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GENERALISED MULTIPLE L−H TRANSFORM
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Abstract
In this paper an integral transform involving the product of an exponentional

function, multivariable H- function and the product of ‘r′ H-functions of one vari-
able is established. Special cases include the result given by Prasad and Mourya [4]
and Vasishta and Goyal [8].

1. Notations and Results Used

(ap) = (a1, a2, · · · , ap)

1(aj , Aj)p = (a1, A1), · · · , (ap, Ap)

(an) = a(a + 1), · · · , (a + n− 1), (a)0 = 1

(ap) = 1 denote a1 = · · · = ap = 1.

Srivasthava [7, p. 18, 19].
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Srivastava and Pande [9].

The H-function of several complex variables (x1, · · · , xr) is given by
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2. Result
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Provided

(1) pi > 0, ki.0, λi > 0, Re(σi) > 0, (1 ≤ i ≤ r)

(2) Re(1− ki + σivi) > 0, (1 ≤ i ≤ r), where vi is defined by

(3) Bi > 0 and |arg zi| < Biπ
2 , (1 ≤ i ≤ r), where Bi is defined by

(4) the series occurring on the right hand side of (3.1) is assumed to be absolutely

convergent.

(5) 1 +
wi∑

j=1
H

(i)
j −

hi∑
j=1

G
(i)
j > 0, (1 ≤ i ≤ r).

Proof : To prove (2.1), first substitute the H-function of several complex variable in

terms of contour integral of Mellin Barnes type given by (1.5)], and then change the

order of (x1, · · · , xr) and (s1, · · · , sr) integrals.[which is justified due to their absolute

convergence]. To evaluate the inner integral (x1, · · · , xr) integral, express each of the

H-function of Fox in the series from using (2.2) and then change the order of integration

and summation [which is justified due to the uniform convergence of the series and the

absolute convergence of multiple integral thus involved]. Evaluate the inner (x1, · · · , xr)

integral by taking the Laplace transform term by term then interpret the resulting

contour integral by means of (1.5) to get the required result.

The integral transform is defined by

φ(p1, · · · , pr) =
r∏

i=1

pi

∫ ∞

0
· · ·

∫ ∞

0
e
−

rP

i=1
ηipixi

r∏
i=1

Hi[λi(pixi)µi ]×

H[z1(p1x1)σ1 , · · · , zr(prxr)σr ]× f(x1, · · · , xr)
r∏

i=1

dxi (2.3)

Where each Hi[xi] is the Fox’s H-function and H[z1, · · · , zr] is the multivariable H-

function defined by Srivastava and Panda [9], provided the integral (2.3) is absolutely

convergent.

Special Cases

In (2.3) putting (Gi) = 0, (Wi) = 0, (di) = 1 and make λi → 0 and rename the parame-

ter, to get the result given by Prasad and Mourya [4. P.374].
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In (2.3) putting r = 2, η1 = α, η2 = β, p1 = p, q1 = q, si1 = µ, σ2 = γ, z1 = ξ, z2 =

η, G1 = G, W1 = W,G2 = r, W2 = t and rename the parameter to get the following

transform.

φ(p, q) = pq

∫ ∞

0

∫ ∞
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×H[ξ(px)µ, η(qy)]f(x, y)dx · dy. (2.4)

where H[x, y] is defined by Mittal and Gupta (10), provided the integral (2.4) is abso-

lutely convergent.

In (2.4) putting u = w = r = t = 0, µ1 = µ2 = 1, make λ1, λ2 → 0, to get the transform

given by Vasishta and Goyal [8. p.9].

In (2.4) putting n1 = p1 = q1 = 0, to get:

φ(p, q) = pq
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0
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(fq3 , Fq3)

× f(x, y)dx · dy. (2.5)

In (2.5) putting u = w = r = t = 0, µ1 = µ2 = 1, make λ1, λ2 → 0, to get a known

transform given by Vasishta and Goyal [8, p.12].

In (2.3) putting r = 1, η = 0, p = q = 0, p1 = p, η1 = α, λ1 = λ, µ1 = µ, σ1 = σ, z1 = z,

to get the following transform,

φ(p) = p

∫ ∞

0
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provided the integral exists.
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In (2.6) putting α = 0, µ = 2, σ = 1, to get:

φ(p) = p

∫ ∞

0
H1,u

u,w+1

λ(px)2

∣∣∣∣∣∣
(gu, Gu)
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∣∣∣∣∣∣
(cp2 , Cp2)

(dq2 , Dq2)

× f(x)dx (2.7)

In (2.7) putting λ → 0 and rename the parameters, to get the transform given by Gupta

and Mittal [3].

References

[1] Fox C., A formal sol utions of certain dual integralequations. Trans. Amer.Math.
Soc. 119 (1965), 389-395.

[2] Goemz Lopez and Kallas S., On a generalized transform. Math. J. S[132] (1973),
276-280.

[3] Gupta K. C. and Mittal P. K., Journal Australian Math. Soc., 11 (1970), 142-
148.

[4] Prasad Y. N. and Mourya R. P., On a generalized multiple L-H transform.
Vijnana Parishad Anusandan Patrika, 21(4) (1978), 373-381.

[5] Reed I. S., The Mellin type of double integral. Math. J., 11 (1944), 565.
[6] Singh R., Proc. Nat. Acad. Sci. India. 39 (1962), 145-150.
[7] Srivastava H. M., Gupta K. C. and Goyal S. P., The A-function of One and Two

Variables. South Asian publishers, New Delhi.
[8] Vasishta S. K. and Goyal S. P., On a generalized double L-H Transform,. Vijnana

Parishad Anusandan Patrika, 20(1) (1977), 9-21.
[9] Srivastava H. M. and Pande R., Certain multidimensional integral transforma-

tions, I and II, Nederl. Akad. Wentech. Proc. Ser. A, Indag. Math., 81 (1978),
40-118-144.

[10] Mittal P. K. and Gupta K. C., An integral involving generalized functions of
two variables, Proc. Indian. Acad. Sci. Sect. A., 21 (1972), 67-84.


