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Abstract: The aim of this paper is to establish some new linear generating relations involving A-function of one 

variable. 

 

I. Introduction 

The A-function of one variable is defined by Gautam [1] and we will represent here in the following manner: 

 

 A  [x|      ] =  (s) x
s
 ds     (1) 

  

wherei = ( 1) and 

(i) 

  (aj + sj) (1 – bj – sj)   

          (2) 

  

  (1 – aj – sj) (bj + sj)   

    

(ii)          m, n, p and q are non-negative numbers in which m  p, n  q. 

(iii)         x 0 and parameters aj, j, bk and k (j = 1 to p and k = 1 to q) are all complex.  

 The integral in the right hand side of is convergent if  

(i) x  0, k = 0, h > 0, |arg(ux)| <h/2 

(ii) x > 0, k = 0 = h, () < 1 
where 

 k = Im ( αj
p
1 −  βj

q
1 ) 

 mp             n             q 

 h = Re (j – j+ j – j)    

 
j = 1       j = m + 1    j = 1     j = m + 1 

 

 u =  αj
α jp

1  βj
βjq

1  

 p    q 

  = Re (aj – bj)  (p - q)/2 ,       

 
 1          1  

 q            p 

 w = Re ( j – j )        

 
 1            1  

and s =  + it is on path L when |t| →.  

 

II. Formula Required 
From Rainville [2]: 

  (α)n =  α, n =
Γ(α+n)

Γ(α)
,                   (3) 

  Γ 1 − α − n =
 −1 nΓ(1−α)

(α)n
,     (4) 

  (1  z) 
 a

 =   (a)n
zn

n!

∞
n=0 ,                    (5) 

  (1 + z) 
 a

 =   (a)n
(−z)n

n!

∞
n=0 ,     (6) 

 

 

 

m, n  

p, q  
((ap, p))  

((bq, q))  
     1 

 2i    L 

m n 

j = 1   j = 1   

p q 

j = m + 1   j = n + 1   

 (s) =    
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III. Generating Relations 
In this section we establish the following linear generating relations: 

   

 
tr

r!

∞

r=0

Ap+1,q
m+1,n  x|

 b j ,βj 1,q

 λ+r,α , aj ,α j 1,p   

        = (1 − t)−λAp+1,q
m+1,n  x(1 − t)−α |

 b j ,βj 1,q

 λ,α , aj ,α j 1,p  ;    (7)  

|arg (ux)| < ½ h, where u and h are given in section 1; 

 

 
tr

r!

∞

r=0

Ap,q+1
m,n+1  x|

 λ−r,α , b j ,βj 1,q

 aj ,α j 1,p   

        = (1 − t)λ−1Ap,q+1
m,n+1  x(1 − t)α |

 λ,α , b j ,βj 1,q

 aj ,α j 1,p  ;    (8)  

|arg (ux)| < ½ h, where u and h are given in section 1; 

 

 
tr

r!

∞

r=0

Ap+1,q
m,n  x|

 b j ,βj 1,q

 aj ,α j 1,p
, λ+r,α 

  

        = (1 + t)−λAp+1,q
m,n  x(1 + t)−α |

 b j ,βj 1,q

 aj ,α j 1,p
, λ ,α 

 ;    (9)  

|arg (ux)| < ½ h, where u and h are given in section 1; 

 

 
tr

r!

∞

r=0

Ap,q+1
m,n  x|

 b j ,βj 1,q
, 1−λ−r,α 

 aj ,α j 1,p   

        = (1 + t)−λAp,q+1
m,n  x(1 + t)α |

 b j ,βj 1,q
, 1−λ,α 

 aj ,α j 1,p  ;    (10)  

|arg (ux)| < ½ h, where u and h are given in section 1; 

 

Proof:  

To prove (7), consider 

 

 =  
tr

r!

∞

r=0

Ap+1,q
m+1,n  x|

 b j ,βj 1,q

 λ+r,α , aj ,α j 1,p   

 

On expressing A-function in contour integral form as given in (1), we get 

 

 =  
t𝑟

𝑟!

∞

𝑟=0

{
1

2πi
 θ s xsΓ λ + r + αs 

L

ds} 

 

         =  
(t)𝑟

𝑟!

∞

𝑟=0

 
1

2πi
 θ s xs λ + αs 𝑟Γ λ + αs 

L

ds . 

 

On changing the order of summation and integration, we have 

 

 =
1

2πi
 θ s xsΓ λ + αs 

L

{ 
(t)𝑟

𝑟!

∞

𝑟=0

 λ + αs 𝑟}ds 

 

  = (1 − t)−λ
1

2πi
 θ s xsΓ λ + αs 

L
(1 − t)−αs ds, 

 

which in view of (1), provides (7). 

Proceeding on similar lines as above, the results (8) to (10) can be derived with the help of formulae given in the 

section (1). 
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