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Introduction 

Exton (1972,1976) had defined following complete 

quadruple hypergeometric function  

 

            (1.1) 

The normalized Dirichlet integral in the dimensional 

space  has been introduced  due to Mathai and 

Houbold  (2008) in the form 

 

 
 

                                                                                    (1.2)                                                                          

where,  such that  

  

 

. 

A generalized Basanquet and Kasteman (1939) theorem of 

summability has been presented by Kumar and Yadav (2010) 

such that 

Theorem-1 

 

Suppose that   is measurable in the region 

where,  

, r, then a necessary and sufficient condition for every 

probability density function  defined in the 

region   there exists 

   

                     (1.3) 

      (1.4)  

where,  is an absolute constant for almost every 

, r. 

Again, Kumar, Pathan, Priyanka  (2009) have derived 

following theorem: 

Theorem-2  

For  

 

 

, a function due to a weighted Dirichlet type 

integral formula exists     
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                     (1.5) 

Provided that  

 

Then, for 

  

there holds the degeneration formula 

 

                    (1.6) 

Inequalities 

 Here, in our investigation, first we obtain some inequalities 

of the function  

 . 

 Then make their applications to obtain approximation 

formulae of quadruple hypergeometric function K12. 

Theorem-3 

 For  

  
then there holds an inequality 

 

 

 

 

    

(2.1)      

Proof:  

Under the restrictions  

Joshi and Arya 

(1991) have derived the inequality 

 

   

 

                                              (2.2) 

 In the right hand side of the equation (1.6) for both F3[.] 

functions under the 

restrictions

 ,  

apply the formula (2.2), we find the inequality (2.1). 

Theorem 5.  

For 

 
,then there holds an inequality 

 
                          

 

 

 
     (2.3)                                                    

Proof:  

 The contiguous function relation for Gaussian 

hypergeometric function 2F1(.) in the notations (Rainville, 

(1971,p.53)) 

F= 2F1[a, b ; c; x], F(a+)= 2F1[a+1,b;c;x], F(a-)= 2F1[a-1,b;c;x], is 

given by  

(1-x) F =F(b-)-c
-1

(c-a) x F (c+)   

  (2.4) 

  

 Multiply  in both 

sides of the inequality (2.1) and then in its right hand side use 

the contiguous function relation (2.4) and again solving it we 

obtain the inequality (2.3). 5. Approximation of quadruple 

hypergeometric function K12 

 In this section, we use the inequalities obtained in the 

section 2 and approximate quadruple hypergeometric function 

K12  

Theorem 5  

If 

  , 

 following approximation formula of quadruple 

hypergeometric function K12 holds : 
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(3.1) 

Provided that  

. 

Proof:  
 To prove above theorem, we consider the bilinear 

generating relation of Kumar,Pathan and Yadav(2009) given by, 

when |T|<1, 

 

 

 

  

                                                                                               (3.2) 

 Then, we follow the equation (1.6) and the theorem -4 in 

right hand side of the relation (3.2), we find that 

 
 

 

 

 

 

 

                                     

(3.3) 

Provided that  

. 

 Now in left hand side of (3.3) define the 

function , by the theorem -2 

and then make an appeal to the theorem -1, we get the 

approximation formula (3.1) of quadruple hyper geometric 

function K12 . 

Example 

 Let in the region, , 

such that  

the position of the particle is given by the sequence of function 

 
Then there exists a convergent 

function  defined for , and |T| < 1, such  

that 

, then  

 

 

 

 

 

 

   

                                             

(4.1) 

provided that 
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