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Abstract

The fractional calculus for the Kamal transform is introduced and some non- homogenous fractional
ordinary differential equation solved by the Kamal transform. We have to get multiple shifting property
and periodic function of the Kamal transform.
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1. Introduction

The Kamal transform has fundamental properties which presented in this paper due to its
simple formula and consequent and useful properties. It is very useful to solve intricate
problem in engineering mathematic and applied science. The Kamal transform can be effecting
we solve fractional ordinary differential equation. The purpose of this paper is to show the
applicability of this interesting new transform its efficiency in solving the fractional ordinary
differential equation.

2. Fundamental properties of Fractional calculus and Kamal transform method

In the field of pure and applied mathematics, the theory of fractional calculus play a significant
role different types of differential and integral equation are solved by fractional integrals and
derivative, in association with different integral transform.

The description of derivative of fractional order in the same of Abel-Riemann [2013] (A-R) is
given by

! ift A dt, m—1<a<m

r(m-a) dt™J0 (t—7)a—m+i
am 1

f(),a=m

D* [f(D)] =
atm
Where me ztand aeR* and the integral operator is defined by implementing an integral of

fractional order in Abel-Riemann

1
r'(a)

D[f()] = — [[(t —D* f(D)dr,t > 0,0 >0 @

According to A-R, the integral operator J¢ is

JAFO] = = [ (t =D f(D)dr,t > 0,a > 0 ©)

r'(a)
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We have

arn _ _T4n] _p4q

] "= l"[1+n+a]t

DA = r[1+n] gnta
I'[1+n+a]

The fractional calculus derivative is given by

JDUFO] = F() = Tz f® ()%

2.1 Kamal Transforam
we can take set A the function is defined in the form

A={f:1f(®) 1< peYifte (—1)/ x[0,00) ,j = 1,2,; @, >0}

Where @,, @,may be finite or infinite and the constant p must be finite.
Then Kamal transform is

K(F(8) = G) = [ F(t)e™ de,t > 0,0, <v <8,

Derivative of Kamal transform

(4)

®)

(6)

U]

(®)

Let function f(t) then derivative of f(t) with respect to t and the n‘" order derivative of the same with respect to t are

respectively. Then Kamal transform of derivative given by
_ 1 -1_k-n+1 rk
K[f"M] = GW) - X v 7(0)
n=1,23 ... in equation (9) give Kamal transform of first and second derivative of f(t) with respect to t

KIF(®] =5G®)- f(0)
K[ (] = G) — = £(0) - £(0)

Convolution theorem
Let £(t) and g(t) are two function then Kamal transform of convolution theorem of two function is given by

K(fxg) = - K(f)K(g)

Multiple shift property
Let the function f (t) in set A is multiplied with shift function

K[t f(O)] = v?=-[u()]

Proof:
By definition of Kamal transform,

K(f(©) = [ f®)ev dt = Gw)t> 0

-t
Gw) = [, f(D)ev dt
Differentiae both side with respect to v, of equation (14), we have
, _ d ('] -t
G (v) == [ f(Dev dt
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Cw) =7 Lifevid
Cw) = [T fmes (%) de
) = fooo(tf(t))e_?tdt

G'(v) = K[tf(D];

d
K[tf(D] =v*—-[G(v)] (15)
Theorem: The Kamal transform of a piece wise periodic function f(t) with period p is
1 p -t

K[f(®O)] =—=/, v f(®dt; v >0 (16)

l-ev
Proof:
Let Function f(t) is said to be a periodic function T>0 if
f) = f(T+t)= fRT4t) = .= f(nT+1)
By definition

K[f(D] ff(t)e"f(t)dt

KIF(] = [Tev fOdt+ [Pev fOdt + [Tev f@dt ++ [Tev f()de (a7)

Put

t = u+p in second integral and up to

t= u+(n-1)p in n®" integral ,in equation (17),

Now new limit for each integral are 0 to p and equation (17) by periodicity
ft+p) = f@®),f (t+2p) = f (t),and so on there for

KIF(©)] = [Fe™ fuydu+ [Pe s f(u)du+f” * F(u)du+

-2p —3p

[1 tev +ev tev + oo | £ (W)du

K[f O]

KIF (0] = —5[7ev f(©)dt; v> 0 (18)

1—-ev

The Kamal transform of periodic function f(t) of period p is obtained by integrating e v f(t) in the interval
(0, p) with respect to t and multiply the resultant by the factor (1 — e ) -1

Preposition 1: if f(t) is a function and G(v) is a Kamal transform then fractional integral for Kamal transform of order « is

