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ABSTRACT
In this paper, we introduce a new transformation , namely , a-g-transformation and
denote it as Dg,. This transformation consider as generalized to double g-transformation. We
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1. Introduction:
The integral transformations are one of import methods for solving many of

problems. Such that we can convert ordinary differential equation to algebraic equation
and then we back by inverse of this integral transformation, but the case partial differential
equations we use the integral transformation to convert partial differential equations to
ordinary differential equations. By using double integral transformation we can convert
partial differential equations to algebraic equations , thus the double integral
transformation is has import applications. This transformation is distinguished by the

generalities of the most known integral transformations and the possibility of finding new
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integral transformations from it, which helps in solving differential equations with

variable coefficients and in different orders.

The kerenal of any transformation is considered import part because by the kerenel we
can distinguish type of this transformation. In [4] , H.Jaferi present general integral
transformation and he called it g-transformation also he studied properties of g-
transformation and its applications in differential equations. mitttag-leffler function is
import function . In this work we introduce a generalized double gtransformation by using
mitttag-leffler function as a substitute for exponential fuction in g-transformation . Also

we present many theorem and examples related with topic of paper.

2. Double a-g-transformation
2.1 Definition [4]:

g-transformation g(f(x)) for a piecewise function f(x) where x€[ 0,0 [ and

If(x)| < Me*® s defined by the following integral

&(£00) = p(s) j e~1% f()dx ,p(s)
0
=0 (D)

such that the integral is convergent for some q(s), s is positive constant, and

p(s)M

le(ll < =5
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2.2 Definition [7]:

We say that r-gamma function and denote it as I, and it is defined as:

I,(n) = ﬁj x(M-DeE_(x)* (dx)* ,Re(n) > 0,r
0
> 1 (2)
We note that if o =1 we get the classical gamma function T'(n)
'(n) = foooxn‘le‘X dx ,Re(n) >0
2.3 Definition:

Let f(x,y) be a function such that x ,y >0 we define a fractional Double a-g-

transformation which it is denoted as Dg, and it is defined as following:
Dga(fC6 1) = p1(IP2(8) Jy J Ea(—(a1()x + 2 ($)DY))f(x, D(d)*(d)*  (3)

k
Where E,(z) is mittag-liffler function E,(Z) = Z{j’:oﬁ where p;(s),p2(s) >

0 q11q2>0

2.4 Remark :
By properties of Mittag-leffler function then we can Define the fractional

double g-transformation of order «

Dgo(f(x, 1) = p1()P2(8) f, i Eo(—(a1 ()% Eq(—(q2(8))™))f(x, ) (dx)*(d)®
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2.5 Proposition:

If f;(x,t) and f,(x,t) are a functions of the vairables x, t then
Dga(alfl (x,t) + a,f,(x, t)) =a,a — Dg(f;(x,t) + a,a — Dg(f,(x,t))
Proof:

the proof is performed from Definition (2.3)

2.6 Example:

1)Dg.(1) = [p1 [ Ea(—a1x)*“(1)(dx)?] [p; [, Ea(—q2%)* (dD)*]

=D Ore+ 0.2 r,@re+ 1
1 d,
PIP2 2 ()M (o + 1)

a
142

2) Dgo(x™) = piP2 fy [y Ea(—a1%)%Eq(—q1)%x™) (dx)*(dD)"

Dge(x") = [m j Ea(—q1X)°‘(X“)(dX)“] [pz f Eq(—q2%0)% (dD)°

Pr_ . (E+ 1) Ma+1) 22D a+1) .
a q

a(n+1) "«
1 2

P1P2
+1
«rDgg

ra(g + DL (D2 (a+ 1)

3) Dgo(x"t™) = p1p; [, [, Ea(—01%)® E(—q)* (x"t™) (dx)* (dD)®

Dgo(x"t™) = [p1 j Ea(—q1X)°‘(X“)(dX)°‘] [pz f Eq(=q2x)% (t™) (dD*
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a(n+1) "« a(m+1)

q1 q2
P1P2

a(n+1) _a(m+1)

q; q,

P1 F(g+1)[‘(a+1). P2 F(%+1)F(oc+1).

