
Mathematical Statistician and Engineering Applications 

ISSN: 2094-0343 

2326-9865 

 

2463 
Vol. 71 No. 4 (2022) 

http://philstat.org.ph 

 

 

A Study on Applications of Linear Algebra 
 

A. Durga Madhuri, Associate Professor, B.V.C Engineering College (A), JNTU- K, 

Odalarevu, A.P 

P.V.N Sagar, Assistant Professor, B.V.C Engineering College (A), JNTU- K, Odalarevu, A.P 

P. Ganga Raju, Assistant Professor, B.V.C Engineering College (A), JNTU – K, Odalarevu, 

A.P 

A. Aparna Tanuja, Assistant Professor, Chirala Engineering College, JNTU - K 

 

Article Info 

Page Number: 2463 - 2473 

Publication Issue: 

Vol 71 No. 4 (2022) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Article History 

Article Received: 25 March 2022 

Revised: 30 April 2022 

Accepted: 15 June 2022 

Publication: 19 August 2022 

Abstract 

Linear algebra is vitally significant piece of math. It is the chief part of 

math that is connected with numerical constructions shut under the 

activities of expansion what's more, scalar augmentation and that 

incorporates the hypothesis of frameworks of linear conditions, matrices, 

determinants, vector spaces, and linear changes. Linear algebra, is a 

numerical discipline that arrangements with matrices and vectors and, all 

the more by and large, with vector spaces and linear changes. Dissimilar to 

different pieces of science that are much of the time strengthened by novel 

thoughts what's more, strange issues, linear algebra is very surely known. 

It’s worth lies in its a large number of applications, from numerical 

material science to present day algebra and its utilization in the designing 

and clinical fields, for example, picture handling and investigation. Due to 

its rich theoretical basis and its many applications in science and 

engineering, linear algebra is one of the most well-known mathematical 

disciplines. Algebraic problems that have been studied for a long time 

include solving systems of linear equations and computing determinants. 

As of now, linear algebra based on computer has expansive allure. It is 

because of the way that the field is presently perceived as a significant 

apparatus in many parts of computer applications that require calculations 

which are extensive and hard to finish right when manually, for instance: 

graphics in computer, in mathematical demonstrating, in mechanical 

technology, and so forth. 

Keywords: linear algebra, numerical analysis, vector spaces, scalar 

argumentation, determinants, matrices 

 

 

INTRODUCTION:  

Linear Algebra is the champion among basic essential reaches in Math, which have a 

rate as great impact as calculus, certainly it will give a critical piece of equipment expected to 

summarize Analytics to vector-regarded components of various factors. Not at all like various 

structures of logarithms considered in Math or associated inside or then again out with it, a 

weighty part of the issues focused on in Linear Algebra are sensible to exact and, 

surprisingly, algorithmic plans, and this makes them implementable on computers this 

explains why so much calculational usage of laptops incorporates this kind of polynomial 

math and why it is so commonly used. Various mathematical subjects are analyzed making 

use of thoughts from Linear Algebra, and the prospect of an immediate change is an 

arithmetical transformation of mathematical change. Finally, a ton of paresent day novel 
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variable put together mathematical develops with respect to however, linear Algebra and 

consistently gives strong representations of general. 

The formula for the determinant was devised by Leibnitz in 1693, and Cramer, in 

1750, presented what is now known as Cramer's rule, a method for solving linear equations. 

In linear algebra and matrix theory, this is the first foundation stone. Matrix calculus received 

a great deal of attention at the start of the evolution of digital computers. Known worldwide 

for their pioneering work in computer science, John von Neumann and Alan Turing are 

world-renowned scientists. Through their work, computer linear algebra has been developed 

significantly. In 1947, Von Neumann and Goldstine examined the effect of rounding errors 

on linear equation solutions. Several years later, Turing developed a method for factoring a 

matrix into the product of a lower triangular matrix and an echelon matrix (a factorization 

known as LU decomposition). 

Maths based on linear algebra can be explained by means of the two terms including 

title. The word "Linear", we can recognize, at the finish of this article, and truly, 

accomplishing the appreciation is taken as the fundamental goal of the article. Anyway 

additional notification, we fathom it to amount of something which is "level" or " straight." 

