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ABSTRACT: The purpose of this session is to examine recent changes in mathematics and what
those changes entail for other academic disciplines. The paper is divided into five sections. Section 1
discusses the introduction's theme. Section 2 provides an overview of the changes in how math was
employed around the end of the twentieth century. In the third section, it delves into greater detail
regarding how advances in other domains and mathematical methodologies have influenced how
mathematics is employed. Section 4 examines how individuals today think about collaborative and
transdisciplinary math. Finally, some instances of real-world domains where mathematics is
becoming increasingly relevant and where there are numerous chances for people from other
backgrounds to collaborate are provided.
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1. INTRODUCTION

Math is employed in everyday life, even when people are unaware they are doing so. Mathematics is
useful in practically every aspect of life. All sorts of mathematics are employed, not only typical
applied mathematics. Many mathematical activities, such as study, applications, education, and
exhibitions, have altered dramatically in recent years. One of the most noticeable of these changes is
the growing use of computers in math classes. To learn math, you must try new things such as
modeling, conjecturing, writing explanatory essays, programming, algorithms, and attending classes.
I'll go over current advancements in mathematics in further depth and discuss how they might change
how math is taught.

2. TRENDS OF 20TH CENTURY
The twentieth century was defined by new ways of conducting math and a reevaluation of the field's
most fundamental notions. David Hilbert (1862-1943) envisioned the International Congress of
Mathematicians as a venue for displaying the full results of researching rules in various domains as
generalizations. This concept came to life in the 1930s with the axiomatic method of algebra
development. At the same time, the fields of functional analysis and Banach spaces expanded. This
effect can also be found in other branches of mathematics, such as algebraic geometry, harmonic
analysis, and partial differential equations. The way math was done in the twentieth century resulted
in the development of new and powerful mathematical tools, a better mathematical language, and
more areas where math could be used, which resulted in incredible discoveries in other applied
sciences. Near the close of the twentieth century, mathematicians began to reassess how vital it was
to reach beyond the limits of one subject to another in order to encourage interdisciplinary study,
make math more open to other fields, and support such efforts. This partnership needs to become
even more secure in the twenty-first century. Math got more organized, diversified, and sophisticated
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in the twentieth century in order to achieve universality.

3. TRENDS IN MATHEMATICS TODAY
In this section, we will examine some of the most significant trends in modern mathematics. The
following is the order in which the items are placed:
Variety of applications
These two characteristics in particular have a wide range of applications. Another way to put it is that
certain fields of knowledge have gotten "contaminated.” This is something that applies to both
modern theoretical biology and the social sciences. Another cause for a greater range of applications
is the employment of mathematics in domains that were once regarded to be absolutely pure.
Algebraic geometry is useful in economics, combinatorics, and graph theory, in addition to control
theory and the analysis of large systems. It can also be used in physics to explore fiber bundles and in
algebraic invariant theory to analyze error-correcting codes. As a result, people now believe that the
mindset and desire of the mathematician, rather than the subject they study, distinguish pure
mathematics from applied mathematics. | would also argue that there is no requirement for a clear
distinction between pure mathematics and applied mathematics techniques. Clearly, this distinction
does not imply that the pure community should place greater emphasis on rigidity. You must be able
to determine how stable the results are and how effectively the methods may be adjusted to meet new
contexts as an applied mathematician. Aside from that, they must have a thorough comprehension of
the methodology' truth range. The distinction between "pure™ and "applied” mathematics does not
appear to be the same as the distinction between "inapplicable” and "applicable” mathematics. A
mathematical model is created to help individuals look at the scientific or mental model of the
problem as if it were a "real world" problem since it is easier to think about. To begin, the concept of
"applicable mathematics™ must be broad enough to embrace mathematical ideas that are relevant to a
previously used domain of mathematics. Furthermore, contrary to what some of their staunchest
proponents might claim, the methods utilized in both pure and practical mathematics converge to a
great extent. This mathematical tendency can tell us two things about math education in the context
of this discussion: first, it's a good idea to take advantage of opportunities to add applications to the
math curriculum; and second, teachers shouldn't overemphasize the distinction between pure and
applied math.
New unification of Mathematics
One thing that stood out before 10 years ago was the growth of new, separate fields of research.
Following that, the mathematical community was divided into groups with increasingly specific
interests. These groups had a restricted but shared interest in particular mathematics topics. Algebraic
geometry, homological algebra, commutative ring theory, complex analysis, real analysis, and set
theory were among the topics covered. Indeed, one could argue that the lack of a true
mathematicians' community was caused by the problems that prevented professionals from diverse
fields from communicating with one another. | hold nothing responsible for the system that is now in
operation. Despite the fact that these various subjects have been linked for a long time, they appear to
be merging to become a single field known as mathematics. A comparable concept must underpin
the lesson that can be drawn from the progress toward a new mathematical unity. A present
mathematician, in my opinion, should have studied a wide range of skills. It is critical to remove any
artificial boundaries across areas of study during a student's math education.
The universal presence of the computer.
The third trend that has been highlighted is the ease with which computers may be obtained and how
they can completely transform the discipline of mathematics. The computer is the single thing that
has improved math and our everyday life. Some areas of mathematics are becoming more well-
known as a result of computer technology. Computers are also spawning entirely new academic
disciplines, such as computational complexity theory, mathematical cryptology, and automata theory.
Another advantage is that it relieves us of some tough traditional mathematics jobs and performs
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them faster and more correctly than we can. It makes numerical chores simple and quick, and it
allows us to figure out numerical examples while studying a subject. Computers, on the other hand,
render some math skills that have been carefully taught for decades obsolete.

