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Abstract: In this paper, we study the pathway fractional integral operator col-
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The obtained result is expressed in terms of generalized Wright hypergeometric
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1. Introduction and Definitions
In this paper, let R and C denotes the sets of real and complex numbers,
respectively, and also let RT(0.00).

1.1. Pathway fractional integral operator

Nair developed the Pathway fractional integral operator by utilizing Mathai’s
pathway concept. In this paper, we aim to develop a new fractional integration
formula using the generalized K-Wright function [8, 9]. Let g(x) = L(p,q),u €
C, Re(u) > 0,p > 0 and + is taken as pathway parameter such that v < 1 and the
pathway fractional integral operator is defined as

(PEIP) (z) = o / ’[M] g(t)dt, 1)

X
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where L(p.q) is a set of Lebesgue measurable function defined on (p, ¢). Basically,
the pathway model was studied by Mathai [10] and after that it was further studied
by Haubold and Mathai [11]. If we set v = 0, p = 1 and replacing u by p — 1 in
equation 1 then we have the following relationship i.e.,

(PO (@) = T(w) (1, 9) ()]

where, I/ ) is the left sided Riemann- Liouville fractional integral operator.

(0+
2. K-Struve Function

Recently, Nisar et al. studied various properties of Struve function and intro-
duced K-Struve function Sé“mz) is defined by [5, 6, 11, 12, 21]

k _ N <_f)m C_i 2m+ %41
S () = Z_: Le(mk + a + %)F(m + §) <2) (2)

where, d,a € C,a > =*. After this the generalized Wright hypergeometric func-
tion awb( ) s given by the series,

(pi7 PYj)l,a

al/}b(c) —a ¢b (Qia Uj))(l b)

ZI_L o L(pi + k) ™

_oI'(gj + vjk) n!

where p;,q; € C, andreal ~;,v; € R(1 = 1,2,37 ....... ca; ) =1,2,...... b)
Asymptotic behavior of this function for large values of argument ¢ € C' has
been studied. In the work of E. M. Wright is has been found that,

b a
ZV]‘ - Z%‘ > =
j=1 i=1

When properties of the generalized Wright function were investigated and proved
that  ,up(c),c € C' is an entire function under the condition.vspace.2cm
1.3. Extended Mittag-LefHler function
Gosta Mittag-Lefler the Swedish mathematician introduced the termed Gosta
Mittag-Leffler function i.e., Mittag-Leffler function, and is defined as [1, 2],
B =Y D (de C:R(y) > 0 3)
“—~ I'(ym+1)

where I' isa gamma function, after this Wiman generalized [15] the Mittag-LefHer
function as follows,

’Il

=y e + ” (d € C,min(R(y)R(v)) > 0

n=0
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There are number of ways in which Mittag-Leffler function FE, and the
extended Mittag-Leffler function FE(,,) can be extended and used in various
research area [16, 20]. Prabhakar again introduced the another extension of this
function E(,,) was introduced by Prabhakar Kumar and is defined as,

- o e > i)'n d € C,min(R(y), Rw), R(E) > 0,  (4)

n=

Again, Shukla and Prajapati defined the new extension of this function i.e.,

-2 mqf ) DT de Comin(R(). BE). BE) > 0.0 € (0.))UN
(5)

Then after Salim and Faraj has also given a new extension of this function and
Ozarslan and Yilmaz presented this following new extension,

n=

gy - N Bl [ =€) (f)  (d)n
Prildse) Z_; B, f—€) Thm+v) nl (6)

(d € Cymin(R(v), R(v)) > 0; R(z) > R(§) > 0;a € Ry
So, by considering Eq. 6 and Eq. 7 we have concluded by defining a new extension
of this function,

a = Bu&tnb, f =& (flap (A"
Pr @0 =2 e g Mont (7 ©

(b € Rt;min(R(y), R(v), R(1) > 0; R(§) > 0;a € Ry)
Where B,(s,t) is the extended beta function,

1 —a
B, (u,v) = / t (1 —t) etm0 dt a € Ry ;min(R(u), R(v) > 0
0
If a=0, itreduces to the particular case of well-known beta function
1
Blu, v) = / P =t min(R(u), R(v) > 0 (8)
0

