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Abstract: The aim of this paper is to find the identities involving generalization of H-functions by suitable adjustment of functions.
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1. Introduction 

The present research is devoted to certain identities and 
reduction formulae for generalized functions, which are of
great interest and generalize many known and unknown 
results in literature especially the results given by Shweta 
and Srivastava [2006] and Cook [ 1981 ].  

2. Notations and Results Used 

1(aj ; 𝛼j
(k))p abbreviates the array of p parameters (a1 ; 𝛼1

(k)),
..., (ap ; 𝛼p

(k)) 

1(aj ; 𝛼j ,Aj)p stands for the array of p parameters (a1 ; 𝛼1 
,A1),…., (ap ; 𝛼p ,Ap) 

1(aj ; 𝛼j )p abbreviates the array of p parameters (a1 ; 𝛼1 ),… , 
(ap ; 𝛼p) 

 (a)n stands for the product of n factors a(a+1)(a+2)…(a+n-
1);(a)0 = 1 

Erdelyi [3,p.210(12)] 

(ap-a1) H𝑚,𝑛
𝑝,𝑞

 x|
.1(𝑎𝑗  ).𝑝
.1(𝑏𝑗 ) .𝑞

  = H𝑚,𝑛
𝑝,𝑞

 x|
𝑎1−1,.2(𝑎𝑗  ).𝑝

.1(𝑏𝑗 ) .𝑞
  + 

H𝑚,𝑛
𝑝,𝑞

 x|
.1(𝑎𝑗  ).𝑝−1 , 𝑎𝑝−1

.1(𝑏𝑗 ) .𝑞
 ……… (1.1) 

For 1≤ n ≤ p-1 

Erdelyi [3, p.210(12)] 

H1,𝑛
𝑝,𝑞

 x|
.1(𝑎𝑗  ).𝑝
.1(𝑏𝑗 ) .𝑞

  = 
 𝛤 1+𝑏1−𝑎𝑗   𝑥𝑏1𝑛

𝑗=1

 𝛤 1+𝑏1−𝑏𝑗  
𝑞
𝑗=2

 𝛤 𝑎𝑗−𝑏1 
𝑝
𝑗=𝑛+1

pFq-1 

1,𝑛
𝑝,𝑞

 
.1(1+𝑏1− 𝑎𝑗 ).𝑝 ;

.2(1+𝑏1− 𝑏𝑗 ).𝑞 ;
(−1)𝑝−𝑛−1𝑥 …….(1.2) 

For p≤q.

Taking m=1, b1=0 and using (1.2); (1.1) reduces to the 
relation 

(a1-aP)pFq  
.1(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑥  = a1 pFq  

𝑎1+1,.2(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑥  - aP pFq

  
.1(𝑎𝑗  ).𝑝−1 ,𝑎𝑝 +1 ;

 .1(𝑏𝑗 ) .𝑞  ;
 𝑥 ……(1.3) 

For 2 ≤ p ≤ q+1. 

When p=2 and q=1; (1.3) agrees with a relation given by
Erdelyi [3 , p.103 (32)]. 
Jeta Ram [5 , p.266 (3.11)] 

  𝑁
𝑘
 

 (𝑎𝑗 ).𝑘
𝑝
𝑗=1

 (𝑏𝑗).𝑘
𝑞
𝑗=1

𝑁
𝑘=0 p+1Fq  

𝑐+𝑘 ,.1(𝑎𝑗 +𝑘 ).𝑝 ;

.1(𝑏𝑗+𝑘) .𝑞 ;
 𝑧 𝑧𝑘  = p+1Fq 

 
𝑐+𝑁 ,.1(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑧 …….(1.4) 

Taking N=1 and renaming c+1 as c (1.4) gives rise to the 
relation 

p+1Fq  
𝑐 ,.1(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑧  = p+1Fq  

𝑐−1 ,.1(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑧  + z 

 (𝑎𝑗 )
𝑝
𝑗=1

 (𝑏𝑗)
𝑞
𝑗=1

p+1Fq

 
𝑐 ,.1(𝑎𝑗 +1 ).𝑝 ;

.1(𝑏𝑗 +1) .𝑞 ;
 𝑧 ..….(1.5)  

the relation (1.5) can be restated as

pFq  
.1(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑧  = pFq  

𝑎1−1 ,.2(𝑎𝑗  ).𝑝 ;

.1(𝑏𝑗 ) .𝑞 ;
 𝑧  + z 

 (𝑎𝑗 )
𝑝
𝑗=2

 (𝑏𝑗)
𝑞
𝑗=1

pFq

 
𝑎1 ,.2(𝑎𝑗 +1 ).𝑝 ;

.1(𝑏𝑗 +1) .𝑞 ;
 𝑧 …..(1.6) 

