving systems of linear equations. However, the existence of an inverse 

matrix depends on the properties of the matrix A, particularly its determinant. 

Therefore, the inverse matrix method is not always the optimal solution for solving 

systems of linear equations. 

In statistics and machine learning, the inverse matrix is widely used for solving 

various problems, such as linear regression, data clustering, factor analysis etc. 

One of the most common tasks for which the inverse matrix is used is linear 

regression. Linear regression is a method of analyzing the relationship between 

a dependent variable and independent variables. The inverse matrix allows for 

the computation of the parameters of linear regression by minimizing the deviations 

between the observed and predicted values of the dependent variable. The use of 

the inverse matrix allows finding the solution of the linear regression problem with 

minimal error. 
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In cryptography and information security, the inverse matrix is used for 

various purposes, such as encrypting and decrypting data, constructing error-

correcting codes, and creating encryption keys. 

The inverse matrix can be used for encrypting and decrypting data. The encrypted 

text can be represented in the form of a matrix, which will be multiplied by the inverse 

matrix to obtain the original text. 

Building check codes is the process of generating codes that allow checking 

the correctness of data transmission. These codes can be generated using the inverse 

matrix. Check codes can be generated using the parity matrix. The inverse matrix 

can be used to create encryption keys. Specifically, a key can be generated as 

an inverse matrix that is multiplied by a cipher matrix. 

The inverse matrix can be used for solving authentication and authorization 

problems, for constructing cryptographic protocols, for data protection from hacking, as 

well as for other purposes related to cryptography and information security [2]. 

The inverse matrix is an important mathematical tool used in various fields, 

from science to finance and engineering. This matrix allows solving complex linear 

algebra problems and matrix operations, such as determining the inverse matrix, 

finding solutions to systems of linear equations etc. In modern life, the inverse 

matrix is widely used in various fields of science and technology, where accuracy 

and efficiency are key factors. 
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