4, INTER-DISCIPLINE MATHEMATICS AND POTENTIAL CONTRIBUTION TO
OTHER FIELDS

At the moment, efforts are being made to make it easier for people from many academic subjects to
collaborate on research projects and to assist in the education of the future generation of scientists
and mathematicians who will work in a variety of professions. Some academic professions used to
pay little attention to mathematical theories, but today require people with extensive math skills and
knowledge. Advanced mathematics, for example, is being taught alongside more basic descriptive
statistics to social science programmers. Interdisciplinary programming is used in some lessons in
industrialized countries. This means that students studying math and science collaborate on group
projects. Our purpose is to prepare graduates for the most up-to-date methods and approaches in their
chosen occupations and sectors.

Table I: Topics In and Out

3
o oy
L TEACHING STHATEOES L TEACHING STRATEQES
= AN e grated appreseii e the cureiodem, = AuBaorizeiaatomn
siresving the tmterdependence of the . Oethadony.
vartonus purty of methematics. * Potntleee
= Shnpde appdeation *  Pieinrfe-dy motivemn
- Histerscnd refervoces.
e Fheuabiiiy.
- Esp al < crep .
LPOrCs L TOPICS
= Geomery and wigehes
*  Probalility and statsesicy.
Approximation und chtimmiion. soientiic

nodation

* Meramive prece durvs, wCCessve
Nppre vimatan.

= Ratanal wenbers, Fatias and rabes,

*  Elemensary sumber thesey.

Math has applications outside of physics and other science domains, such as health, biomedical
sciences, engineering, and others. For example, the significant advances made in the last few decades
of the twentieth century demonstrate this. It can also be useful in practical ways, such as speeding up
or lowering traffic when transferring digital photos over the Internet, learning more about stock
market patterns and possibly even being able to predict them, and employing digital technology to
improve the entertainment business. Mathematical models, numerical experiments, analytical testing,
and other mathematical techniques can assist many academic subjects move much faster. Finance,
genetics, and geometric movements all have mathematical connections. For example, modern
scientists have access to massive amounts of genetic data, which necessitates the employment of
mathematical methodologies and programs to conduct their research. To analyze data, you also need
computer models and clustering approaches. Finance is very quantitative since it involves stock
options, derivatives, risk management, and capital management. Mathematicians have a significant
impact on how these businesses grow because they are all based on mathematical models. Surface
geometric features produce motion in many fields of research, including the formation of crystals for
the fabrication of semiconductors and the detection of cancer in biological pictures. The convergence
of mathematics and biological sciences is a great opportunity that no one could have predicted even a
generation ago.