For example, consider plane XY, we might accustom to depict lines which are straight (is 

there another sort?) as the game plan of deals with a numerical assertion of the construction 

‘y=mx+b’, where the inclination m and the y-catch b are constants that together portray the 

line. If you have mulled over multivariate investigation, then you will have planes which are 

experienced. In three estimations, with headings depicted by significantly (x, y, z), these can 

be portrayed as the course of action that deals with numerical explanations of the design ‘ax 

+by +cz =d’, where constants are a, b, c, d that center plane. Where we might portray planes 

as straight, follows in 3 estimations which can be depicted as linear. From the course which is 

multivariate, you may appraisal that strains are units of centres depicted with the guide of 

utilizing correlations, consider an instance, x=3t−4, y=−7t+2, z=9t, wherein t is a boundary 

that might address any value. One more mentality of this idea of levelness is to comprehend 

the arrangements of centres really portrayed are answers for numerical proclamations of a 

genuinely straightforward construction. These numerical assertions envelop development and 

duplication just. We might have an interest for deduction, and sometimes we can segregate, 

yet for the most extreme part you might portray linear numerical articulations as 

comprehensive of essentially expansion and augmentation. 

 

SCALAR: 

Prior to inspecting vectors, firstly, there is an explanation what is suggested by the 

scalars. They are "Numbers" of various sorts along with logarithmic tasks for merging them. 

These standard cases we can assume are the goal numbers Q, the certified numbers R and 

awesome numbers C. Nevertheless mathematicians regularly work with various fields, 

consider the instance, the restricted fields (in any case called fields of Galois) which are 

fundamental in cryptography, coding speculation and other progressed applications. 

The field of scalars contains a set F which parts are known scalars, along with 2 

operations which are arithmetic, extension ‘+’ and increase ‘×’, for joining every pair of the 
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scalars x,y∈F to give new scalars x+y∈F and x×y∈F. The operations are expected to satisfy 

the going with properties that are to a great extent called as field. 

 

ASSOCIATIVE LAW: 

 
UNITY AND ZERO: 

 
 

DISTRUBUTIVE LAW: 

 
 

COMMUTIVE LAW: 

For x,y∈F, 

 
Multiplicative and additive inverses : For x∈F, there exist an element which is unique −x∈F (additive 

inverse of x) for 

 
For every non zero y∈F there exist an element which is unique (1/y) ∈ F (multiplicative inverse of y) 

for  

 
 

REMARKS: 

1. x×y is represented as xy, and xy = yx.  

2. Using the commutative property, the above portion rules or standards repeats in the sense that 

these are results of others. 

3. While doing work with the vectors we can depend on having a field of the scalars in highest 

priority and can utilize of the guidelines. 
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Definition 1: 

Vector space which is real has a set, V of the components which have two tasks and 

characterized with these accompanying properties: 

In V, consider the elements u and v, u j belongs to V. (V is closed under ) 

a) u v = v u, Ɐ u,v ∈ V. 

b) u (v w) = (u v) w, Ɐ u, v, w ∈ V. 

c) -u u = u -u, where u ∈ V. 

d) On the off chance that u is any component in V and c is any number which is real, then, at 

that point, c  n is in V (i.e., V is shut under the operation ). 

e) c  (u  v) = c u  c  v, where c ∈ R, Ɐ u, v, w ∈ V. 

f) (c + d)  u = (c  u) + (d  u), where c,d ∈ R, u ∈ V. 

g) c  (d  u) = cd  u, c,d ∈ R, u ∈ V. 

h) u  I = u, u ∈ V. 

Components of V are known as vectors: these components of arrangement of numbers which 

are real, R are known as scalars. This  is called addition of vectors: this  is called 

multiplication of scalars. The vector 0 in 3rd property is known as zero vector, The vector - u 

in 4th property is known as negative of u. 

 

Definition 2: 

Consider a vector space V and a nonempty W subset of V. Assuming that vector 

space W as for operations in V, then, at that point, W is known as subspace of V. It follows 

from Definition that to check that a subset W of a vector space V is a subspace, one should 

actually take a look at that [a], [b], and [1] through [8] of definition 1 hold. Nonetheless, the 

following hypothesis says that it is to the point of just actually taking a look at that [a] an [b] 

hold to confirm that a subset W of a vector space V is a subspace. The property [a] is known 

as the closure property for  , and property [b] is known as the closure property for  . 

