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1. Introduction and Definitions:-

The Generalized Mainardi function

s [ (b1, By) .. ... (bg, By) l
P (a, A1) e e (ap,Ap); (b—a—a);—z

was introduced and investigated by J.Daiya and R.K.Saxena [4]. It is represented in the following for

s (b1, B1) ... (bg, By) l
"(ay, 47) ... .. (ap,4,); (6 —a,—a);—z

I'(b1+nBy).......I(bg+nBy) (-n)" z%
I(a;4+nA4q) .. I'(ap+ndy)| T[-a(n+1)+68] n!’

= Tico | W

Where a;,b; € Cand A;,B; € R(i=12...p;j=12,..q), a €C, R(a) >0, z€ C withC being the
set of complex number and the given series (1) converges for

Sa-

j=1 i

14
Ai'_ a> —1.
=1

Ifwesetp = q =0and § =1 inequation (1) it yields Mainardi function defined by Mainardi [4] as

Mz @) = Yoo D" 2" eCR(@) >0, z€C )

—a(n+1)+1] “nl
with C being the set of complex number.

Definition 1 Saigo hypergeometric fractional integral operator of f(t) is defined as [6]

-A-v

(B2 f®) ) = 2

Jy e = O* Loy (A4 v, 41 =) f(D)dt 3)
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(x>0and A,v,n € C)
And
(27 F@0) @) = 7 2 =t e P ) ay (4)
(x>0and 4,v,n € C).

Definition 2 Erdélyi fractional integral operator of f(t) is defined as [6]

(Ea2F(0) () = = [FGe = 0 7 f (0t (R() > 0, R(n) > 0) (5)

Definition 3 Kober fractional integral operator of f(t) is defined as [6]

(KX1F@©) @) = 2= 7 =™ 41 f(@)dt, (RA) > 0,R/(n) > 0). (6)
Definition 4 Riemann Liouville fractional integral operator of f(t) is defined as [6]

(REF®)(0) = =[x =) f(D)de, (RO > 0). ™)

Definition 5 Weyl fractional integral operator of f(t) is defined as [6]
WLFO)®) = w5, € =0 eV f©de, (RO > 0). ®)

Theorem 1.1 If x > 0,A,v,n € C be parameters such that (R(p) > 1L,R(p+n—v)>1), R(p—v) > 1.
Then the following saigo fractional integral formula holds:

161,1/,77 tp_lpsq[ (by, By) . ... (bq,Bq)
X (a;, A1) ... ... (ap,Ap); (6 —a —a);—t

|

(b1, By) ... ... (g, B)(p, D(p+n—v,1)

- > N Cx(P—v-1) (9)
...... (ap,Ap)(p v Dpp+n+A1);060 —a —a);—x

- p+25q+2[(a1’ Ap)

Proof:To prove the assertion (9), by the taking Saigo fractional integral operator (3), we obtain

AV p—1 (by,By) o ... (bq,Bq) ]
lox™t pSq[(al,Al) ...... (ay, Ap); (6 —a,—a); —t )

= FO») f (x — )~ 12F1(/1+v —n; A 1——)tp 1

(by, By) ... ... (b, By) ]
qu[(al,Al) ...... (ay,4,); (6 — a,—a); —t dt

_ \A-1 _ Y ip- 1
= FO») f (x—1t) 2F1(2l+v -n; ;1 )t
[(by+nBy).......I(bg+nBq) (-)" t"

Zn:O [F(a1+nA1) ......... F(ap+nAp) Tl~am+D+8] ' n d
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x4 o [T(by+nBy)........[(bg+nBgq) (-
ra “"=0|r(a;+nay) ... I'(ap+ndp) | Tl-a(n+1)+6]

%f(jc(x - t)l—l 2Fq (ﬂ. +v,—-m; 41— i) frp=1gp
Now, with the help of [2], we obtain

I'(a;4+nAq) ... I'(ap+ndp) | T[-a(n+1)+8] " n!

['(b1+nBq)........ I'(bg+nB n
Zno[(lnl) (bg+nBg) (-1) 1 Ilvﬂtn+p 1

=y ['(by+nBy).......T(bg+nBq) (-1
n=0Ir(a;+n41) ... I'(ap+nAp)| T[-a(n+1)+68]

1 T'(p+n)'(p+n+n-v) (p+n-v—1)
— X
n!T'(p+n—v)['(p+n+n+1)

o (b1 +nBy)......... [(bg+nBg)T (p+m)I (p+n+n—v
n=0r(a,+ndy)......... I'(ap+nAp )T (p+n—-)I(p+n+n+2) ]|’

DR X (pv-1)

[[-a(n+1)+8] " n!

