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Abstract

The main aim of this paper is to obtain the solution of heat conduction partial differential equation pertaining to
sequence of functions containing generalized hypergeometric function and the multivariable I- function defined by
Prathima et. al. [ 7 ]. Some particular cases related to H- function of several variables and I- function of two
variables given by Rathi et. al. [11 ] are mentioned.
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1. Introduction

The Gauss Hypergeometric function is defined [8] as,
Fi(@bcz) = ﬁzo% 2t (zl <1,c#0,—-1,-2,..) (L)

A sequence G((:_;f’)'c'd)(x; p, k, s) of functions containing generalized hypergeometric function is introduced by Rao

et.al. [9] and represented in following manner:

b,c.d
GV p k) =

pf < 2 (@y_1TcT{(b+e(g—D} x* (=D'(a), TcT(b+el) d+s+kl
FZZ[ T{(c+e(g—DITb (g—-D'I! I'(c+el)Th ( p )J

g=01=0

..(1.2)

where x € (0,), p,k,sare constants and e€ (0, 0); Re(a) > 0,Re(b) > 0,Re(c) >0 .

Here we obtain the solution of partial differential equation concerned with heat conduction. Let the partial
differential equation is

%Z(%_gfxz (13)

where f(x,t) — 0 for large of t and when x — oo ; this equation is concerned with the problem of heat conduction
given by Churchil [ 5].

af a%f
S =Sz 1)
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provided that f; = 0 and ¢ = fx2.
Here we consider that

zy 6%

fx) = x* e G((S}’)Cd)(x pk,s)I| i (1.9
2,x%

The multivariable I-function introduced by Prathima et al. [7] is represented and defined in terms of Mellin —Barnes
type integral as follows:

2,y 2,) = 1 (i (e o] @00 im0, 9338 Dy i (07075070,
K es (3,,K,) Zf (Ciiw o VB )k 10,8 5D )y, e (@800,
1 S1 Sy (15)
=— J‘ U (s)U (s IV(s o s )zt.zds ..ds ,
(2nw)" "L, L,

where o = /-1,

H' i - - I' i . -

[T r7@® -6 T7@-09+4"s)
U.(s,)= ‘: = vie{l.. n ...(1.6)

D] i i . [o i i
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j=H, +1 j=1;+1
and

I r
11 I“Ai(l—aj+z QJ.(DSJ
V(S s 5,): - j:1r K i=1 ) (17)
A i Cj i
Imr (a_z 0s }H r {1_c+z w s J
j=1+1 1 =1

an empty product is interpreted as unity, the coefficients 0® j=1,. 3

0@ =13 y® j=1.. k89 j-1.. k arepositivenumbersandl, H I J, Ji K, K; are integrals such
that o< 1<3,1<H <K .K=20and 0<1 =<J, i=L..r

The contour L; in the complex si-plane is of the Mellin-Barnes type which runs from —moo to +moo with
indentations, if necessary in such a manner that all poles of T i (d j" - 5].“’si), j=1.., H, are to the right and

those of T ¢ 1-b E” + ¢j(i)s ). =1,...,1 . to the left of s;, the various parameters being so restricted that these poles
are all simple and none of them coincide and with the points z; = 0, i = 1,...,r, being tacitly excluded.

For more details , one can go through Prathima et. al. [7 ].

For convenienceweuse P =(H .1 )i (H 1), Q=@ K )i ,K) ...(1.8)

it [ R B O S A N 8 i 0 T Tk, ... (1.9)
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2. Main Result:

For proving the main result we required the following Lemma:

o x Vi 4t 0T (20+1
[ x*e ZHZH (x)dx = TEA)H 2.1
Theorem 2.1
o le211
f x%0 e‘szZM (x)G((Z']f’)'C'd)(x; pk,s) 1 : dx
—0 ZrXZAr
-y p/ ii (@)g_1TcT{(b+e(g—D} 279 (=1)"(a); TcT(b+el) (d +5s+ kl)
T f! =L {(c+e(g—D}Tb (g—-D!U I'(c+e)Th p ;
0.1+1: P 1721411 (-20-kg ;24 ,.., 24 l)R—l
Iy, g .22

min
11 11<J<H

l

condition and condition of analyticity and more details of I -function, see Prathima et. al. [ 7].