3. Identities Involving Generalization of H-
Functions Identity 

 
𝑡𝑟

𝑟!
∞
𝑟=0 H𝑀+𝑚,𝑁+𝑚∶ 𝑀1,𝑁1; 𝑀2,𝑁2

𝑃+𝑚,𝑄+2𝑚∶ 𝑃1,𝑄1; 𝑃2,𝑄2
 x

y
|

.1 𝛿𝑖−𝑟 ; 𝜂 𝑖 ,𝜂  𝑖 .𝑚 ,.1(𝑎𝑗 ; 𝛼𝑗 ,𝐴𝑗 ).𝑃  ,.1(𝑐𝑗 ; 𝐶𝑗 ).𝑃1 ;.1 𝑒𝑗  ,𝐸𝑗  .𝑃2

.1(𝑣𝑖+𝑟; 𝜇 𝑖̕ ,𝜇 ̕𝑖̕ ).𝑚  ,.1 𝑏𝑗  ; 𝛽𝑗 ,𝐵𝑗  .𝑄  ,.1 𝜍𝑖−𝑟;𝜆𝑖́𝜆 ́́ ́𝑖 .𝑚 ∶ .1(𝑑𝑗 ; 𝐷𝑗 ).𝑄1 ;.1 𝑓𝑗  ,𝐹𝑗  .𝑄2
 

= 𝑡𝑟

𝑟!
∞
𝑟=0 H 𝑀+𝑚,𝑁+𝑚+1∶ 𝑀1,𝑁1; 𝑀2,𝑁2

𝑃+𝑚+1,𝑄+2𝑚+1∶ 𝑃1,𝑄1; 𝑃2,𝑄2
 x

y
|
 𝛿1 ; 𝜂 1,𝜂  1 , 𝛿1−𝑟+1 ; 𝜂 1,𝜂  1 ,.2 𝛿𝑖−𝑟 ; 𝜂 𝑖 ,𝜂  𝑖 .𝑚 ,.1(𝑎𝑗 ; 𝛼𝑗 ,𝐴𝑗 ).𝑃 ∶ .1(𝑐𝑗 ; 𝐶𝑗 ).𝑃1 ;.1 𝑒𝑗  ,𝐸𝑗  .𝑃2

.1(𝑣𝑖+𝑟; 𝜇 𝑖̕ ,𝜇 ̕𝑖̕ ).𝑚  , 𝑏𝑗  ; 𝛽𝑗 ,𝐵𝑗  .𝑄 , 𝛿1+1 ; 𝜂 1,𝜂  1 ,.1 𝜍𝑖+𝑟;𝜆 ́𝑖𝜆 ́́ ́𝑖 .𝑚 ∶ .1(𝑑𝑗 ; 𝐷𝑗 ).𝑄1 ;.1 𝑓𝑗  ,𝐹𝑗  .𝑄2
 

+ 𝑡𝑟+1

𝑟!
∞
𝑟=0 H𝑀+𝑚,𝑁+𝑚∶ 𝑀1,𝑁1; 𝑀2,𝑁2

𝑃+𝑚,𝑄+2𝑚∶ 𝑃1,𝑄1; 𝑃2,𝑄2
 x

y
|

 𝛿1−𝑟 ; 𝜂 1,𝜂  1 ,.2 𝛿𝑖−𝑟−1 ; 𝜂 𝑖 ,𝜂  𝑖 .𝑚 ,.1(𝑎𝑗 ; 𝛼𝑗 ,𝐴𝑗 ).𝑃  ,: .1(𝑐𝑗 ; 𝐶𝑗 ).𝑃1 ;.1 𝑒𝑗  ,𝐸𝑗  .𝑃2

.,1(𝑣𝑖+𝑟+1; 𝜇 ̕𝑖 ,𝜇 ̕𝑖̕ ).𝑚  ,.1 𝑏𝑗  ; 𝛽𝑗 ,𝐵𝑗  .𝑄 ,.1 𝜍𝑖+𝑟;𝜆 ́𝑖𝜆 ́́ ́𝑖 .𝑚 ∶ .1(𝑑𝑗 ; 𝐷𝑗 ).𝑄1 ;.1 𝑓𝑗  ,𝐹𝑗  .𝑄2
 ; m>0 

……… (2.1) 
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Proceeding similar lines to (2.1), for p=2m and q=m. 

4. Special Case 

Taking M=N=P=Q=0 ; M2=1 ;N2=P2 ; Ej = Fj = 1 ; f1=0 ; 
ηi΄΄=𝜇i΄΄ =𝜆i΄΄=0with y→0, and renaming the parameters 
(3.2.7) gives rise to: 
 

𝑡𝑟

𝑟!

∞
𝑟=0 H𝑚+𝑘,𝑛+𝑘 

𝑃+𝑘,𝑞+2𝑘 
 x |

.1 𝛿𝑖−𝑟 ; 𝜂𝑖 .𝑘 ,.1(𝑎𝑗 ; 𝛼𝑗 ,.).𝑃  ,

.1(𝑣𝑖+𝑟; 𝜇 𝑖).𝑘  ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  ,.1 𝜍𝑖−𝑟,𝜆𝑖 .𝑘
 

=
 

𝑡𝑟

𝑟!