n m
F“(&Jr 1)1“0((5 + DIr2(a+ 1)

2.7 Proposition:

Dga(f(ax, bt)) = Dbz F, (& %) where a, b are constants

a%ba a’b

Proof:

Dgo(f(ax, b)) = p1p; fy Jy Ea(—(a1()x + q2(s)t™))f(ax, bt) (dx)*(dt)®

let u=ax , v=bt

Dg,f(ax + bt) = zigi j f E, (— (% + q%) ) f(u, v) (du)*(dv)®
0 0

2.8 Proposition:
Dgq(Eq(—(ax + bt)*)f(x, 1)) = p1p,Fu(ds + 2,9, +b)

Proof:

Dgo(Eo(—(ax + b))%, 1)) = p1ps J, [, Ea(—(ax + b)*Eo(—(qsx +
q21)*f(x, £) (dx)*(dD)®

By using the equality E,(k(x+ )% = E (kx®)E, (kt*)

Then we have
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Dgo(Eo(—(ax + bON(x, ) = pip; [, f, Ea(—(a+a)x+ (b+
q2)) (%, ) (dx)*(dt)”

Therefor Dg,(E,(—(ax + bt)*f(x,t) = p;p;F,(q; +a,q, + b)

2.9 Proposition:

Dg. (x“t%f(x, 1)) = 121 Dga(f(x t)

e
Proof :

Do (x“t*f(x, ) = p1(IP2() J;” 5 X Eae(—(01%)“t*E (= (a2))) (%, ©)(dx)*(dD)°
By using the equality D%(Eq(—sx%)) = —x*Eq(—sx%)

Thus Dg, (x*t*f(x, 1)) =

pip2 fy Jy aa Eo(— q1X)°‘ 7 Ba(—(q20)“f(x, ) (d)*(dD)*

=pip2 i Jy 3 sqrqs Ba(— A1) “Ea (= (020 *f(x, 1) (dx)* (4D

_ P1P2 0%*

045 q3 Dea(f(x.0)

2.10 Definition [3]:

Let f, h be a function such that x , t >0 we can define the fractional double convolution

is defined as following:

(f(x, 1) *%o h(x,1)) = j ) j af(x — 8,t— Dh(t, 0)(dt)*(d6)*
0 0
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2.11 Theorem:

let f, h be a function with Dg, transformation f and h are known

Then : Dg, (f(x,1) **o h(x,t) = Dgo(f(x, t) Dgq (h(x, 1))

Proof

Dgo(f**q (%0 = p1py [ [ Ea((@1t)*Ea(—((q:2)*(f #¥o h)(x, D (dx)* (dD)* =
PPz fy Jy Ea(—(@D*Ee(— (@[, f,” f(x— 6,t—
T)h(t, 0)(dr)*(d6)*](dx)* (dt)“

let u=t—7 ,v=x—6 andtaking the limit from0to = o,
o [ A G CR R DIA G
o Jo
+ 9)“)f f f(u, v)h(t,0)(dt)*(d0)*(du)*(dv)“
o Jo
=z [ [ Fa(-afu B (a5 @ @) | [ Bu(-aftIE(~a509(r, 6
o Jo o Jo

:ﬁ Dg,(f(x, 1)) Dgo(h(x,1))

2.12 Definition:

Two variables delta function 6,(x — a, t — b) of fractional order « 0<a<1 we

can defined

f j f(x, )8, (x — a,t — b) (dx)*(dD)* = a?f(a,b)
R R
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2.13 Example :

We take the delta function 6,(x —a,y — b)
Dg.{(x—ay—-b)}= f f Eq(—(q1x + q2¥)* 8o (x — 2,y — b)(dx)* (dy)”
0 0

= a’E,(—(q1x + q29)%)
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