 

THEOREM 1: 

Consider a vector space V with the operations and consider a nonempty W subset of V. Then 

the subspace W of V if and provided that the accompanying circumstances satisfy: 

(a) In the event that any vectors u and v in W, u, v is in W. 

(b) Assuming c is any number which is real and in W, u is any vector. then cu ∈ W 

On the off chance that W is subspace of V, it is a vector space; these are definitively (a) and 

(b) of the theorem. Alternately, assume that (a) and (b) hold. We show that W is a subspace 

of V. To start with, from (b) we have that ( - 1)   u is in W for any u in W. From (a) we 

have that u  (- 1)   u is in W. Yet, u   (- 1)  u = 0, so 0 is in W. Then, at that point, u 

 0 = u for any u in W. At long last, properties (1),(2),(5),(6),(7), and (8) satisfy in W since 

they satisfy in V. Subsequently W is subspace of V. 

 

Example: 

Consider W to be the arrangement of all vectors in R3 of the structure  
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 where a,b are any numbers which reals. To check theorem 1 we let 

 
Where u,v belongs W 

 
Then u  v belongs to W. 

Similarly,  

 is in W. Therefore W is subspace of R3  

 

VECTOR ALGEBRA: 

We here present a couple of valuable operations which are characterized with the expectation 

for free vectors. Scalar multiplication assuming that we multiply a vector A by scalar α, the 

outcome B=αA, is a vector, which has the magnitude B=|α|A. The vector B, is corresponding 

to An and focuses in a similar course if α>0 . For α<0 , the vector B is corresponding to A is 

antiparallel. 

 
When we multiply a vector A which is arbitrary, by the opposite of its magnitude (1/A) we 

get a unit vector parallel to A. There exist a few normal documentations to mean a unit 

vector, for example   

 

VECTOR ADDITION: 

Vector addition has an exceptionally straightforward mathematical understanding. In 

addition of vector B and vector A, we basically place the tail of B at the top of A. The total is 

a vector C from the tail of A to the head of B. Accordingly, we compose C = A + B. A 

similar outcome is gotten assuming that the jobs of A are switched B. That is, C = A + B = B 

+ A. This commutative property is outlined beneath with the parallelogram development. 
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The consequence in addition 2 vectors is likewise a vector, we may consider the 

amount of different vectors. It can undoubtedly be checked that vector addition has the 

property of affiliation, or at least, 

 
 

VECTOR SUBTRACTION: 

Since A − B = A + −B , to take away B from A, we basically do multiplication of B 

by −1 and afterward add. 

 
 

SYSTEM OF LINEAR EQUATIONS: 

To find break make point and the harmony point we really want to get two concurrent 

linear conditions generally together. They are 2 outlines of main problems that require the 

arrangement of a course of action of linear numerical conditions in at least two factors. Here 

we take up an all the more deliberate examination of such systems. Lets start by considering 

an plan of two direct numerical conditions in two factors. Survey that such a system might be 

formed in the overall construction 

 

  
Where a, b, c, d, h, and k are real constants and neither a and b nor c and d are both zero. 

Presently let’s concentrate on the way of the solution of linear mathematical equations in more detail. 

Note that the diagram of every comparison in System (1) is a straight line in the plane, so that 

geometrically the answer for the system is the point(s) of intersection of the two straight lines L1 and 

L2. Given two lines L1 and L2, one and one and only of the next may happen: 

Where a b,c,d,h,k are constants which are real and none of a and b nor c and d are 

together zero. By and by we should focus on the method of the arrangement of linear 

numerical conditions in additional detail. Note that the outline of each correlation in 

Framework (1) is a straight line in the plane, so that mathematically the solution for the 

framework is the point(s) of convergence of the two straight lines L2 and L1. Given lines L2 

and L1, only one among the following may occur: 

1. The lines meet at one point. 

2. The lines are coincident and parallel. 

3. The lines are distinct and parallel. 

In primary instance of fig 3, the framework has special arrangement contrasting with 

the single reason for point of crossing of the two lines. In the subsequent case, the structure 

has limitlessly various arrangements contrasting with the spotlights lying on a similar line. 

