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Abstract 
 
The present paper aims at the study and derivation of Saigo 
generalized fractional integral operator involving product of H-
function of one variable and general class of polynomials. On account 
of the most general nature of the operator, H-function and general class 
of polynomials occurring in the main result, a large number of known 
and new results involving Rieman-Liouville, Erdélyi- Kober Fractional 
differential operators, Bessel function, Mittag-leffler function, Wright 
hypergeometric function follows as special cases of our main finding.  
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1. Introduction 
H-function of one variable is defined by Srivastava, Gupta and Goyal [17] 
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with all conditions given in [17].  
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The H-function of several complex variables introduced by Srivastava and Panda 
[18, p.265]. This function is defined and represented in the following manner: 
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 and an empty product is interpreted as unity. 
The general class of polynomials introduced and studied by Srivastava [15] as 

follows: 
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where m is an arbitrary positive integer and the coefficients )0,(  , kNA kN

 are 

arbitrary constants, real or complex. 
The Saigo fractional integral operator ([11], [19]) is defined as  
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where F is the Gauss hypergeometric function. 
Saigo fractional integral operator contains as special cases the Riemann-Liouville 

and Erdély- Kober operators of Fractional Integration of order α > 0 ( [14], [5]): 
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Let α, α’, β, β’  R and γ > 0, then Saigo generalized fractional integral operator 

[11] of a function f(x) is defined by 
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Where f(z) is analytic in a simply connected region of z-plane. Principal value for 0 

≤ arg ( z- t ) ≤ 2π is denoted by ( z-t)γ-1 

F3 denote the Appell hypergeometric function of third type, also known as Horn’s 
F3 function, 
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Following Lemma [11, p.394]; see also [6] will be required in the sequel: 
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2. Main Result 
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Proof: In order to prove (2.1), we first express the general class of polynomials in 
series form given by (1.3) , the H-function in terms of Mellin-Barnes type of contour 
integrals given by (1.1) and interchange the order of summations, integration and 
fractional derivative operator, which is permissible under the stated conditions. Now 
using the result (1.6)we arrive at the desired result after a little simplification. 

 
 

3. Interesting Special Cases 
On account of the most general character of the H-function and general class of 
polynomials occurring in the main result, many special cases of the result can be 
derived but, for the sake of brevity, a few interesting special cases will be given below: 
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which is saigo type fractional integral operator[19]. Hence the main result (2.1) 

takes the form 
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valid under the same conditions surrounding (2.1) 
 

 (ii) Setting 
k

k
kN

N

N

N
AM

)1(

)1(
,1 , 









 





 then main result takes the form
 

       
),(

),(
)(H)(21)(

,1

,1nm,
qp,

),(
N

1-,,,,
,0






















 

qjj

pjjs
t Bb

Aa
atbwtatbtPatbtI 

 

= 
1  tb kkk

k

k
N

k

tb
k

NN

N

N 


 














 
 !

)(

)1(

)1(

0

 

0,0;,:4,0
1,0;1,:3,4

nm
qpH 














)1,;1(),1,;1(

)1,;1(),1,;1(






kk

kk
t

b

a
twb s

 

 








)1,0();;1(,),(:)1,;1(

)0,0(;),(:)1,;1(),1,;1(

,1

,1

skBbk

Aaskk

qjj

pjj




 ..

.(3.2) 

BBbbAa jjjj  ;;0at    
 
(iii) main result reduces to  

       )()()( M
N

)(
1-,,,,

,0

1
















 



























atbtSeatbtwatbtI
B

s

BB atbtw

B

sb

B

b

B

b

t

 



Vijay Kumar Singhal 

 

26

= 
1  tb kk

MN

k

Mk
kN tb

k

N
A 


 ]/[

0
, !

