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Abstract. Fractional order calculus always includes integer-order too. The question that crops
up is: Can it be a widely accepted generalized version of classical calculus? We attempt to
highlight the current problems that come in the way to define the fractional calculus that will
be universally accepted as a perfect generalized version of integer-order calculus and to point out
the efforts in this direction. Also, we discuss the question: Given a non-integer fractional order
differential equation as a mathematical model can we readily write the corresponding physical
model and vice versa in the same way as we traditionally do for classical differential equations?
We demonstrate numerically computationally the pros and cons while addressing the questions
keeping in the background the generalization of the inverse of a matrix.
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1. Introduction
Fractional calculus is the calculus investigating the properties of derivatives and integrals of both integer order and non-integer fractional order called fractional derivatives
and fractional integrals, in short differintegrals. Specifically, this discipline introduces
the notion and methods of solving differential equations both ordinary and partial consisting of fractional derivatives of the unknown function (named as fractional differential
equations or FDEs in short).
The history of fractional calculus began almost at the same time (late 17th century
A.D.) when conventional (classical) calculus viz. integer-order calculus was established. In
conventional calculus, both derivatives and integrals (anti-derivatives a term not widely
∗

Corresponding author.
DOI: https://doi.org/10.29020/nybg.ejpam.v11i4.3338

Email address: jvdevi@gmail.com (J. Vasundhara Devi)
http://www.ejpam.com

1058

c 2018

EJPAM All rights reserved.