Finally, in the last case, the framework has null arrangement because the two lines don't meet 
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THEOREM: 

The properties of scalar multiplication and matrix addition. Let c and d be numbers 

which are real and A,B,C be m×n matrices. 

 

6.  

7.  

 

PROOF: 

In each case it is sufficient to show that the column vectors of the two matrices agree. We will prove 

property 2 and leave the others as exercises. (2) Since the matrices A, B, and C have the same size, 

the sums (A + B) + C and A + (B + C) are defined and also have the same size. Let Ai , Bi , and Ci 

denote the ith column vector of A, B, and C, respectively. Then 

For each situation it is adequate to show that the section vectors of the two matrices concur. 

We will demonstrate 2nd property and leave the others as activities. Since the matrices A,B,C 

have similar size, the totals (A + B) + C and A + (B + C) are characterized and furthermore 

have the same size. Let Ai,Bi,Ci indicate the ith section vector of A,B,C individually. Then, 

at that point, 
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As the elements are numbers which are real, where associative property of addition 

satisfies, 

 
As this holds in every column vector, 

 
 

LINEAR TRANSFORMATION: 

Linear transformations, T: U→ V, is a limit that conveys parts of U, which is a vector 

space (domain) to V, which is a vector space (codomain), which has additional 2 properties. 

 
The 2 describing conditions in the importance of a linear change should feel linear, 

whatever that suggests. Then again, the 2 circumstances can be considered as definitively 

what it expects to become linear. As every vector space property gets from addition of 

vectors furthermore, multiplication of scalars, so too, all the properties of linear 

transformation gets from these 2 properties which are described. The circumstances might be 

suggestive of how we test the subspaces, they are really completely different, so don't 

overwhelm the two. 



Mathematical Statistician and Engineering Applications 

ISSN: 2094-0343 

2326-9865 

 

2471 
Vol. 71 No. 4 (2022) 

http://philstat.org.ph 

 

 

 
 

ADDITIVE, DEFINITION OF LINEAR TRANSFORMATION 

 
MULTIPLICATIVE, DEFINITION OF LINEAR TRANSFORMATION 

 

Example:  

Let L be defined as L:R3→R3 

 
To check whether L is a linear transformation, Consider 

 

Then, 

 

Consider,  then,   

Therefore L is not a linear transformation. 
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LINEAR TRANSFORMATION PROPERTIES: 

Consider two vector spaces V and W, then linear transformation  

 
Then,  

 
 

RESULT: 

The applications of linear algebra may get incredible reserve funds capacity of clinical 

pictures. In any case, the degree of data protected relies upon the boundaries (pressure rate), 

and ought to be balanced by the interest of the client. The highest is the pressure rate (the less 

head parts are utilized in the attributes vector) the more corrupted the nature of the picture 

recuperated. In some particular applications, for example, cerebrum work pictures, the focal 

standard is the variety of the reverberation signal after some time. In these circumstances, the 

spatial data might be kept up with in a reference record, making it conceivable to pack 

resulting pictures with no misfortune. 

 

CONCLUSION: 

Expansive utility of this linear algebra to software engineering mirrors the profound 

association that exists among the discrete ideas of lattice science and advanced innovation. In 

this proposal we have seen one significant utilizations of the linear algebra which is called 

head parts investigation. This procedure is utilized comprehensively in the clinical field for 

compacting the clinical pictures while keeping the great and required highlights. 

Notwithstanding, this isn't the main utilization of linear algebra in this field. Linear algebra 

has numerous different applications in this field. It gives quite a large number different ideas 

that are pivotal to numerous areas of software engineering, including designs, picture 

handling, cryptography, AI, PC vision, streamlining, diagram calculations, quantum 

calculation, computational science, data recovery and web search. Among these applications 

are face transforming, face identification, picture changes, for example, obscuring and edge 

discovery, picture viewpoint expulsion, arrangement of cancers as harmful or harmless, 

whole number factorization, mistake adjusting codes, and mystery sharing. 
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