)(
 

 

0,0;0,1:4,0
1,0;2,0:3,4H













)1,;1(),1,;1(

)1,;1(),1,;1(






kk

kk
t

b

a
twb s

 

 








)1,0();;1(),,(:)1,;1(

)0,0(;:)1,;1(),1,;1(

skBbk

skk




 ...(3.3) 

 
 

References 
 

[1] Fox C(1961), The G and H-functions as symmetrical Fourier kernels, Trans. 
Amer. Math. Soc. 98, 395-429. 

[2] Gupta K.C. and Agrawal S.M. (1989), Fractional integral formulae involving 
a general class of polynomials and the multivariable H-function, Proc. Indian 
Acad. Sci. (Math. Sci.) 99, 169-173. 

[3] Gupta K.C., Agrawal S.M. and Soni R.C. (1990), Fractional integral formulae 
involving the multivariable H-function and a general class of polynomials, 
Indian J. Pure Appl. Math. 21,70-77. 

[4] Gupta K.C., Soni R.C. (2002), A study of H-function of one and several 
variables, J. Rajasthan Acad. Phys. Sci., 1, 89-94. 

[5] Kiryakova V.S. (1994), Generalized Fractional calculus and applications 
(Pitman Res. Notes in Math. Ser., 301). Longman, Harlow. 

[6] Kiryakova V.S. (2006), On two Saigo’s fractional integral operators in the 
class of univalent functions, Fracl. Cal. Appld. Math., 9, 159-176. 

[7] Mathai A.M. and Saxena R.K. (1978), The H-function with applications in 
statistics and other disciplines (New Delhi: Wiley Eastern Limited). 

[8] Miller K.S. and Ross B. (1993), An introduction to the fractional calculus and 
fractional differential equations (New York: John Wiley and Sons). 

[9] Oldham K.B. and Spanier J(1974), The fractional calculus (New York 
Academic Press). 

[10] Saigo M. (1978), A remark on integral operators involving the Gauss 
hypergeometric functions, Math. Rep. Kyushu Univ. 11, 135-143. 

[11] Saigo M., Maeda N. ( 1998), More generalization of fractional calculus.In : 
Transform Methods and Special Functions, Verna’ 96 ( Proc. Second Intermat. 
workshop). Science Culture Technology Publishing, Singapore, 386-400.  

[12] Saigo M. and Raina R.K. (1988), Fractional calculus operator associated with 
a general class of polynomials, Fukuoka Univ. Sci. Reports18, 15-22 

 



Generalized Fractional Integral Associated with H-function 27 

 

[13] Saigo M. and Raina R.K. (1993), Fractional calculus operators associated with 
the H-function of several variables, in: Analysis, Geometry and Groups: A 
Riemann Legacy Volume, (eds) H.M.Srivastava and Th M Rassias (Palm 
Harbor, Florida 34682-1577, USA)(Hadronic Press) ISBN 0-911767-59-2, 
527-58. 

[14] Sneddon I.S. (1975), The use in mathematical analysis of Erdelyi-Kober 
operators and some of their applications. In: Fractional Calculus and its 
Applications (Lecture notes in Mathematics, Vol. 457). Springer Verlag, New 
York, 37-79 

[15] Srivastava H.M. (1972),A contour integral involving Fox's H-function, Indian 
J. Math.14,1-6. 

[16] Srivastava H.M. and Goyal S.P. (1985), Fractional derivatives of the H-
function of several variables, J. Math. Anal. Appl. 112 641-651. 

[17] Srivastava H.M., Gupta K.C. and Goyal S.P. (1982), The H-functions of one 
and two variables with applications (New Delhi: South Asian Publishers). 

[18] Srivastava H.M. and Panda R. (1976), Some bilateral generating functions for 
a class of generalized hypergeometric polynomials, J.Reine Angew Math. 
283/284 265-274. 

[19] Srivastava H.M., Saigo M., Owa S. (1988), A class of distortion theorems 
involving certain operators of fractional calculus, J. Math. Anal. Appl., 131, 
412-420.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Vijay Kumar Singhal 

 

28

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


