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. INTRODUCTION

This paper deals with the study of Tuan and Saigo's multi dimensional operators [5] of fractional calculus. These
modified integral operators have been used in the context of elementary and generalized hyper geometric functions
of several variables. We have given al the proofs as it is which earlier given by Taun and Saigo. We also apply
these operators on H-functions [1] and I-functions [4].

[I.MULTIDIMENSIONAL MODIFIED FRACTIONAL CALCULUSOPERATORS
Tuan and Saigo [5] simplify operators reducing them to sums of single integrals. Since the region R: can be

divided for afixed X[ R in the following form

n X
[

=S t t,

we have

1 n X Xt/ X Xatie / X
Xf(x)= * -1 Hdt f(t,....t )dt vdt
1= r(a+1)axlaxZIEtk QKXIVI (et )V

Btk/xk K Xati / %

D n a
r(a+1)Zaku(Xk T XEG_ Of v [ T )LV ok,

1 nog % Xt
= X, —t )t 1_ "f L) dt,
M (a +1)Zlaxk -!( TR Exk X, o,

where the notation V' means that the integration with respect to the variablests...,t, without ty.

N
Hence X * f (X) = 1 Z Dxl'J' x —t gt b X”—tk t, ..(1.1)
(o +1) & 0x, X, X,

= 1 N a D n-a-1 _ D
oo ! El t gf(xlt,...,xnt)dt e
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n X.
Anaogously by virtue of the division Rf = D% tQ Rf ﬁZ—J(j =1,...,n, j?f k) E
k:la ‘ t] D
weget X f(X)=— t, —x)t " f t
o X719 =- +1);a R
[
=- t (-1 f(xt,..., X t)dt (12
r(a+1)Zax mj (t=" F Ot x D0 1 12)

1. MODIFIED FRACTIONAL INTEGRALS OF SOME SPECIAL FUNCTIONS

For evaluating modified fractional integrals of various functions, Tuan and Saigo's considered integrals of functions

of max {x1,_x:} and min {x;....x;}. Lets= (51, s)JC" with Re(s;) >0 (j =1,...,n), and suppose that

X kxk s-1

a(y)y® " OL,(R).Wehave = Zj’xs“g(x )dka' .[skldlean .(13)

n ® n XSJ
= 1 k
;jx g(xk)agl 5

| &
Therefore, [ X*~g(mMax{x,,...,X })dx=———g* (|9) ..(1.4)
] 5., 878

=> X g(x, ).

For Re(s;) >0(] =1,...,n),where g* (o) function g(y) : is the one-dimensional Mellin transformtion
ofafuncionay):  g* (o) =M[gl(e) = [y~ g(y)dy.
Andlogously, let Re(S) <0 (j =1,...,n) and g(y)y" " OL,(R).

Then we have Ixs‘lg(min{xl,. x Hdx=(-)"* H g (s). ..(15)
R

In particular, there hold following relation :
MNa+D)I @+
KL a2z TS
4 TTara s,

6{

... (1.6)
For Re(5)>0 (j=1,...,n) and

[emingx,..,x} 1< dx= (-1 Mo+l (-a -[s) (L7)

F(H9)s....s,
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For Re(s) <0 (j=1,...n) and RGE o+ ‘S{ E(O,

. T(b+D (o)
Mb+o+1)

O Che N et

MIx-a)t)(e) =a =22 B

For Re(') < —Re(b) and Re (b) >-1,

Tuan and Saigo's calculated modified fractional integrals of some elementary and special functions:

M[(a-X)*](c) =" for Re() >0 and Re(b) >-1,

8| > Re(ax). thenthey obtained

1 9" . -
X*xP = X" ([min{y,,...,y.} =1% y 7 dy.
M@ +1) o%,..0x. JD[ { Yoo Yo} ~UT Y7 dy
fn-a+
Then, by virtue of the formula (1.4), they obtained Xf X/ = ( i ‘ﬂ‘) Xﬁ,
r(n+|p)
...(1.8)

Provided that  Re(/3,) > —1,...,n) and n + Re(| B]) > Re(«x).
Analogously, the formula
NrMl-n-
X @ Xﬁ — ( "B‘) Xﬂ