provided that min (,4;) >0,i=1,..,7;Re |1+ X" > 0, for the convergence

Proof:

To prove (2.2) first put the value of G((“ b, d)(x; p, k,s) in series form given by (1.2) and express I-function of
several variables in Mellin —contour integral and interchanging the order of integration permissible . Then
evaluating the integral by using lemma and interpreting the Mellin —Barnes contour integral in multivariable I-
function, we get the required result (2.2).

3. Solution:

The solution of equation (1.3) is

© o g
B 207207kg pf (@)1 TcT{(b+e(g—D} 1 (=D!a), TcT(b+el) d+s+kl
Y(x,t) = ZZZ [ = ( )J

al f‘ [{(c+e(g—-D}Ttb (g-—-D'I I'(c+el)Th D
(1+2a)(t—— 0,1+1: P | 2,47 | (20-1g 22y, 22, l)-R—i
IS (Fo s ..(3.1)
fae | o e s
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min

provided that min (,4,) >0,i=1,..,7r;Re |1+ XI_ 1’111<] <H o K >0
Proof:
The solution of (1.3) can be written as ([ 2] ,page 360, Eq.2.3)
x2
Y(x,t) =32, U, e 12947 H_(x), where Hy(x) is the Hermite polynomial. ...(3.2)
If t=0 then by (1.4), we have
leZAl x2
22 e GV wp k) I 1 | = ZEoU, e Hy(®) ..(3.3)
2, %%

Now multiplying both sides by Hg(x) and integrating from —co to oo with respect to x and using orthogonal
property of Hermite Polynomials [6 ] and result (2.2) , We have

® Z, ya-20-kg p/ [(@),—1 TcT{(b + e(g — D} 1 (=D(a), TcT(b+el) (d+s +kl
IR =5

M{(c+e(g—-D}Tb (g—-D!U I'(c+el)Th p
(1+2a)(t—— 0,1+1: P | 2,47 | (20-19 22,00 24, 51)R |
Iy, K+1:Q S RPN I A 1).S J ...(3.9)
Zr4 r 2 1L r ’

Now using (3.2) and (3.4) , we obtain the solution (3.1)

4. Special Cases:
(i) If r = 2 then the multivariable I-Function reduces to | —function of two variables defined by Rathie et.al. [11]

and we obtain the solution as

w o g
B 207207kg pf (@), TcT{(b+e(g—D} 1 (=D!a),; TcT(b+el) d+s+kl
wo- Yy yII L =5

al f! {(c+e(g—-D}Ttb (g-—-D'I I'(c+el)Th p
a=0g=0 [=0
x2 |7z 47 | (-20-k ;24,,24,:1),R
grzan o | TGO BRI g (x)
+ +1:Q Z,.47;LZ (—-0- 5 iA1.4,:1),S —I

(4.2

Under the same conditions and notations that (3.1)

(i) For a=b=c=e=1weget
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2 -4 . . —l
(2 o e | z,4 (-20-kg 24, ... 24,:1).R
e 2 . :
J+1,K+1:Q o (e as J
z 47" 2 2

r

(4.2)

(iii) If we replace

sequence G((j_}f’)'c'd)(x; p, k, s) of functions by I -function introduced by Rathie [10 ], then we obtain the results

given by Ayant [11].
5. Conclusion:
A large number of results can be evaluated by suitable selection of parameters of the multivariable I1-function
and the sequence of function used which are useful in Applied Mathematics, Physics, Mechanics and other field of
Science and Technology. The result as obtained here are of general nature and may be useful in various existing
situations in the literature of Science.
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