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1 Introduction:

Pathway Integral Operator: By using the Pathway idea of Mathai [5] and further
defined by Mathai and Haubold [4], [6], a pathway fractional integral operator is introduced by
Nair [9] in the following form.

Let f(x)eL(a,b)5eC,R(5)>0,a>0 and the pathway parameter a <1, then the

pathway fractional integral operator is defined as

X

5

(Po‘i’“'a f )(x) =X’ a(lja){l—a(l;:)t}w f (t)dt (1.1)

0
If we take @ =0,a=1, replace 6 =0-1 in (1.1) then we have the following relationship:

(RUo2£ Jx)=(&)|(12, f Xx)) (1.2)
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Where 1. is the left-sided Riemann-Liouville fractional integral operator [12].

Special G and R function:
The special G, [a,z] is defined by [2], [3] as

pw[a Z] Z7p—n—li (7/)n(azp)1 (1.3)

STnp+ py—n)n!
At y=1,and z replaced by (z—c) itreduces to the special R function

PJN/[

R, laci2]=(z—c)™ 2 r(&uszr;)”l P20,p21 (1.4)

Generalized Mittag-Leffler Function: A generalization of Mittag-Leffler function is
introduced and defined by Prabhakar [11] as

SPHE Z T(in+ﬂ (15)
Where 4, ,7 eC(R(1)>0).

2 Some properties of function G,, [a,z]:

For p,1,7,@,0,q,a<C,(Re(p), Re() Re(q), Re{)>0) and neN there hold the
following properties for the special function G,, [a,z] [7]

Property-1

[%j G, [0.2]|=G, .., o.2] 1)

Property-2
6, [0, [0kt =6, .. [0x] 2.2)

Property-3
12 (G ol (= a)]Xx) =G,, ., lo(x—a)l(x>a) (2.3)

Property-4
D“( G,,, o t-a) Xx a0 (x—a)} (x> a) (2.4)
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3 Results Required :
The following result is required here [4, pg. 239], [8](also see [1])

to+h I(ﬂ 1"'5)

l-a

RN K

where a <1;Re(5)>0;Re()>0

(3.1)

4 Pathway Fractional Integration:

Theorem 4.1 Let <1, p,n,7,®,0,q<C, then for

Re(5)>0; Re(8)> 0,Re(p), Re(r7), Re(q), Re(r) > 0

P}f“"{( j[GW ]]}:CGp,nm1‘1,7[”’(0(1?00]?

Proof: Using the property-1 (2.1) on left hand side of (4.1) and applying (1.3), we

O e

- Z )n )nl Poi'a’c {Zpy_q—n+pn—l}

n=0 p7/+,0n n- n
Now using the formula of Pathway fractional integral operator (3.1)

(7)o" r(1+ 15j 7047+

—-a

reach at

n=0 [C(l—a)]””m""l'(p}/ +pn—n—n+1+ 15j

- Zﬁ[[cafa)]rw g’

n

(1)

ng(ﬂ7+pﬂ—f7—n+1+5j [C(li“)r

—-a
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On using (1.3) we get the desired result of (4.1)
Theorem 4.2 Let p,n,7,m,0,9,a €C, then for

Re(5)>0;Re(5)>0, Re(p), Re(17), Relq)), Re(ar) > 0,t >0
P{IG [0, (x-G, . [ t]dt}

f(l L
Where C= —a

=

Proof: Usmg the property-2(2.2) on the left hand side of (4.2) and applying (1.3) we
reach at

ng”{jc;p,,y (x— )]qua[wt]dt}

ST+ ply +o)-n—q)n!

_ P(sya{xp(ﬁayq q 12 (y+o), (a)x )ﬂ }

0 7/+ G) P05 7 a{xp(;/+0'+n)—7] q—l}
" &+ ply +o) -+ a)n!
Using the Pathway fractional integral operator (3.1)

(r+0)r 1+-°
o V10O +f &+l )em=(n+a)

—-a

- Z p(r+o+n)-(n+q)
- _ +o+n ~(n7+ S
wnilal-a)) r(P(7+O')+Pn+1_a_(’7+Q)+1j
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On using (1.3) we reach at the required result of (4.2).

Theorem 4.3 Let p,n,7,0,a €C, then for
Re(5)>0;Re(¢)>0, Re(p), Re(r7), Re(q), Re(r) > 0,t > 0,x >0

-5, 0

ol-¢)
o)

— and p:n—a—i—l

Proof: Using Property-3 (2.3) on the left hand side of (4.3) and applying (1.3) we get

o6, -l piselu-ap o 3 Uhletc- o))

& 2oy S(on+py —(n-a)n!

EN R T

Taking n—a—%—lz p and using (1.3) we reach at the desired result of (4.3)

Corollary 4.4 If we put 77= py—u in theorem 4.3, then we get the following result
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P54°{Ia+GpW o t- a]Kx

a1 ()
(x-a) T(l@l%( Y j Cx;)j

R G B L S et

Theorem 4.5 Let p,n,7,o,a<C, then for
Re(6)>0;Re(¢)>0, Re(p), Re(7), Re(q), Re(@r) > 0,t >0,x>0

R REG o t-ali=ce [ ULZ)M
Where C= r(lJrlijl
o)

Proof: Using property -4 (2.4) on the left hand side of (4.5) and applying (1.3) we
reach at

P“C{ng G, [ot- a]}(x P‘”{x a)””’“z [“’X a)pr }

nof(pn+py n—a)!

ZF(P” + p7 n—a)nl R {(X - a)/mpn_q_a_l}

%)
© X a O+ py+m-n-a 1_4’
-$lrke’ e-a)

py+m-n-a
n=0 l §)] F(p;/+pn n— a+1+5§j

(x—a) 1+_i } o ca) "
) [c(l—:)]r”("“1 gjz{ ot m_(ﬁﬁh 1_0“5 jni[c((l—g))ﬂ

On using the definition (1.3) we directly reach to result of (4.5).
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5 Special Cases:

1. Ifweset 7= py—u then the above theorems 4.1 and 4.5 reduces to the well
known image formula for generalized Mittag-Leffler function under the Pathway integral
operator, of [9] eq.(24) also see [10].

2. Ifweset n=py—p and q= po—v, then the functional of left hand side of
4.2 and 4.3 reduces to generalized Mittag-Leffler function and the theorems leads to the
well-known image formula of [9].

6 Concluding Remarks:

The present paper deals with the Pathway Fractional Integration of generalized function

G a,z] using its properties. Additionally the derived theorems also lead to Pathway

fractional integration of type of generalized Mittag-Leffler function as special cases. This
paper is concluded with the remark that the reported results are significant and can be used to
yield number of other image formulas.

p,r],r[
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