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Theory I

Abstract

In this research section, a definition for Fractional Derivative is presented.
Theory

Definition For Fractional Derivative

Given
O<a<landNe {11 2,34,.. } i.e., a set of positive integers from 1 onwards,
We know that a derivative for a function is given by
£(x)= df(x) Lim f(x+Ax)— f(x)
A0 AX
(1)
In the same spirit, we define the Fractional Derivative in the following fashion:

d e f(x) . f(x+aAx)- f(x)
Ita _ _
f (X) B dX B IA_XIE}) aﬁx

(2)

f 2ta (X) _ d Ze f(X) — Lim f "(X + aAX)— f (X)
B dx o0 aAX

And similarly, we write

N times N times
£ (x) = dNe f(x) f o (X4 @A) — o (x)
Ax—>0 aAX
(4)
Here, the notation, f'(x)= %(X) and (5)
X
()= ) (6)



Theory II

Abstract

In this research section, a method to calculate Fractional Integral is detailed.

1 Theory

For the Integral

b
[f(9d?x . where 0<p<1

we consider the Riemann sum of the kind

Definition 1:
. . : b-—a b—a
2[f(x)dﬁx=|n_|_>n01ciz_l“{f{a+(|+ﬁ{n+ﬂﬂ}(n+ﬂJ where
dx = b-a

n+p

For the Integral

b
jf(x)dl+ﬂx ,  where 0< <1

a

b b
[ £09d™x=[p(x)d”x| where

p(¥) = | f(x)dx



'?f(x)dl*ﬁx='?[j f(x)dx]d/’x

(13)

b
Say , for I f(x)d"*’x

if(x)dw)( _IM....I{[I f(x)dede...dx]Wx

N-1 Integrals (15)

(14)

Where N is a positive Integer

oo _[I[....I[Uf(x)dedXJ...dx} (16)

N-1 Integrals

Then

b b
[ £09d™x = [g(x)d™*x

(17)
2 A Definition For Functional Integration

The Integral

j' f (x)d"®x
(18)

Is a curve where we find the Integral for every co-ordinate of h(x) for every co-

ordinate of X if h(x)is a function of X
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