'(u)I'(v) -
= C/z 9
F(U + /U) u,v S / 0 ( )

And () = %, is the extended pochammer symbol.
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2. Preliminary Theorems

In this section Pathway fractional integration of composition of two functlon ie.,
K-Struve function S 5 and extended Mittag-Leffler function E((f fam) (d;a) has
been done and then the required result has been converted to generahzed K-Wright

function. As we know K-Struve function is,

p o e (=" 2t 41
8400 = > e e G

And extended Mittag-Leffler function is,

a = Bu+nb, f =& (Hap (A"
PRr@a) =2 =R o g Tlon 7

Now we will combine both the function by replacing m=n=e and getting the re-
quired result,

(=) Ba(€ + €b)(f)eb

mmg

S* (d)E 5 = T X

el < B f — O (pe + )Tulek + o+ F)le + (rer P EH
(d)Se—i-%—H

As we know, T(s) =k#'I'($), using this above composition can be transformed

into,

“ > —f)eB. (& +eb e,
S5 (D EEL (i o)](d) = S CHBulet DiDes
=0 B(&, [ = O (pe + v)ETET2T (e + )T (e + 5)(T)er(2)7

(d)36+%+1

Lemma 2.1. (Agarwal [4])
Let p€C,R(p)>0,reC and <1, if R(r)>0and R(;%)>—1 then,

2T (W)L + L)
p(1 =TI+ 15 +v)

Pt —1](x) = (10)

The pathway fractional integration of the composition of these two above functions
is given by the following result in the next section.

3. Main Theorems
In this section we will show the new result by applying pathway integral operator
on the above composition of two function i.e., K-Struve function and extended
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Mittag-Leffler function [3] [7] [13] [18] [19].

Theorem 3.1. Let u, ¢, a,d,v,7,§ € C'andy < 1 besuch that R(u), R(¢), R(v),
R(t) >0,R(d) > R(£) >0 with a>0,r>0 and0<b<r+R(p) also o>
Sk and R(%) > —1, then the following formula hold true.

PO (Sh (@) (B (s )] (2)
A€+ eb, f — OT(L+125)
DR~ ) FPHB(E e~ (1)l (0
(p+5+13) (f.0) < 1) —fd
G0 GD) o) G+t e+ 23 Lt — )y

29

X 31y

Proof. By changing the integration and summation orders and using the pathway
operator from lemma 2.1, we obtain

PP 1ae (Sg p(d)(EG]5 (ds )] (2)

de! i (=)°Ba(E+eb, f— @) (fen
0 RTERRB(E, f = O (e + £+ HIT(e+ DI (pe +v)(r)er (2

— PP
- P(H—

Xd36+%+1 (d)

i (—f)°Ba(€ +eb, f — ) (f)es
K EIB(E, f — T (e + 2)0(e + 2)D(pe + v)(7)ep(2)2F 74
X PP (T (d)

Using Eq. 9 we get,
Z Bo(&+eb, f = )(f)epd"PHETIT(Be + % + o+ 1)I(1 4 )
T - @ T E DT+ D e+ 1))
x[p(1 — 7)]3e+z+¢+1F(1 + ﬁ +3e+ @ +o+1))

k
AR (e eb, [ — €)()esT(1+ 1)
@FTRERp(L = )]FBE f — (e
- FBe+2+p+1)

X
;O Tle+ ¢+ 3T (e+ 3T (pe+v)I(Be+ ¢ + 75 + )

— ¢
Akp*(1 —~)?
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Hence, we get the desired result.

3.1. Special Case:

1. Ifwetake e=0,a=1,7=1andv =1 in Eq.10 we get the required result
reduces to the known result of [14] Eq. 8

d.u"r +<P+1]__‘<1+ 77)

_'_
X913 (% 271) (g

(1,1) a2 ]
ity Te T2 2) 4p*(1 —v)°
4. Conclusion

The theory of the pathway fractional integral operator can be utilized to con-
struct multiple integral formulas by applying the pathway integral operator to the
composition of the K-Struve function and extended Mittag-Leffler function. This
work also uses a generalized hypergeometric function to express the derived.
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