∞
𝑟=0  𝑚+𝑘,𝑛+𝑘+1 

𝑝+𝑘+1,𝑞+2𝑘+1 
 x |

 𝛿1 ,𝜂1 , 𝛿1−𝑟+1 ; 𝜂1 ,.2 𝛿𝑖−𝑟 ; 𝜂𝑖 .𝑘 ,.1(𝑎𝑗 ; 𝛼𝑗 ,.).𝑃  

.1(𝑣𝑖+𝑟; 𝜇 𝑖).𝑘  ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  , 𝛿1+1 ; 𝜂1  ,.1 𝜍𝑖−𝑟,𝜆𝑖 .𝑘
 

+ 𝑡𝑟+1

𝑟!

∞
𝑟=0

H 𝑚+𝑘,𝑛+𝑘
𝑝+𝑘,𝑞+2𝑘 

 x|
 𝛿1−𝑟 ; 𝜂1 ,.2 𝛿𝑖−𝑟−1 ; 𝜂𝑖 .𝑘 ,.1(𝑎𝑗 ; 𝛼𝑗 ,.).𝑃  

.1(𝑣𝑖+𝑟+1; 𝜇 𝑖).𝑘  ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  ,.1 𝜍𝑖−𝑟−1 ,𝜆𝑖 .𝑘
  ; where 

k>0 ……… (2.2) 
On taking k=2, (2.10) reduces to the following identity: 
 

𝑡𝑟

𝑟!

∞
𝑟=0

H𝑚+2,𝑛+2 
𝑃+2,𝑞+4 

 x |
 𝛿−𝑟 ; 𝜂 , 𝜎−𝑟 ,𝜉 ,.1(𝑎𝑗 ; 𝛼𝑗 .

).𝑃  

 𝑣+𝑟 ,𝜇   , 𝜌+𝑟 ,𝛾  ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  , 𝜍.−𝑟,𝜆. ,(𝜏−𝑟 ,𝜁)
 

=  𝑡𝑟

𝑟!

∞
𝑟=0

H𝑚+2,𝑛+3
𝑝+3,𝑞+3 

 x |
 𝛿 ,𝜂 , 𝛿−𝑟+1 ; 𝜂 , 𝜎−𝑟 ,𝜉 ,.1(𝑎𝑗 ; 𝛼𝑗 .

).𝑃  

 𝑣+𝑟 ,𝜇   , 𝜌+𝑟 ,𝛾  ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  ,(𝛿+1 ,𝜂) , 𝜍.−𝑟,𝜆. ,(𝜏−𝑟 ,𝜁)
 

+  𝑡𝑟+1

𝑟!

∞
𝑟=0

H
𝑚+2,𝑛+2
𝑝+2,𝑞+4 

 x|
  𝛿−𝑟; 𝜂 , 𝜎−𝑟−1 ,𝜉 ,.1(𝑎𝑗 ; 𝛼𝑗 .

).𝑃  ,

 𝑣+𝑟+1 ,𝜇   , 𝜌+𝑟+1 ,𝛾  ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  ,, 𝜍.−𝑟−1,𝜆. ,(𝜏−𝑟−1 ,𝜁)
 

….… (2.3) 
When k=1, (2.11) gives rise to the identity: 
 

𝑡𝑟

𝑟!

∞
𝑟=0 H𝑚+1,𝑛+1 

𝑃+1,𝑞+2 
 x |

 𝛿−𝑟 ; 𝜂  ,.1(𝑎𝑗 ; 𝛼𝑗 .
).𝑃  

 𝑣+𝑟 ,𝜇   ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  , 𝜍.−𝑟,𝜆. 
 =

 
𝑡𝑟

𝑟!

∞
𝑟=0

𝑚+1,𝑛+2
𝑝+2,𝑞+3 

 x |
 𝛿 ,𝜂 , 𝛿−𝑟+1 ; 𝜂  ,.1(𝑎𝑗 ; 𝛼𝑗 .

).𝑃  

 𝑣+𝑟 ,𝜇   ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  ,(𝛿+1 ,𝜂) , 𝜍.−𝑟,𝜆. ,
  

+  
𝑡𝑟+1

𝑟!

∞
𝑟=0  H𝑚+1,𝑛+1

𝑝+1,𝑞+2
 x|

  𝛿−𝑟; 𝜂  ,.1(𝑎𝑗 ; 𝛼𝑗 .
).𝑃  ,

 𝑣+𝑟+1 ,𝜇   ,.1 𝑏𝑗  ; 𝛽𝑗 , .𝑞  ,, 𝜍.−𝑟−1,𝜆. 
  ; 

……. (2.4)  
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