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1. Introduction

By recent works of several authors, it has proved that Mittag-Leffler (M-L) function is the solution
of fractional differential and integral equations. Many authors have denned various generalizations
of M-L function. In an effort to unify results of various forms of M-L function we have defined a
unified M-L type function named S-function [1]. Here we study Erdélyi-Kober, Riemann-
Liouville and other fractional integral transformation of newly defined M-L type E-function.

Throughout this paper, we use the following definitions

e Riemann-Liouville fractional integral operator (If"+ \I/) (x) 5]
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where 6 € Cand R (0) > 0.
e Erdélyi-Kober fractional integral opcrator (E:j f) (z) [5]
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where 7,0 € C; R (n) > 0and R (0) > 0.

e In 1903, Gosta Mittag-Leffler [4], introduced the function E,(z), defined as
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where z,a € C;R(a) > 0and |z| < co.
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e In 1905, Wiman [7], extended (3) in the form
Eap(z Z NN (4)
where z,a, 8 € C; R () > 0and R (B)
e In 2000, Kiryakova [3], has studied “multiindex M-L functions” defined by
: Z 1 )
(/I—’ F y’l—’_n/pl te m,+n/p'm)
where m > 1, is an integer, p,, p., > 0and p,,...,p, are arbitrary real numbers
e In 2010, Saxena and Nishimoto [6], studied an extension of M-L type function as
(6)
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where 2, 3,76@2‘}? )>R(k)—1,7=1,...,mandR(k) >0
7j=1

e In 2012, Kalla, Haidey and Virchenko [2], introduced multiparameter M-L typc function in the

following form

..... A e (_1)” 2\ Ant+M
HEqua/»‘zﬂ Y228 (’Z) = Z T (K) (7)
SN )

i=1

) 15 im =M andi/\i = A,
=1 i=1

where 1, € C. A\, >0,i=1,2

2. Mittag-Leffler type E-function
In 2014, Bhatter and Faisal [1], defined a unified M-L type E-function as follows
) bR (7’L7 q],,7 sh)
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where

%0,3,7,0; € CR(a) = 0,R(F) > 0,R(v,) > 0,R(5;) > 0,R(q,) >0,

h
R(p,) = 0is;,r 0, T €R; p€{0,1},(2q7’ <Zp7« + R (a ) or
i=1

-1
h h k
ZqL Zp r, + R (o) when H (q,)%"% [a“H (pj)pjrfl |24 <1
i=1 i=1 j=1
for i=1,2....h:7=1,2,.. k. (9)

3. The image of M-L type E-function under the Riemann-Liouville (R-L) operator I:+

Theorem 3.1. If convergence conditions (9) arc satisfied also 6 € C and R(6) > 0 then
the R-L transform I; of the E-function is

, S )1, (t+1a,l
(Ii [TEI}: (t— C)D (z) = ﬁﬂﬂEllzjrrll [(m -0 (afg) 7)( ](:ijil ])1)k7}77(1:(+—; + 1,(7,), 1) (10)

Proof. We obtain the R-L transform If+ of the E-function as follows

(1, LB o)) (@) - ﬁ/ DS R (O R() >0 (1)
n=0

where

Then
- 1 = (T+1) an+6+t
(12, B 0= 0]) @) = gy, D20 g (0™ (13
o (0:@); (510 (- Lo, 1)
- m6+TE£+1 |:(:E_C) | ((yv/j)7 ((;j7pj7 J)lfkf,( +9+ 17(171) (14)

3.1 Special Cases

1. R-L transform Ii of the M-L type function (5)
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2. R-L transform I:+ of the M-L type function (6)
0
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3. R-L transform It:+ of the M-L type function (7)
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4. The image of M-L type E-function under the Erdélyi-Kober (E-K) operator EZJf

Theorem 4.1 If convergence conditions (9) are satisfied also n,0 € C,R (n) > 0andR (0) > 0
then the E-K transform EZf of the E-function is

.0 h B 1 hil (p,a);('yi,qi,si)lﬁ,(r—k&—&—l,a,l)
(“0+ [+ (t)]) (@) = (r+9+1)n’E""+1 [x| (e, 8)5(8;,0557,) 1 s (THn+0+1,a,1) | (18)

Proof : We obtain the E-K transform E:f of the F-function as follows

n.0 :L'ir]ie " 1 s
(E L) @) = S [ @ @y e (19)

0 n=0

where
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4.1 Special Cases

1. E-K transform E: of the M-L type function (5)

{EZ: {E(l/pi )7(#,)(75)}} (z)
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2. E-K transform EZ;} of the M-L type function (6)
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3. E-K transform Eolf of the M-L type function (7)
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5. The image of M-L type FE-function under a generalized integral operator

Theorem 5.1. If convergence conditions (9) are satisfied alson, 8,0 € C,R (n) > 0,R (0) > 0,
R (o) >0, and t,z,v € R then

/tm (x—8)" (s —t)" T LER {fo(s — 1)} ds

o  p\nto—1 h-+1 |, O (p7a) ;(’)/iaqiﬂsi)l,h 7(6+U‘E7 Uaal)
=T Bl onm B [v C o 0, 8)5 (0,00,07,) > (048 + 0m0a,1) |+ (26)
Corollary 5.2 If convergence conditions (9) are satisfied alson,0,0 € C,R (n) >0,R(0) > 0,
R (o) >0, and x,v € R then
/ (z — )" "1 Bl {vs” ) ds
0
_.mto—-1 h+1 o (p7 a) ;(’Yi?Qi7si)1.h7(0+0-r‘ Uaal)
o B(9+(T‘5777)5Ek+1 |:77-T’ ‘ (aaﬂ);(§j7pjalrj)1k:(n+0+0rtaa71) ’ (27)

Corollary 5.3. If convergence conditions (9) are satisfied also 8,0 € C,R(#) > 0,R (o) > 0, and
x,v € R then

/ "L BN (vs”) ds
0

'/Ee h+1 o (p7a’);(7iv qi7si)1h7(6+o-t' O'G,l)
- (Ut+9> fEk+1 |:U‘L | (a>/3);((5j7pj771j)1k'7(0+af+170—a71) ' (28)
Proof : We prove the theorem as follows
/ (=) (s — )" B {u (s — 1)} ds
t
- / (=) (s =)D @ (n) v (s — )7} T ds (29)
t

n=0

where

@ (n) = ' —! (30)
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Then .
/f (2= 5)" (s = )" B fu (s — )7} ds
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5.1 Special Cases
1. General integral transform of the M-L type function (5)

T T — n+6—-1
/t<x—s>""1<s—t>"‘1E(1/pL>,<ui)[v(s—t)”]ds=( o
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2. General integral transform of the M-L type function (6)

€z _ p\nto-1
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ﬂr 5)
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3. General integral transform of the M-L type function (7)
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