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ABSTRACT: Multivariable integral evaluated here involve the exponential function, generalized
polynomials and multivariable H-function This multivariable integral is unified, useful and most general in

nature and capable of yielding a large number of integral and multivariable Laplace transforms as their special
cases.

INTRODUCTION

The multivariable H- function occurring in the paper will be defined and represented in the following form
[5,pp,251-252,eqn.(C.1)-(C.3)]

Z3
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(1.1)

For the convergence conditions of the integral given by (1.1) and other details of the multivariable H- function
we refer to the book by Srivastava et al . [5,pp,252-253,egns.(C.4)-(C.8)]

For r = 2, the above multivariable H-function reduces to the well known H-function of two variables
(Srivastava et al. 1982, p. 82)

]

The generdized polynomlaIsS b |occurring here in will be defined and represented in the

L

following form which differs slightly from that given by Srivastava [4, p. 185, eqn. (7)].
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(1.2)

N

Where N; =0,1,2, .. ;M; #0[i=1, ..., s].

M;is an arbitrary positive integer and the coefficients A[N;, kq; . . . ; N, kg] are arbitrary constants, real or
complex.

If we take s = 1 in the equation (1.2) and denote A[N, K] thus obtained by Ay , we arrive at the well know
general class of ponnomiaIsSf\‘,/’ [x]introduced by Srivastava [3, p. 1, egn. (1)].

The double laplace transform occurring herein will be defined and represented in the following manner.

L{f(xq,X2); 51,82} = fgo f;o e S1X1782%2 f(x, X, )dx, dx,
(1.3)

Result 1:

fgo fow (M1xq + szz)ol_l(}b"lﬁ + x’zxz)cz_leXp [—51(7¥'1X1 i >L’zxz) -y (7\”1X1 + 7¥”2X2)]
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P2 dx, dx,

1,9 1,91 1,92

N1/M [N2/Mz]

("N, (“Ndwg,
k Z Z k 1 k 1 S(Gl+p1k1)s(62+p2k2)

k1=0 k,=0 1+ K20 5 2
1 (@)
= d;, o 7, O :
Ho,n:ml,n1+1; m,n,+1 [2151 Vi ( U ] )1,p
p'q,:p1+1;q, ;p2+1,q2 7 S—Vz . (1) (2)
292 (b]; B] ) B] )l‘q .
1 1 2 2
(1 - Gl p1k1 Vl) ( ( ) ]( ))1p ; (1 _ 02 kaZ, VZ) ( ( ) ]( ))1p
P1 D2
(d.(l) 8-(1)) _ (d.(z) 8.(2)) dx, dx,
| 1,91 ’ i Y9 Ly

(2.1)
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Where k = > 0,i=1,2

1 min alV
Xy # 0,v; > 0,Re (s;) >=0, Re(01)+vll<]<mRe (1)

Prof of (2.1) : To Prove (2.1) we first express the H- function of two variables occurring in the left hand side
of (2.1) in term of Mellin-Barnes type of contour integrals the interchange the order of £ ,&, and x4,x;
integrals we get in following result after little simplification.

(2,:(0)2 le fLS Y ($1,$2)91 (1) P2 (82) leZgzdfldfz A
(2.2)

Where in (2.2)

A= f;o f;o (M1Xg + A 2%5) 57T (A xg + 0 5x,) Y22+ % T exp [_51(7b,1x1 + xzxz) - 52(7\”1X1 +
A 2X2)]

[C(xlx1 + 2 5%,)P1]S D(x 1X1 + A 5x5)P2 ] dx, dx,
(2. 3)

Now we evaluate A in following manner:

We have [(7)Wider 1989, p. 241, eqn. (7)]

© (00 ' ' " 0 1 o o0
fO fO F ()\.1X1 + )\.2X2,)\. 1X1 + >\. 2X2)dX1dX2 = Efo fO F (u1 ,uZ) dulduZ
(2.4)

Where k stands for the expression mentioned in (2.1)
If we take F(A 1%, + X 2%p, A 1X1 + & 2%5)=f; (M X1 + A 3)E2 (0 1%q + A 5x5)

