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 Introduction  

In [1], Exton introduced twenty one complete quadruple hypergeometric functions, which he denoted by 

symbols
 2121 ,,, KKK  . In [2], eighty three complete quadruple hypergeometric functions given by
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1 ,...,, FFF  were defined by Sharma and Parihar. Very recently, Bin-Saad et al. [3]  introduced five new 
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    Here, in this paper, we aim at establishing new integral representations of Euler type for the Exton 

hypergeometric functions of four variables 
109876 ,,,, KKKKK , the Sharma and Parihar hypergeometric 

functions of four variables 
)4(

61

)4(

41
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7 ,, FFF
 
and the Lauricella function of four variables 

)4(

AF  in terms of the 

quadruple hypergeometric functions )4(
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2. Integral Representations of Euler-type 

For our purpose, we begin by recalling Exton's hypergeometric functions of four variables 
9876 ,,, KKKK  and 

10K  defined by 

       

   
,

!!!!
),,,;,,,;,,,,,,,(

0,,, 21

4321

2221432211116
q

u

p

z

n

y

m

x

cc

aaaa
uzyxccccaaaaaaaaK

qpn

qpnm

m

qpnm

qpnmqpnm




 


       (2.1) 

       

   
,

!!!!
),,,;,,,;,,,,,,,(

0,,, 21

4321

2121432211117
q

u

p

z

n

y

m

x

cc

aaaa
uzyxccccaaaaaaaaK

qpn

qpnm

m

qnpm

qpnmqpnm




 


        (2.2) 

       

     
,

!!!!
),,,;,,,;,,,,,,,(

0,,, 321

4321

3121432211118
q

u

p

z

n

y

m

x

ccc

aaaa
uzyxccccaaaaaaaaK

qpn

qpnm

m

qnpm

qpnmqpnm




 


      (2.3) 



 

63 

       

      !!!!
),,,;,,,;,,,,,,,(

0,,, 321

4321

3321432211119
q

u

p

z

n

y

m

x

ccc

aaaa
uzyxccccaaaaaaaaK

qpn

qpnm

m

qpnm

qpnmqpnm




 


      (2.4) 

and 

       

       
,

!!!!
),,,;,,,;,,,,,,,(

0,,, 44321

4321

43214322111110
q

u

p

z

n

y

m

x

cccc

aaaa
uzyxccccaaaaaaaaK

qpn

qpnm

m

pnm

qpnmqpnm







    (2.5) 

respectively (see[1]). the Sharma's and Parihar's quadruple functions 
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Lauricella hypergeometric function of four variables 
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AF  is as below (see [4]) 
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    Now, by means of the quadruple functions
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integral representations of  Euler-type for 109876 ,,,, KKKKK ,
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Proof  of the integral representations  

    Once substituting the series definition of the special function in each integrand and then, changing the 

order of the integral and the summation, and finally taking into account the following integral representations 

of the Beta function and their various associated Eulerian integrals (see, for example, [5, p. 9–11], [6, 7, Section 

1.1] and [8, p. 26 and p. 86, Problem 1]), we derive each of the integral representations from (2.10) to (2.27). 
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3. Special Cases 

     It is easy to observe that the main results (2.10) to (2.27) gave a number integral representations of Euler-

type. In the present section, we will mention only some special cases. 

    Let 0x  in (2.10), (2.12), (2.14), (2.20), (2.22) and (2.24), we get the following integral representations 

involving triple hypergeometric functions: 
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where 
1086 ,, XXX  are the Exton functions of three variables (see [9]),

BH  are Srivastava's function (see, for 

details [10]), ,, )3()3(

DA FF PMKG FFFF ,,, are three variables Lauricella functions (cf. [10,Sections 1.4 and 1.5]) . 
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