5. EXAMPLES OF FIELDS WHERE MATHEMATICS IS EMERGING VITAL
There are numerous fascinating topics of study. This category includes mathematical answers to
problems affecting network security and protection, information and contact, the number of materials
required, and mobile device security.
Rules for ensuring that software operates consistently when math is required for computer language,
design, or other purposes.
Making automated decisions about next systems (ICBM interceptors, smaller, lighter satellites, Hit



1055 JNAO Vol. 13, Issue. 2: 2022
before being Hit, modeling and simulations, robotics, automation, and more energy and power
sources that use less energy) using pattern analysis, spectral analysis, probability, stochastic analysis,
and sensing mathematics: The majority of the incredible discoveries in basic sciences, the majority
of the incredible inventions and achievements in engineering sciences and technology, and These
advancements have resurrected academic subjects that had been dormant for a long time and sparked
the birth of many new ones.
Here are several case studies from health care, digital technology, materials science, and composites
research:
Study of composites
The study and prediction of material properties, the invention and synthesis of new materials, the
modification of old materials, and the study of how those qualities change and are controlled
throughout time are all part of materials science. Materials science was traditionally based on
experimentation, with a concentration on metals, earthenware, and plastics. It now covers a broad
and expanding body of knowledge rooted in the physical sciences, engineering, and mathematics.
For example, very reliable mathematical models for the design and production of polymers are being
developed. These models may require a diffusion equation at a place with finite or infinite
dimensions, statistical mechanics, or statistics to function. On top of continuum mechanics, more
intuitive and simpler polymer models are created.
Mathematics in Digital Technology
Composites consisting of silicon-carbon and aluminum granules are used instead of steel in the
automotive industry because they are lighter. To improve the performance of brake fluid and shock
absorbers in automobiles, magnetic or electrically charged particles can be introduced.
Mathematicians have developed new techniques in functional analysis, partial differential equations
(PDEs), and numerical analysis over the last 10 years that allow them to guess or find out what the
true properties of composites are. Despite this, new alloys and materials are being developed,
necessitating ongoing mathematical input.
Mathematics in Medical Field
The mathematics underlying multimedia encompasses a wide range of topics, including computer
vision, image processing, speech recognition and language interpretation, computer-aided design,
and new networking technologies. Decision theory, Markov fields, statistical patterns, decision
theory, PDEs, numerical analysis, graph theory, graphic algorithms, image analysis, wavelets, and
random processes are all used in multimedia applications. Computer-aided design is growing more
prevalent in many domains, making it an appealing topic for mathematicians conducting research in
this area. Many new mathematical ideas and approaches will be required to keep the World Wide
Web running. Mathematicians will also have to devise ever-more secure methods of encrypting data.
A nurse's job involves reading the patient's pulse and counting how many times it beats in a few
seconds, as well as preparing the patient's chart record for various reasons. Many people who work in
the medical industry should be able to do basic math. This comprises physicians, nurses, X-ray
technicians, and pharmacists. Doctors frequently consider a patient's lifestyle and body weight when
administering medication. Many test findings are entered into medical records by diagnostic
institutions using percentages and ratios. He must understand the patient's average values as well as
the numbers and proportions of distinct cells. Math skills are required for any of these careers.

6. CONCLUSION
The new approach of conducting math in the twenty-first century aims to stimulate cross-disciplinary
research, make it easier for people from diverse professions to collaborate, and expand arithmetic's
potential. Each mathematical branch can be applied to a variety of other mathematical topics and
disciplines. All of these have been significant issues for math lessons at all levels, as well as teaching
methods and preparing teachers to teach.
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