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Abstract matt

Knowledge of mathematics is at the core of all the sciences. Methods to gain the matl
knowledge of mathematics had always influenced by the traditional tools and techniques. During  exar
past few decades the development of calculating tools and computing devices had influenced the  idea
development of mathematics. Computers caused an enormous growth in usability value of vist
mathematics and provided better environment for simulation, visualization, programming 2.
complex models and solving various mathematics problems which are difficult to solve
manually. This paper provides an overview of the MATLAB and its use in solving the Ms
mathematical problems. pac

Keyword: Matlab, Computation, Toolbox for:
1. Introduction l:m

Mathematics is a key to all sciences and it reveals hidden patterns that help us to .
understand the world around us. Now days, mathematics is not limited to arithmetic and s
geometry, but it is a diverse discipline that deals with data, measurements and observations from
science, with inference, deduction, and proof; and with mathematical models of natural
phenomena, of human behavior, and of social systems [1].

A driving force behind the advancement of civilization has always been the desire to
overcome problems of daily life with the help of technical aids [2]. Watching the history of
mathematics you can recognize that calculation tools had always influenced the development of
mathematics. The computer, a child of mathematical thinking, has changed the several roles of
mathematics as well as the ways of teaching and learning mathematics.

The computer caused an enormous growth of the usability value of mathematics. The
powerful calculation competence, the possibility of simulating, building complex models by
programming, visualizing facilities are provided for effective learning of mathematics
This possibility has also changed the technology supported math education.
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Mathematics i
ics i . . )
» s a language and like other languages it has its own gramma
vocabulary, word ord , r, syntax,
er, synonyms, and conventions [3]. This language is both a me f
ans o

communication and an instrument of thought.
Computers \ my

_—_ Il’d have had a dramatic influence on almost cvery arena of scientific and
technological dev

i .g /elopment, and large tracts of mathematics have been developed to support such
applications. H S
pp ere applications of computers /0 mathematics, that is, the sense in which
omputer: : : )
computers can help us acquire mathematical knowledge and understanding [4].

The . e s
new approach to mathematics the utilization of advanced computing technology in

athemati i :
m atical research is often called experimental mathematics. The computer provides the

athematici i . .
m atician with a laboratory in which he or she can perform experiments: analyzing

examples, testing out new ideas, or searching for patterns [5]. This papef tries to provide a basic

idea of how to use MATLAB as a tool for mathematical modeling, interpretation, and

visualization.

2. MATLAB overview

Matlab is a high-performance language for techni
MATLAB, which stands for MATrix LABoratory, is a state
ively in both academia and industry. It
which along with its programming capabilities
g. Unlike other

cal computing (Mathworks, 1998).
-of-the-art mathematical software

package, which is used extens is an interactive program
sualization,
] areas of science and engineerin
MATHEMATICA, MATLAB cannot perform
e of the

for numerical computation and data vi
s a very useful tool for almost al
kages, such as MAPLE or
s without the use of additional

provide
mathematical pac
symbolic manipulation
leading software packages for

Toolboxes. It remains however, 01

numerical computation [6].
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ists of the main program, namely, MATLAR, ay
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The MATLAB family of programs cons

add-on toolboxes, which extend the unctionality
ate Flow, Control Optimization, Neural Networ,

like Simulink, Signal Processing, Statistics St
Wavelets, Symbolic Math ete. provides addition features to the functioning of MATLAB.

2.1 Typical uses of MATLAB
MATLAB provides number functions including:

of MATLAB. The number of add-on too‘boxe‘ .

« Mathematical computations

« Algorithmic development

« Model prototyping (prior to complex model development)

« Data analysis and exploration of data (visualization)

« Scientific and engineering graphics for presentation

« Complex analysis using MATLAB toolboxes (i.e., statistics, neural networks, fuzzy logic,
H-infinity control, economics, etc.)

3. Mathematics using MATLAB

MATLAB contains mathematical, statistical, and engineering functions to support all

common engineering and science operations. These functions, developed by experts in

mathematics, are the foundation of the MATLAB language. The core math functions use the
LAPACK and BLAS linear algebra subroutine libraries and the FFTW Discrete Fourier
Transform library. Because these processor-dependent libraries are optimized to the different
platforms that MATLAB supports, they execute faster than the equivalent C or C++ code [7].
MATLAB provides the following types of functions for performing mathematical
operations and analyzing data
« Matrix manipulation and linear algebra: Matlab is an effective tool for performing vector
and matrix manipulation. It has number of inbuilt functions to perform vector arithmetic and
matrix manipulation. Linear algebra is a system of linear algebraic equations of the form:
anXy + apXet apxz+ ...t apgkn = by
anX) + apXot apXst ...t aka = by
anxi + aXat anXs+ ...+ 83X = bs

amX; + agXo+ ApsXs + ... + ameXp = by
This can be solved using two different methods in Matlab.

1. By putting the coefficients (a), unknown (x) and constant (b) in matrix form. And the?
perform matrix manipulation.

2. By using the solve function of the symbolic math toolbox.
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e Polynomials i 3nne
\ als and interpolation: Matlab can be used as a programming language for solving

various problems includi al i i
n R y ¢ any . i
g polynomial interpolation and many more. We can design the

scripts in Matlab which ¢ . . -
p tlab which can be used to solve the problem of polynomial interpolation using

s - . . ~ . .. .
ome inbuilt functions and some additional processing.

o Fourier analysi — O e —
nalysis and filtering: Matlab provides inbuilt functions for performing Fourier

analysis s : - . o
- (f) and number of linear filters for various applications including image

enhancement.
« Data analysis and statistics
» Optimization and numerical integration
« Ordinary differential equations (ODEs)
« Partial differential equations (PDEs)
 Sparse matrix operations

4. Conclusion

This paper provides an overview of MATLAB as

a tool for mathematics. MATLAB

provides powerful environment to solve linear algebra problems, data analysis and statistics,
differential equations, polynomials and many more. MATLAB also provide a language to design

number of scripts to solve those problems for which inbuilt functions are not sufficient. It can

also be used as an effective tool in teaching of mathematics as

it provides visualization of the

results for many problems like curve fitting, linear and nonlinear transforms, filtering etc.
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