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ABSTRACT
We discuss regular approaches to the problems and definition of the    fractional derivatives and fractional integrals (simply called differ integrals), 
namely the Riemann-Liouville Fractional derivative and Caputo fractional derivative and fractional integrals. We prove the basic properties of 
fractional integrals and Fractional derivatives as well as some theorems of the fractional integrals and derivatives including the rules for their 
compositions and the conditions for the equivalence of various definitions.
The paper focuses on find the approximate values for functions derivatives, when the function order is a negative, illustrate by a some theorems and 
examples. 

KEYWORDS
Mittag-Leffler functions, Gamma functions, Beta functions and their properties are briefly discussed.

INTRODUCTION TO FRACTIONAL CALCULUS
Fractional Calculus is important branch of mathematics. The fractional 
calculus is more than 300 years old. Its generalization of ordinary 
differential and integral is non-integer (Arbitrary) order. The subject is 
as old as the calculus differentiation and goes to back to time when 
Leibniz, Gauss, and Newton invented this kind calculation in letter to 
L-hospital in 1695 Leibniz raise the following equation.

Millerand Ross, 1693 can the meaning of derivatives with integer 
order to be generalized to derivatives with non-integer order?

The story goes that L hospital was somewhat curios about the equation 
and replied another to Leibniz what. If the order be ½? 

Leibniz in a letter dated September 30 /1695 replied. It will lead to a 
paradox which one day useful consequence will be drawn the equation 
raised for fractional derivatives was going a topic the last 300 years. 
Several mathematicians contributed to this subject over the year people 
like Lowville, Riemann and well mad major contribution to the theory of 
fractional calculus. The Several mathematicians contributed to this 
subject over the year people like Lowville, Riemann and well mad major 
contribution to the theory of fractional calculus. story of fractional 
calculus continued with contribution from Fourier, Abel, Leibniz, 
Grunewald and Letnikov. Now days the fractional calculus attract many 
scientist and engineers there are several application of this phenomenon 
in mathematics ,physics, chemistry, control theory and so on.

The fractional calculus is a natural extension of that traditional 
calculus. It is like many other mathematical branches and ideas; it has 
its origin in the pursing for the extension of meaning. Well known 
examples are the extension of the integer number to the rational 
number of the rational numbers to the real numbers, and of the real 
number numbers to the complex number. The question of extension of 
meaning in differential and integral calculus: can the derivative       of 
integer order,n>0, be extended to any order, n, functional, irrational or 
complex? The answer of this question has led to the development of a 
new theory which is called fractional calculus.

1.1 IMPORTANCE OF FRACTIONAL CALCULUS
Until recent times, it was considered that fractional calculus is 
understood by only for the few selected mathematics who have 
spatial calculus knowledge in this and also that it was considered that 
is only mathematical theory without application, but in the last few 
decades there has been an explosion of the research activities of the 
application of the fractional calculus to very diverse scientific field 
ranging from the physical phenomena to control system, to finance 
and to economic. Virtually no area of classical analysis is left 
untouched by fractional calculus, indeed at present applications and 
activities related to fractional calculus have appeared in at least the 
following fields: in fractional control of engineering system and 
advancement of calculus of variation and optimal control to dynamic 
system, in analytical and numerical tools and technique , in  
fundamental exploration of mechanical  electronic , and thermal 
constituted relation and other properties of varies engineering 
material such as viscoelastic polymers, …

1.2 HISTORICAL DEVELOPMENT OF FRACTIONAL 
CALCULUS  
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CONCLUSIONS
Fractional Calculus was formulated in 1695, shortly after the 
development of classical calculus. The earliest systematic studies were 
attributed to Liouville, Riemann, Leibniz, etc. For a long time, 
fractional calculus has been regarded as a pure mathematical realm 
without real applications. But, in recent decades, such a state of affairs 
has been changed. It has been found that fractional calculus can be 
useful and even powerful, and an outline of the simple history about 
fractional calculus, especially with applications, can be found in 
Machado et al. .

Now, fractional calculus and its applications is undergoing rapid 
developments with more and more convincing applications in the real 
world. 

The use of fractional order derivatives is nowadays widespread in 
many fields. Indeed, the Possibility to use any real order improves the 
modelling of several phenomena in physics, engineering and many 
application areas. 

The subject of fractional differential equations is gaining much 
importance and attention. The so-called fractional differential 
equations are specified by generalizing the standard integer order 
derivative to arbitrary order. Fractional differential equations (FDEs) 

α αinvolve fractional derivatives of the form (d /dx ), which are defined 
for α>0, where α is not necessarily an integer. They are generalizations 
of the ordinary differential equations to a random (non-integer) order. 
They have attracted considerable interest due to their ability to model 
complex phenomena. Due to the effective memory function of 
fractional derivative, fractional differential equations have been 
widely used to describe many physical phenomena such as flow in 
porous media and in fluid dynamic traffic model. For more interesting 
theory results and scientific applications of fractional differential 
equations, we cite the monographs of Diethelm , Kilbas et al. , Hilfer , 
Miller and Ross , Podlubny , Zhou and the references therein.
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