
Research & Reviews: Journal of Statistics and Mathematical Sciences 

 
 

RRJSMS| Volume 09| Issue 4 |December, 2023                                                       18 

Matrices: A Foundation in Modern Mathematics 

Lionel Pegden* 

Department of Mathematics and Statistics, Thammasat University, Pathum Thani, Thailand 

 

Opinion Article  

 

Received: 28-Nov-2023, 

Manuscript No. JSMS-24- 

125682; Editor assigned: 30-

Nov-2023, Pre QC No. JSMS-24- 

125682 (PQ); Reviewed: 14-Nov-

2023, QC No. JSMS-24- 125682; 

Revised: 21-Dec-2023, 

Manuscript No JSMS-23- 125682 

(R) Published: 28-Dec-2023, DOI: 

10.4172/RRJ Stats Math Sci. 

9.4.004 

*For Correspondence: 

Lionel Pegde, Department of 

Mathematics and Statistics, 

Thammasat University, Pathum 

Thani, Thailand 

E-mail: bartolomeo.anzu@co.edu 

Citation: Pegde L. Matrices: A 

Foundation in Modern 

Mathematics. RRJ Stats Math 

Sci. 2023;9.4.004 

Copyright: © 2023 Pegde L. This 

is an open-access article 

distributed under the terms of 

the Creative Commons Attribution 

License, which permits 

unrestricted use, distribution, 

and reproduction in any medium, 

provided the original author and 

source are credited. 

 

 
ABOUT THE STUDY 

 

Matrices, a fundamental concept in mathematics, play a crucial role in various 

fields ranging from computer science and physics to statistics and economics. 

These rectangular arrays of numbers bring order to complex systems and lend 

themselves to a myriad of applications. The article  aims to explore the 

concept of matrices, their properties, and their significance in various 

mathematical operations, providing a comprehensive understanding of their 

importance in modern mathematics. 
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Definition and basic operations  

A matrix is a two-dimensional arrangement of numbers or algebraic symbols, represented within brackets or 

parentheses. The size of a matrix is determined by its number of rows and columns, denoted as m × n, where m 

represents the rows and n denotes the columns. Each entry in a matrix is referred to as an element. Basic 

operations on matrices include addition, subtraction, multiplication, and scalar multiplication. Matrix addition and 

subtraction are carried out element-wise, where corresponding elements in two matrices are added or subtracted. 

For two matrices A and B, their sum 𝐶 = 𝐴 + 𝐵 or difference C = A - B is given by 𝐶𝑖𝑗 = 𝐴𝑖𝑗 ± 𝐵𝑖𝑗. Matrix 

multiplication involves multiplying the elements of one matrix by the corresponding elements of another matrix. The 

product of matrices A and B, denoted as AB, is defined only when the number of columns in matrix A is equal to the 

number of rows in matrix B. The element 𝐶𝑖𝑗 of the resulting matrix 𝐶 = 𝐴𝐵 is obtained by multiplying the elements 

of the ith row of 𝐴 by the elements of the jth column of 𝐵 and summing them up. 

Properties and applications 

Matrices possess several important properties that make them indispensable in various mathematical applications. 

The transpose of a matrix 𝐴, denoted as 𝐴𝑇, is obtained by interchanging its rows and columns. Transposing a 

matrix aids in simplifying certain algebraic calculations and reveals important structural properties. 

Another important property is the determinant, a scalar value associated with a square matrix. The determinant of a 

2x2 matrix [𝐴] is given by det ([𝐴]) = 𝑎𝑑 − 𝑏𝑐, where 𝑎, 𝑏, 𝑐 and 𝑑 represent the four elements of the matrix. The 

determinant provides insights into the invertibility of a matrix and is essential for solving systems of linear 

equations. 

Inverse matrices play a crucial role in solving linear equations. A square matrix [𝐴] has an inverse, denoted as [𝐴]⁻¹, 

if its determinant is non-zero. The inverse matrix [𝐴]⁻¹, when multiplied by [𝐴], yields the identity matrix [𝐼]. The 

inverse matrix allows for the efficient solving of systems of equations using matrix techniques. 

Matrix multiplication also holds tremendous importance in linear transformations. By multiplying a matrix by a 

vector, we can apply transformations such as scaling, rotation, and reflection to the vector space. This property of 

matrices is extensively used in computer graphics, physics simulations, and data analysis. 

Beyond linear transformations, matrices find countless applications in statistics and probability theory. For 

instance, covariance matrices help measure the relationship between multiple variables, while Markov chains 

employ the powers of a matrix to model probability transitions. matrices form the backbone of modern 

mathematics, enabling precise representation of complex systems and facilitating a range of calculations and 

transformations. Their inherent properties, such as addition, multiplication, transpose, determinant, and inverse, 

lay the foundation for various mathematical concepts and applications. From linear transformations to statistical 

analyses, matrices empower mathematicians, scientists, and engineers with a powerful toolset for understanding, 

analyzing, and solving problems in diverse fields. 

 


