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Abstract 

Aim of this paper is to we will obtain the new interesting results on basis of the present research work with the help k -

Gamma and k -Beta functions. We will derive the results related to k -Beta function associated with several variables 

including k -Gamma function. Applying multiple integral, we will obtain the results like Dirichlet’s theorem for multiple 

integral. 
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Introduction 

In 2007, R. Diaz at al. have introduced the following 

Pochhammer k -symbol and k -Gamma function
1,2

. 
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For k >0, Cz  and   0Re z , the k -Gamma function is 

defined as 
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 Equation (2) we can write as 
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Many researchers have discovered some properties of k -

Gamma function
3-8
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The k -Beta function  nmBk ,  for two variable m  and n  is 

defined by
1,3,4
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Equation (11) in term of Gamma function is given by 
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Main results of k -Beta function associated with several 

variables 

Let     2,,...2,1,0,,...,, 321  nlClllll i

n

n  then 

Beta function associated with n  variables is defined by 
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If put 2n , then (13) will be classical Beta function
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Let     2,,...2,1,0,,...,, 321  nlClllll i

n

n  and 

0k  then equation (11) associated with n variable is defined 

by Rehman et al.
3
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Theorem-1: Let    ,.....2,1,0,...,, 321  i

n

n lClllll , 

2n and 0k   the equation (11) has properties 
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Proof  

(i) Using equation (14) in L.H.S of equation (15) 
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Which is completes the proof of equation (15) 
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Which is required prove of equation (16) 

 

Theorem-2: For    ,..2,1,0,...,, 321  i

n

n lClllll , 

2n and 0k  then equation (1.11) associated with n
variables has properties 
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Proof 

 nnk lkkllklklklklklkB  ,,......,,,,, 332211  
 

           
 nk

lklklklklklk

k

nknkkkkk

2

........2211






 

 

           
 nk

lkllkllkllllll
n

nknkkkkkn

2

........
12

22114321








 

 

 




































k

l
k

k

l
k

k

l
k

k

l
k

nk

lllll

n
n

n

















sin

......

sinsinsin
2

...

321
12

4321
 

  


























n

i

i

n

n

n

i

i

l
k

ec
knk

l

1
12

1 cos
2


 

 

Hence equation (17) has been proved 
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Hence equation (18) has been proved 

 

Dirichlet’s theorem 

 

Theorem-3: Let       0Re,0Re,0Re 321  lll and 

0k  then equation (11) has property 
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Where V denotes the closed region by the bounded plane 

kxyxzyx  ,0,0,0  
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Which is required the result 

 

Thus generalized form of this theorem for more than three 

variables will be given as 
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Where the region of integration V will be given by 

0,......0,0,0 321  nxxxx And 

kxxxx n  ......321  

 

Corollary: For 0)Re(,0)Re(  nm and 0k   then 
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Where S is taken over the positive quadrant of ellipse
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Conclusion 

We will derive the results related to k -Beta function associated 

with several variables including k  -Gamma function. Applying 

multiple integral, we will obtain the results like Dirichlet’s 

theorem for multiple integral. 
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