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ABSTRACT
The aim of this paper isto provethe correctness of the relation

X X ~
L-a La ha (x) = ha (x) for al x| (a,b], o<a<i, after we prove the
continuity of the fractional function
X -a)+? 1
n, (0 = TEAT
Ga) Ga)

for all xI (a,c0) and (M1 R+, M>0).

Ofx- O (g(t))dt in (a,x), where [ha(x)] < M
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INTRODUCTION

Fractional Calculus is three Centuries old as the conventional calculus, but not
very popular among science and engineering community. This subject was
with mathematicians only; in last few years this was pulled to severa

applied fields of science, economies and engineering. The advantage of fractional

derivative apparent in mechanics and stability analysis of fractional control of

robotic time delays systems by [1], [2] and in nuclear energy science by [3], [4]
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aso in the other physical and chemistry fields by [5], [6] and in computer hard disc
by control [7]. In this paper we shall prove that:

I 1*h, () =h, (%),

dX: =fe(=1"f foral xI (abl,

O<ax<l1, after we prove the continuity of the function

_n(x'a)lﬁ _1X _ -l
ha(X)——G(a) + G(a)adx B f (o(t))at

on (a,«) for al x>a, 0<a<l, where u is constant, f, g are continuous functions on
(a,0).

THEOREM OF CONTINUITY
Let O<a<1 and f, g be continuous functions on (a,0), where al R and such that
sup { f{(g())l: X1 (a,00)} =M<,

. 1 i mx-a
Define h, (X)=0,()+—— c§x- t)* ()l for all x>a, where g, =~ < s
Ga)aéx " Ga)
constant. Then h,(x) is continuous on (&, «).
Pr oof
Clearly gi(x) is continuous for all x>a.

Let y(x) = dx 1) f (g(t)dt foralx>a ...(2.1)

and if Xy, X2 1 [a,00) such that X>X3
[The proof is similar for the case X;>Xj]
Then from (2.1) we have

V(%) - ¥(x)| =

et %
: . % - 0™ f(g)dt+Himeg - d- 1 (g(O)dt-
&% - 0 F (gt o - 0 F o) '

%-d
H pY a-1
iy o

Sincef isbounded by M and O<a<1, x;>X; it follows that
Xp-d

1Y00) - YO0 = [ im0 - 07 (- d - 3 1 (@)t +lim o, - d - O ((O)ek
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£ 2M M,because

a
a a
M (X:L a) < M (XZ a)
a a
Let d be a positive number such that x,-x;<d , it follows

2Md*

|y(Xz) - y(X1)| <

Now let e be any positive number and choose d such that
1

q=2€0
€2M & Then we have [¥0x) - y(x)| <e when ever 1%, - % [<d

This shows that y(x) is continuous on [a,).
Since ha(X)=a1(x)+y(X),(xI (a,0)) therefore h, is continuous on (a,c).

THEOREM OF DERIVATIVE
If O<a<l and h,(x) is continuous on (a,b],
| ha(X)| < M for all xI (a,b], where (M R+, M>0).
Then

e h,(9=h,(x) for al xT (ab], x X
=1 () =h.(x) (2b] where | ® and | ® are define by [8].
a a

Proof
Since h,(X) is continuous and bounded by (theorem2).

1% h, (x) existsfor ast<x<b.
a

Now since O<a<l1 take n=1 then by [8] p(11) we have
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X A 1 x A
| -2 ?a h,2=D |“§ @ h, 2 andfrom[8] p(17) we get
a a g X a a g’

X a Xa ! Xl'a+a

i =i,

1 x 1 X X X
=DI"h, (X)=D ¢j, (X)dt=h, () . 12 12 h, (x) = h, (X)
X a a a en a

ce @

for dlx (ab] for al xT (ab]

CONCLUSIONS

In this paper we proved (theoreml) of continuity and (theorem2) of
derivative. In the future we will use them to find the solution of certain kind of
fractional differential equation.
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