KID™*f (0] = )(a— D!v*G(v)

Proof:
The fractional integral foe the function (¢t) , is

O] =S @Y f (@ (19)

1"()

Taking the Kamal transform in the equation
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K[D=f (O] = K [=— (@D « f (1)
r(a)

K[D™f (8)] = rs (@ = D!v* G() 0

Proposition 2: If function f(t) and G(v) is Kamal transform then fractional derivative for Kamal transform of order n is

K[f*®1 = —G(v) k= v THfE(0) (22)

If £(t) is a function and G(v) is Kamal transform then Riemann-Liouville fractional derivative is

K| B2 | = KID"F O = 5| 60) = Biar v D7 H(F(0) Joco |

(23)

3. Application of Kamal transform
In this section, we discuss the solution of fractional ordinary differential equation using general properties with initial condition.

3.1 Solve the non - homogeneous fractional ordinary differential equation as,

aty(t) _ 9*y(®) a3’(t)
atm  ot2 + + y(t) ta (24)
And initial condition, (0) = f(0) , (25)

We appling the Kamal transform of equation (24),

[a y(t)] K[ aZy(t) ay(t)

it e +y(t) +a ]

%[ GW) = Ty v E VDR (F() 1o ] = —GW) —2f(0) = f'(0) +=G(v) - f(0) +
v [ 60) = Zhey v DMH(F©) Lemo | = Z6@) = Z£(0) = v"F'(0) + 2 6(w) — v F(0) +

n

v-av

G(W) = Tpoy v D DPR(F(D) 1emg = v™26 () — v 1F(0) — v™ f1(0) + v 16 (v) — v (0) +
vtav

G() [1- o2 =t | = B o DK (F(0) Jeeg v (0) = v £1(0) — VO + vy (29)

Solve the equation (26) and find out the value of G(v), with initial condition.

3.2 Solve the non - homogeneous fractional ordinary differential equation as,

3
Dzy(t)+Dy(t) =1+t

With initial condition, y(0) = y(0) = 0, and

[0% (F©) Jewo | = 0

Solution;
Given equation;
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Day(t) + Dy(t) = 1 +¢ @7)
-1

And, y(0) = y'(0) = 0, and [D (£(©)) le=o | =0 (28)

We applying the Kamal transform both side equation (27)

K[Dzy(D)] + K[D y(©)] = K [1]+ K[ t]

5| 6o - 52 004 DI (£(6)) g | +260) - f@ =v+v?

3
v2

Now taking the k=1, then

%[G(v)—v [Dz(f(t))t0]+ Gw) - f(0) =v+v?

"D v D7 (F©) e |

U

i[a(v)— -

3
v2

+— G(v) f(0) =v+v?

We applying the initial condition,

1 2

=~ Gw)=v+v

We applying the invers Kamal transform both side for the value of y(t)
6Ww) = K v[v + v?]]

We get exact solution by the Kamal transform method as follows:
1.2
y(t)=t+ St
3.3 Solve the non - homogeneous fractional ordinary differential equation as,
1 1 1 ot
Diy(®) +y(®) =2t + £2,and [DT (F(9) Je=o = 0 |

Solution:
Given equation;

Doy(8) +y(8) = 2t + t2 (29)
With initial condition;
07 (F©) leo =0 | (30)

We applying the Kamal transform both side equation (29),

K[ Diy(®)]+K [y®] = K Et n t%]

S COR i, v [DEF (F(0) Jeco | +6) = 2v2 + % 08

Now taking the k=1,
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1

1
2

v

[G(v) ~ 072 DT O imo | +6®) = 2v2 4102

Apply the initial condition,

3
% GW)+G6Ww) = %vz +% vz

V2

G(v) [1+i1 =%v2 [1+ v_T]

1

v2

G(v) =%v2

Apply the inverse Kamal transform for the value of y(t)

=

Hew)]=k1 Evz]

We get exact solution by the Kamal transform method as follows:

(&) = 5t

4. Discussion and Conclusion

We observed that Kamal transform solves fractional ordinary differential equation with a few computations as well as time unlike
the Laplace transform and other we observed that the Kamal transform is defind on the interval [0, oo]. We have applied Kamal
transform for fractional ordinary differential equation as well as periodic function. It is found that the Kamal transform has an
extensive affinity with the solutions of differential and integral equations, and more specifically with the Fractional differential
equations which has been the centre forum of this paper. We found that the solution of fraction ordinary differential equation can
be obtained in the form of distribution fractional ordinary differential equations when distributed Kamal transform are invoked.
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