"7 r@+a-n-g)
..(1.9)
isvalid, when Re(3,) <-1(j =1,...,n).
We consider the function
’ 1y a )
1 Ho min{xl,...,xn}(a1 A (@, 2y E
Xpyees Xy (b,B,),....(b,, B,)
where H 7 is the Fox’s H-function defined by
H H CMr® +Bo)[rl-a -Ac
Hm’rDt(ap’Ap) D:iQﬂoo IJ:! (J j )|1_=! ( i j )t_ado-
p.a[] (b,,B,) O 243 q
B qr Pg/ _ Qi |‘| r(aj +A].a) |‘|r(1—bj —BJ-O')
D j=r+1 j=m+1
...(1.10)

Where,  2(m+r)>p+q, or 2(m+r) = p +q,
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p q
Rek a, - ) b, - > 1
E]Z , ]Z J %(p a)p

Re(b,)>-p (j=1,...mandRe(q,) <1- p (=1,...,1).

Let AOR", 2, <0(j=1,...,n)and set |4 =
Applying the formula (1.2), we have

X*H g‘g@ Min{ X,,..., X } ((ngp)) E

Jioo ﬁ (b, +B, Mh r1-a, - Als) g

(_1)n—1(1
@) o (a9 fra-b, -9 5

j=r+l
.. (1.11)

As Re(=s, —=1) >—-1 (j=1,...,Nn), thenby using (1.5) we obtain asfollows:

Xf‘x‘ng‘,’qrEmln{x1 y n}((ap’g:))E

Ytioo ﬁ r'(b; +Bls) I_| r-a, - Als) g

_1\n1 (1
_( 1) XfX_S_ldS

@y o [ +Als) |-|r(1 b, —B,|s) &S

j=r+1

-S—l d S

(-] @ g I_| r(b, +Bs) I_| r-a -Als)
e J525. ) 1+ Af9 fros -85

j=m+l

j=r+1

for Re(ax) + ‘/1‘ <0, whereweset 8, =1+ a, b, =1
Using the definition (1.7), this reduces to

Xfx‘nggE min{x,..., X}

(b, B,)

1+a,1),(a,,A)
(b, B,), (1D E

_1 +1 .
H p’“jlqﬂE min{x,..., X}

-S—l dS

213

a., A
(@,.4,) E .(112)
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with Re(b,) > —o (j=1...,m); Re(a) <1l-o (j=1,..r), Re(a) <-o;
and either 2(m+r)>p+q; or2(m+r) =p+qholds ..(113)

and Re% a, —i b, E-Fa(p—q)>1. ~(1.14)
=1 =1

Similarly we obtain

(@, A,)
o8 :
(a,,A).(1+a,]))
w2, (b,.B,) E

Xfx'lH;ng max{x,,...,X }

x"H grllc:ﬂE max{X;,.... X,} ...(L15)

with Re(b,) >-o (j=1,....m); Re(q)) <1-o (j=1,...1), 0 >0; and either
2(m+r)>p+q, or2(m+r) =p+Q, holdswith

Re% aj—i b, %a(p—q)>1.
=1 =1

Similarly, we have obtained the result for I-function which can be written as

{(@,a))) @), }E
{0, 8))im} {(bj.,ﬂ,.)mﬂq,}[
{Q+aD).(a),a))) (@)} E
{0, 58)1m} {0 B mag ,(ll)}[

i O
XX on @nln{xl,...xn}

lI M, ,N+1

=X lpagq 1RDTn'n{X1 Xo}

...(1.16)
and also
X “x L MN in{ X} {(ajia )1n} {(a“’a“ ”+1|0.}E
PQR”“ ] 0,8 uds {04 By a}
= x Y M+LN i X} {(aj’aj)l'”}’ {(all’ajl N+l p (+a,D}C
i an I TR0 WS S {1 1 WS S
(117)

The conditions of convergence for these results are same as before except that conditions (1.10) and (1.11) are
replace by following conditions.
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A >0, |argz|<%A7z 0infL2,.... R
or

A 20
Where

Pi

argz S;Aﬁ, Re(B+1) <0 0i0{1,2,...,R}

..(1.18)

A = iaj -3 2@_ - %lﬁj 0i0{1.2,..R},

1 Q R

B==(P-Q)+Y¥b -Ya
2(. Q) JZ , ,Zl j

This completes the analysis.
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