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ABSTRACT
Prasad and Yadav [5] have given an application of the multivariable H-function in heat conduction in a radiating bar. In this paper we employ a class
of multivariable polynomials defined by Srivastava [7], the Srivastava-Daoust function, the multivariable Aleph-function and the multivariable A-
function defined by Gautam and Asgar [4] in obtaining a solution of the partial differential equation related to the problem of heat conduction in a
radiating bar. Our analysis makes use of an integral involving the special functions cited above and orthogonality  property of the associated Legendre
polynomials. Finally, we shall see the particular cases concerning the multivariable H-function defined by Srivastava and Panda [9,10].

Keywords :multivariable Aleph-function, multivariable A-function, Class of multivariable polynomials, Srivastava-Daoust function, heat conduction, 
Aleph-function, multivariable H-function. 

2010 Mathematics Subject Classification : 33C05, 33C60 

1. Introduction

The generalized polynomials defined by Srivastava [7], is given in the following manner :

      (1.1)

Where   are arbitrary positive integers and the coefficients   are arbitrary
constants, real or complex.

The Srivastava-Daoust function is defined by (see [8]):

                  

                                                                                                                                           (1.2)

where

                                                                           (1.3)                                                                    (1.3)

The series given by (1.2) converges absolutely if 

                                                                                        (1.4)

The Aleph-function  of several variables is an extension of the multivariable I-function recently study by C.K. Sharma
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and Ahmad [6] , itself is an  a generalisation of G and H-functions of multiple variables. The multiple Mellin-Barnes
integral occuring in this paper will be referred to as the multivariables Aleph-function throughout our present study and
will be defined and represented as follows.

We define :      

                    

                                           

        

 =                                                                       (1.5)

with  

        (1.6)

and         (1.7)

Suppose , as usual , that the parameters 

 

    

   

with  ,   ,    

are complex numbers , and the  and  are assumed to be positive real numbers for standardization 
purpose such that
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                                                                                                                                           (1.8)

                                                                                                                                    
The reals numbers  are positives for  to  ,  are positives for   to 
The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by extension of
the corresponding conditions for multivariable H-function given by as :
 

  ,   where

            

    ,    with  ,   ,        (1.9)

The complex numbers  are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :

     ,     

    ,      

where   :  and 

                                            

    

 The serie representation of Aleph-function of several variables is given by

        

                                                                                                     (1.10)

Where  ,   are given respectively in (1.2), (1.3) and 

     

which is valid under the conditions                                                                   (1.11)

 for                                           (1.12)

Let 
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                                             (1.13)
    
where ,  are given respectively in (1.6) and (1.7) 

The multivariable A-function defined by Gautam and Asgar [4] is an extension of the multivariable H-function defined
by Srivastava et al [9,10]. The multivariable A-function is defined in term of multiple Mellin-Barnes type integral.

 =       

                                                                                               (1.14)

                                                                        (1.15)

where  , ,  are given by : 

                                          (1.16)

                                                                           (1.17)

Here  ; 

The multiple integral defining the A-function of r variables converges absolutely if :

                                                                                                                          (1.18)

                                                      (1.19)

                                                                         (1.20)
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                                                                                                                                                                                                           (1.21)

For convenience, we shall note.

                                                                                        (1.22)

                                                        (1.23)

                             (1.24)

                                                                                                               (1.25)

2. Problem formulation

We employ these special functions cited above in obtaining a solution of the partial differential equation [1, page111,
Eq.(1)],

                                                                                                                                       (2.1)

governing the heat conduction in a radiating bar, where conductivity,  specific heat,  cross-sectional area,
 density,   outer conductivity,   perimeter of the bar,   temperature of the surroundings, and   is the

temperature of the rod (along the axis) at a point distant  from the origin.

On  taking  ,  rod  between   and  ,  the  conductivity  proportional  to  ,  and  the  outer
conductivity proportional to , the equation (2.1) reduces to the form [2, page 16]

                

                                                                                                              (2.2)

where   , and  and  are constants.

3. Finite integral

In this section, we evaluate the integral 

Theorem
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                                                          (3.1)

provided that 

  for   

         

 and 

                  

        

Proof

To prove (3.1),  first  expressing a class of  multivariable polynomials defined by Srivastava [7]   ,  the
Srivastava-Daoust function [8]  and the series representation of the multivariable -function with the help of (1.1),
(1.2) and (1.10)  respectively and we interchange the order of summations and -integral (which is permissible under
the conditions stated). Expressing the  -function of  -variables  defined by Gautam and Asgar [4] in Mellin-Barnes
contour integral with the help of (1.15) and interchange the order of integrations which is justifiable due to absolute
convergence of the integrals involved in the process. Now collecting the power of   and evaluating the inner -
integral with the help of result [3, page 284, Eq.(3)]. Interpreting the Mellin-Barnes contour integral in multivariable -
function, we obtain the desired result (3.1).

4. Heat conduction in a bar
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In this section, we use the orthogonality property of the associated Legendre polynomials :

                                                                                                       (4.1)

where  is the Kronecker symbol.

Our problem is to find a function   satisfying (2.2) under the boundary conditions that the ends of the bar at  
 and  are insuled (as the conductivity vanishes there) and the initial condition 

                                                   , for                                                                                   (4.2)

where

                   

                                                                                                        (4.3)

We assume a solution of (2.2) in the form 

                                                

                                                                                                                                 (4.4)

where  are suitable constants and  is the associated Legendre polynomial 

Taking  in (4.4) and use (4.2), we have
 

                                                                                                                                                     (4.5)

Now multiplying both sides of (4.5) by  and integrating with respect to  between  to  and using the results
(3.1) and (4.1), we obtain the value . On substituting this value of  in (4.4), we get the desired solution of (2.2) as 
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                                                          (4.6)

under the same conditions that (3.1)

5. Multivariable H-function

If the multivariable A-function reduces to multivariable H-function defined by Srivastava and Panda [9,10], we obtain 

       

            

                   

              

                              

                                                         (5.1)

6. Conclusion

Similarly,  specializing the coefficient  Similarly,  specializing the coefficient   of the generalized multivariable polynomials [7] and of the generalized multivariable polynomials [7] and
parameters of multivariable A-function defined by Gautam and Asgar [4], the multivariable aleph-function and theparameters of multivariable A-function defined by Gautam and Asgar [4], the multivariable aleph-function and the
Srivastava-Daoust function [8], we can obtain large number of results involving various special functions of one andSrivastava-Daoust function [8], we can obtain large number of results involving various special functions of one and
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several  variables  useful  in  Mathematics  analysis,  Applied  Mathematics,  Physics  and  Mechanics,  for  example  theseveral  variables  useful  in  Mathematics  analysis,  Applied  Mathematics,  Physics  and  Mechanics,  for  example  the
problem of heat conduction in radiating bar.problem of heat conduction in radiating bar.
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