Then (2.4) Transformed to

0 (o0 ' ' @ " 1 oo ®
Jo Jo fr (haxq + h2xz ) (M 1xq + & 5%, )dx;dx, = Kfo fy (uy)duy J; f2(uz)duy

(2.5)
Consider f; (A'1x; + A %5) = (M1x3 + A 2%) 150%™ exp [—s1 (M1%; + X 5%,)] SEA[C(N 1% + A 2%,)P1]
fz(;\, 1X1 + )\4 ZXZ) = ()\4 1X1 + A ZXZ)VZFZ'Z*' 2 eXp [_52()\. 1X1 + }\,2X2) D(;& 1X1 + 7\‘2X2)p2]

Then form (2.5) we get

V1§1+0'1—1

f(:o f(:o (7“,1X1 + Xlzxz)) (7&”1X1 + X,ZXZ)VZEZJ'GZ_leXp [_51(7;1)(1 + X’2)(2)_52(7;1)(1 + krzxz)]

311:1411 [COv1xy + 7L'2542)[)1]51111/[22 [D(A' 1% + X 5x5)P2]dx, dx,
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(2.6)

On expressing the general class of polynomials occurring on the right hand side of (2.6) in terms of series
with the help of (1.2) interchanging the order of integrals and summation in the result thus obtained and
interchanging the u; and u, integrals .with the help of know formula Gradshteyn and Ryzhik[(2), p. 317, eqn.
(3.38), (14)] eqn. (2.2) takes the Following form :

[N1/M /Mz]
1 121 ZZZ( NoMyy, (=N2)my,
K k! k!

k1=0 =

1 ['(01 + p1ky +v161) X T(0z + prks + v283) 51 &2
{(27[0))2 le sz ¢1(§1)¢2(§2)\V(£1'£2) dfld‘)ZZ}

o1+p1k1+v1§1 02+P2k2+172€2
S1 S2

(2.7)
Finally on reinterpreting the Mellin-Barnes integral occurring in right hand side of (2.7) in termsH- function

of two variables we get the desired results (2.1).

Main Result:
r
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WhereK’}‘ 7‘ ro 0

}\(r)}\(r) )\EF)
(vi,pi) = 0@ =1, ...,r) (not all zero simultaneously)
1<j<m\s¥

. (1)
Re(s;) > 0,Re [o; + p;+ . ( )] >0,(i=1,..,1)

Proof of (3.1)

On making use of the result given below (which is a r-variable analogue of (2.2))

(3.1)

Taking the definition of generalized polynomial given by (1.2) into consideration and proceeding in a manner

indicated earlier in the proof of (2.1), we arrive at the desired result (3.1) after a little simplification.

SPECIAL CASES:
If we put )\gl) = )\gz) == }\f) = 1in (3.1) and each of remaining A involved therein equal to zero, we get

the following interesting multidimensional Laplace transformation involving the product of the generalized

polynomials and the multivariable H-function.

€1 Xq Z; X, Pt
r oj—1 Ml,...,M . . .
L{(ITi=1 x; )SNL...,N: : H : 5S1, " St
er erl‘ Zr err
Z 1/M Z[Nr/M r GENDMkG  —(oi+vik
ky=0 ¢ vt k=0 =1 g Si
(3.3)

A[Nl,kl; e Nrtkr] H****
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where H**** function occurring in (3.3) stands for the same multivariable H- function which occurs on the
right hand side of (3.1)
If we putin 21) My = M, =5, =s,=1p, =p,=C=D=1andv; =v, =0 and replace

AN, k, by (Nﬁal) and Ay, x, by (Ni\;’z“z) respectively , then Slllfll,sllll’[;occurring therein reduce to Laguerre

polynomials Srivastava and Singh [(6), p.159, eqgn (1.8)] and reduces the two variable H-function to unity
Srivastava at al. [(5), p. 82] we arrive at a known result Dhawan [1, p. 417, egn (2.2)] after a little
simplification.
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