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ABSTRACT: The aim of the present paper is to derive some multiple integral formulas involving Jacobi and 

Laguerre polynomials of several variables. These results are established with the help of a known and 

interesting integrals given in Edwards [2].Furthermore, some special cases are also derived. 
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I. INTRODUCTION 

The Jacobi polynomials of several variables  
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of Shrivastava [7]are defined as  follows 
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is the multivariable extension of the Kamp´e de F´eriet function [8], see also [9] 
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where 
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And for convergence of the multivariable hypergeometric series in (1.3) 
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The equality holds when, in addition, either  
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The Laguerre polynomials of several variables  
rn

xxL r ,,
1

),,(
1 
 

of khan and Shukla [3] are defined as 

follows:  
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(1.4)  

 where 
)(

2

r
 is the confluent hypergeometric function of r-variables [9] 
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In our investigation we require the following integrals [2]: 
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Provided 0)Re( a  and 0)Re( b . 
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Provided 0)Re(,0)Re(  ba  and 1c , where 
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  , is the well known Beta 

function. 

 

II. MAIN INTEGRAL FORMULAS 
In this section ,we have proved the following integral formulas: 
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Further, if we take 
rr

caca  1,,1
11
  in (2.1), (2.2),(2.3) and (2.4) respectively we have  
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Proof of (2.1): Denoting the left hand side of (2.1) by I, using the definition (1.1), expanding 
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power series and changing the order of summation and integration, we get: 
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Finally, evaluating the double integral with the help of the result (1.6),we arrive after some simplification to the 

right hand sideof (2.1).This completes the proof of (2.1).The result (2.2) can be established similarly .The two 

results (2.3) and (2.4) can be established by applying the same method with the help of the result (1.7). 

 

Remark 1. 

Similar eight multiple integral formulas, involving Jacobi and Laguerre polynomials of several 
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III. SPECIAL CASES AND APPLICATIONS 

1. In (2.1) and if we take 2r , we get 
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is the generalized Rice polynomials of two variables defined by 
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2. in (2.2), if we take
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where  
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is the generalized Batman’s polynomials of two variables [1]   

  






















21

22

22

11

11

2211

),;,(
,

;

;

1,1

1

;

;

1,1

1

:

:

2;2

1;1

:

:

0

1
,;,2211 xx

b

n

b

nn
FxbxbZ

n










.      (3.4) 

 

Remark 2. 

Similar two other double integrals involving Jacobi and Laguerre polynomials of two 

variables  
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can be also obtained as special cases of our 

main results (2.3) and (2.4). 

 

3. In (2.1), if we take 1r , we get 
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where )(
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is the classical Jacobi polynomials [6]  
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In view of the definition of the generalized Rice polynomials [4] 
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the integral (3.5) can be written in the following form: 
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Further, in (3.5) replacing n by n2 , putting
2

1

2

1
,  hdcba and using the following special case of the 

result given by [5] 
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Again, in (3.5) replacing n by 12 n , putting
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In a similar way, a number of double integrals involving Jacobi polynomials )(
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 can be also obtained, 

we mention here the following examples : 
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