— 1 2Sees (b1, By) .. . (bg, By ) (p, D(p + 1 = v, 1) ]_x(p_v_l)_

[(alﬁAl) ----- (aptAp)(p —vDp+n+i1);0—a—a)—x

Finally, with the help of (1), we get the desired result (9).

Theorem 1.2 If x > 0,2, v, € Cbe parameters such that(R(p) > 1,R(p+n—v)>1), R(p—v) > 1.

Then the following saigo fractional integral formula holds:

by, By) e .. b,, B
(i) eeesy N Yo ¢ ](x)

(a,A4y) o ... (ap,Ap);(6 a,—a);—=

(b1, By) - .. (bq, Bq)(p +v,1)(p+n1)

(=p-v)
(a, Aq) o .o (ap, p)(p,l)(p+n+v+x 1); (6 —a, —a); — - xR (10)

= p+ZSq+2

Proof: In order to prove the assertion (10), by the taking Saigo fractional integral operator (4) of (1), we
obtain

Av, _
(xoor,)t PpSq

(a;, Ay) .. ... (ay,4,); (6 — a,—a); -
A-1 4—2-v2 p1(A+v,-n 41-3) L —p
=t ) f (t—x)*1t F ( t).t .

(b1, By) ......(bg, By)

dt
(a,Ay) ... .. (ap,Ap); 6 —a—a); —%

pSq

-1y I'(by+nBy).......T(bg+nBg) (-D"
T 20T (ag+ndy).... I'(ap+ndp)| T[-a(n+1)+68]
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i'. (%)n [t =) PV, (A +v,—n; ;11— %) dt

n!
o [T(bi+nBy).......T(bg+nBg) -nn (Mn)t p-n
n=0 | T(a1+nA1) e I'(ap+ndp)| T[-a(n+1)+68] nt VX*
[T(by+nBy)......... I'(bq+nBg) (-1 1 T(p+n+I(p+n+n) »(=p—n=v)

— o0
= Y=o [ F(a;+nA41) . I'(ap+ndp)| T[-a(n+1)+8] n! T(p+n)I (p+n+n+i+v)’

[ T(by+nBy)......... I'(bq+nBg)T (p+n+V)I'(p+n+n) (- (=p=v)_x—n
[ T(a;+nA41) e I'(ap+nAp))L(p+n)I (p+n+n+A+v) | T[- a(n+1)+5] n’

= Zﬁ:o

= p+28q+2 if-

(by,By) (b, By)(p+ v, D (p +1,1) P
(as, A7) . ... (ap,Ap)(p, Dp+n+v+r1);06 —a—a);— z .

Finally, with the help of (1), we get the desired result (10).

Corollary 1. If we put v =0 in (9), then Saigo hypergeometric fractional integral operator reduces to Erdelyi
fractional integral operator of generalized Mainardi function

/1,1’] p—1 (blﬁBl) ...... (bq, Bq)
(Eo’x )t psq[(al,Al) ...... (ay, Ap); (6 — a,—a); —t *x)

(by, By) w... (bg, By)(p + 1, 1) - (11)

= +1S +1[
pri=d (ai,Ay) ... ... (ap,Ap)(p +n+01);00 —a—a);—x

Proof :-By using Erdélyi fractional integral operator (5) of (1) then

(E’“’ tP LS, (by,By) ... ... (bg, By) ](x)

[(al, A .. ... (ap,Ap); 6 —a—a)—t

(b1, By) ......(bg, By)

dt.
[( a;, Ay o . (ap,Ap);((S—a,—a);—t ¢

= — )AL ¢n -1
m)f(x A1 t". P18,

By the major calculation, we obtain the result

A\, p—1 (by,By) ......(by, By) ]
(Eo'x )t psq[(al,Al) ...... (ay,4,); (6 —a,—a);—t @

— o [(b1+nB1) e T(bg+nBg)T(p+M)T (p+n+1n) D" x" x(p 1)
=0 | (q;+ndy)..... I'(ap+ndp)L(p+n)I(p+n+n+A)| I[- a(n+1)+5] n!

