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Abstract

The mathematics department is considered one of the building blocks for
advanced logical analytics and base for several evolved domains like Computer Science,
Physics, Mechanics, Thermodynamics, Electronics, Space Science, Medicine etc. With
the vast study of the department, the research area and formulation kept on increasing.
After the invention of computers, mathematical calculations became easier and much
accurate. Our paper is about the analysis of such software implementations in schools and
colleges to help Mathematics students to come up equal to another department of
technically equipped students. There was a time when all the works in offices used to
happen only on registers and files. Now the place is taken by computers. All the
mathematicians worldwide provide their lectures, papers, researches online. They even
use mathematical analysis tools like MATLAB, SCILAB, Octave etc. to come to
conclusions. Any mathematical problems can be solved in a fraction of seconds using this
software. Then why being available for many years, this software is not implemented in
the Indian education system. We have to find the answers to some more questions also,
like how we implement, what will be the drawbacks, how students will take it and what
will be the effect on the next generation. We also analyze whether this software will
reduce the computational capabilities of students or help them to achieve the results much
easier.
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1. Introduction

Evolution is the universal law which propagates evenly in all directions. Our
paper discusses the evolution of mathematics towards betterment by means of software
capabilities. Most of the core departments deal with software systems and simulations to
obtain better results and understanding. Now, this is the time for mathematics to grow
multidimensional. Our paper discussed all necessary parameters by which calculation and
simulation software can help mathematics fraternity to exhale. Recently many
institutional departments like Physics, Mathematics, Computer Science and electronics
started to organize workshops on different analytics and designing tools like MATLAB,
Scilab, Octave,” R” etc. which shows the change is coming. Especially Mathematics
students who get a job in different sectors like Railways, Panchayat, Tourism, Analysis
and Education feel really tough to cope up with computers in front of them used for
higher-order analysis. Our initiative is to equip them for the change when there is enough
time available in the form of Vocational Courses, Workshops, Seminars so that they can
bring change in society with better understanding and employability.
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Fig.1: Major CAS for Mathematics

2. CAS — A necessity today: An Overview

Computer Algebra System (CAS) is a term commonly used for the mathematical
high-end software which can mimic or interpret the traditional computations of
mathematicians, researchers, scientists and provide a reliable result. Though CAS is
extremely useful for students from science streams of Physics, Chemistry, Mathematics,
Electronics etc. still is unknown to most of the educationalists. The evolution of
mathematics is immense from a simple calculator to a high advance CAS. The visual
capabilities of CAS are extremely fabulous. For example, if we imagine some solution of
Linear Equation in terms of the intersection of Lines then we can only imagine but to
visualize it we need to draw it on a 2D plane. Drawing a 3D imagination on 2D plane
automatically limits our imagination.

3. The Practical Implementations
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Fig.2: 3D Plot of SIN in a popular CAS

Using CAS we can visualize the outcomes with a much wider perspective. In
several countries, the CAS has shown the huge impact on students understanding but in
India, it is still not so popular. Some institutions are coming forward to organize
workshops and location courses on such topics but still, there is a long way to go on.
MATLAB was one of the first CAS started in 1970 which boosted the mathematics
development, is still leading the educational system due to its capabilities and universal
acceptance.

Scilab, Maxima and YACAS are other CAS which are very simple. Yet effective
tools to perform the mathematical calculations with great ease and understanding with
proper implementation they can be highly acceptable and informative to students,
researchers and professors.
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Fig.3: Intersection Points of 2 expressions in a popular CAS

Expand Taylor Series for e** about x = 25 to order 16

exp(200) + 8*exp(200)*(x -25) + 32*exp(200)*(x -25)"2 + (256*exp(200)*(x -25)"3)/3 +
(512*exp(200)*(x -25)"4)/3 + (4096*exp(200)*(x -25)"5)/15 + (16384*exp(200)*(x -
25)"6)/45 + (131072*exp(200)*(x -25)"7)/315 + (131072*exp(200)*(x -25)"8)/315 +
(1048576*exp(200)*(x -25)"9)/2835 + (4194304*exp(200)*(x -25)"10)/14175 +
(33554432*exp(200)*(x -25)*11)/155925 + (67108864*exp(200)*(x -25)*12)/467775 +
(536870912*exp(200)*(x ~ -25)*13)/6081075  +  (2147483648*exp(200)*(x -
25)"14)/42567525 + (17179869184*exp(200)*(x -25)"15)/638512875

Result.1: A complex calculation of Taylor Series by a popular CAS
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4. The benefit and drawback perspectives
Benefits of software used for computation.

Students and Researchers understanding of the subject.

Better visualization and grasping of problems and solution.

Faster results.

The real-time result in the form of graphs and statistics provides intersect to solve
many complex problems.

An easy demonstration of how a small input changes can alter wider results.

e Helps student for the job and increase their employability.

e Mathematics no longer remains a complex and tough subject as per the
perspective of many people.

Drawbacks of software used for computation

Addiction of software and lesser concentration towards manual calculations.
Learning latency.

Only experts who work in the field for a very long time can take the classes.
Evaluating the exam papers are extremely complex because the same output can
be produced by different program logic.

5. Conclusion

Thus we studied over the recent scenario of the CAS system for Mathematics
domain. We observed how quickly and efficiently a CAS can solve the problem and help
our young and expert mathematicians to have a wider perspective of mathematical
processings. There is a huge need to learn and motivate institutions to come forward in
order to promote CAS. This will conclude to the better and expert mathematics fraternity.
Already the results produced by CAS is universally accepted then why not to add them in
the curriculum itself and make maximum usage of that. Teachers should take care of the
fact to teach traditional mathematics and then teach CAS to solve the mathematical
problems can short out the issues and confusions.
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