(by,By) ... (bg, By)(p + 1, 1)

]_x(p—l) .
(a;, Ay ... ... (ap, A,)(p+n+41);(8 —a,—a); —x

= p+1Sq+1[

Corollary 2. If we putv = 0 in (11), then Saigo hypergeometric fractional integral operator reduces to
Kober fractional integral operator of generalized Mainardi function

(Kﬁ;ﬂ)t‘p pSq l €3]

(a,Ay) .. .. (ap, p) 6 —a—a);—

b, By) o .. b,, B 1
( ) (q q)(P"‘ﬂ ) oxen (12)

= p+15g+1
P (a4 (@, 4) (PN HA D (6 — 0 —a) -2
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Proof :- By using Kober fractional integral operator (6) of (1) then

An (by,By) ......(bg, By)
(Km) = (@0, Ay) o (@p A)); (6 — @, —a); =2 (x)
e B DN P
T T Ix R (a;, Ay) ... ... (ay, 4y); (6 — a,—a); —%

By the major calculation, we get the result

An\. (by, By) .. ... (by, B,)

K. )Jt™PpS

( X ) P2 (@, 4y) . . (ap,4,); (6 —a,—a); — - (x)
— g [ T(by+nBy)......... I'(bg+nBg)T (p+1)I (p+n-+1m) D" e
— &n=0 | T(a1+nA1) e I'(ap+nAp )T (p+m)T (p+n+n+A) | T[- a(n+1)+5]

(by, By) v oe. (b, By)(p + M, 1)
:p+1Sq+1 X( p)
(a1, 41) ... .. (ap, p) P+n+r11);0 —a —a);—=

Corollary 3. If we put v=—2 in (9), then Saigo hypergeometric fractional integral operator reduces to
Riemann Liouville fractional integral operator of generalized Mainardi function

A \ep-1 (by,By) ......(by, By) ]
(Ro'x)t qu[(al,Al) ...... (ap,Ap); (6 —a~-a);—t )

(by,By) w.. .. (bg, By) (p, D) o+A-1)

[(al,Al) ...... (ap, 4,)(p+A,1);(6 —a,—a); —x (13)

= p+15q+1

Proof: By using Riemann Liouville fractional integral operator (7) of (1) then

(b1, By) ......(bg, By) ] 0

A p—1
(R3x)t qu[(al,Al) ...... (ap, 4p); (6 — @, —a); —t

1

— ﬁfx( )A 1tp 1p5[ (blvBl) ...... (bq,Bq) ]dt

(a,Ap) o (ap,Ap); (6 —a,—a),—t

Ly [(b1+NBy) ... I'(bg+nBq) (-D)n ifx(
F(A) n=0|r(a;+nA41) .. I'(ap+ndp)] F[-a(n+1)+68] "n! -0

x — )AL gnte-1ge

=y [(b1+nBy).......T(bg+nBg ) (p+n)[(p+n+n+21) (-D" ,(PFA-1)
T An=0 (g, +n41) . I'(ap+nAp)T(p+n+D)T(p+n+n+1) | T[- a(n+1)+6]

(by, By) ... ... (bgBy)(p, 1)
(a,Ay) ... ... (ap, 4,)(p+A4,1);(6 — a,—a); —x

= p+1Sg+1 ] x (P,

Corollary 4. If we put v=—A2 in (11), then Saigo hypergeometric fractional integral operator reduces to
fractional integral operator of generalized Mainardi function

(W)t =P pSq

(b1, By) ... ... (bg, By) -
(ay,Ay) ... .. (ap,Ap);(é‘—a,—a);—%
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B (b1, By) ... ... (bg, By)(p — A1) Coth)

= pHSerl gy (ap 4,)(p, 1); (8 — o, —a0); —ll X 14
Proof: By using Weyl fractional integral operator (8) of (1), then

(by,By) ......(by, By)
( Oo)t qu (a, A7) e ... (ap,Ap); (6—a,—a);—% @)
(by,By) ......(by, By)
— A1 4=p q
F(A)f (t —x)"t7 qu( a, Ay e (ap p) 6 —a,—a); ——] at

T(b1+nBq) .... I(bg+nBg) (-n)" 1 1\t o Ao -p
F(A) TGy 2= O[F(a1+nA1) ......... I'(ap+nAp) 'F[—a(n+1)+5]'n!'(t) fx (t —x) thdt

=y (b1 +NB1) . I'(bg+nBg)T(p+n—-)T (p+n+n) (-1 x( p+A) 5-n
n=0| r(a;+ndy) ... T(ap+nap)T(p+n)T(p+n+n) | Tl-a(n+1)+6] n!
(by,By) ... ... (bg, By)(p—2,1) .\
= p+15q+1 x( p+ )
(ap, A7) ... (a,, 4,)(p, 1); (6 —a,—a); —=
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