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ABSTRACT

In the present work, a unification of certain functions of mathematical physics is proposed and its properties are studied.
The proposed function unifies Lommel function, Struve function, the Bessel-Maitland function and its generalization,
Dotsenko function, generalized Mittag-Leffler function etc. The properties include absolute and uniform convergence,
differential recurrence relation, integral representations in the form of Euler-Beta transform, Mellin-Barnes transform,
Laplace transform and Whittaker transform. The special cases namely the generalized hypergeometric function, gener-

alized Laguerre polynomial, Fox H-function etc. are also obtained.

Keywords: Generalized Mittag-Leffler Function; Recurrence Relation; Wiman’s Function

1. Introduction

In the present work, we propose an extension of a ge-
neralization of the Mittag-Leffler function due to A. K.
Shukla and J. C. Prajapati [1], defined as

iy & (M)
E“’?’(Z)_nz:ol“(anJrﬂ)n!’ (.

n

where a,B,yeC; Re(a,Re(ﬂ,;/)) >0 and
qe(0,1)UN. This is an entire function of order
(Re a—q+ 1)71 if Rea>q—1 and absolutely conver-
gentin {|7|<R,R<1} if Rea=q—1.1In fact (I.1) con-
tains the E,(z)-Mittag-Leffler function [2], E, ,(z)-
the generalized Mittag-Leffler function [3] and the func-
tion E/ ;(z) due to Prabhakar [4].

Gorenflo et al. [5], Saigo and Kilbas [6] studied several
interesting properties of these functions.

Another generalization of Mittag-leffler function due
to T. O. Salim [7], given by

7.0 = 3 ( )n a
Ea,ﬂ(z)_§wrf/+—ﬂ)(é‘)l,‘

where z,a,p,7,0 € C and

) (1.17)

min{Re(a,ﬁ,5)} >0.

We state below the extended version in the form:
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5 (), ] 2™ (1.2
=0 F(a( pn+ p—l)+ﬂ)[(ﬂ)un}r (,O)pn

where «,8,7,2,peC, Re(a,B,7,4,p)>0, &,u,p>0.
The function defined by (1.2) reduces to the one in (1.1)
and (1.1’) if p=1, p=1, r=0, s=1 and O6=1,
p=0, p=1, r=0, s=1 respectively.

It is noteworthy that the function in (1.2), besides con-
taining the generalizations of the Mittag-Leffler function,
also includes certain functions belonging to the family of
Bessel function. To see this, take s=0, r=0, p=1,

2

p=1, a=1, Bg=v+1, and replaced z by % in

(1.2), then we find the well known Bessel function [8]:

5= g2

nIC(1+v+n)

When s=0, r=0, a=u, f=v+1, and z is re-
placed by (-z) then we get the Bessel Maitland Func-
tion [8] given by Jf(z)zz ( )

———~>—— For s=1,
ST (v+nu+1)n!

p=1, a=u, p=v+i+l, u=1,
2

A=A+1, y=1, 6=1, and z is replaced by %,we
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obtain the Generalized Bessel Maitland function [8]:

Jﬁfz(z):i

(_l)n v+2A+2n
n_ol“(v+ny+/t+1)r(n+l+1)(5j '

The Dotsenko Function [8]:

R (a,b;c,m; ;7)

) r(c) i:l“(a+ n)l“[b+nfjj "

|
F(c+nwj n
U

r=_1a pzla pzla

occurs by substituting s=1,
[
/8 =—, U=
U
The Lommel Function defined by [9]:

S Zy+1
”‘V(Z)_(,u—v—i-l)(,u+v+l)l

, A=b, y=a, §=1 in(1.2).

2
. z
.F2 4

Y2(u-v+3), 12(u+v+3),
is the special case s=1, r—l

p=(u-v+3), u

p=1, p=1, a=1,
=1, == (y+v+3) y=1, 5=1,

2

and z is replaced by _T of (1.2). On making substitu-

tions s=1, r=1, p=1, p=1, a=1, f=3/2, u=1,
A= 3/2+v y=1, =1, and Z—+Z/4 in (1.2), pro-
vides us respectively, the Struve Function H L(2) 9]
given by
2
(Z/Z)v+1 . 1 _ZT
172 .
I'(3/2)T(3/2+v) 32 324y

and the Modified Struve Function [9]:

H(2)-

2

B (2/2)v+1 1 _Z_
IW(Z)_r(3/2)r(3/2+v)1':2 32 3/2: '

In what follows, we shall use the following definitions
and formulas. Euler (Beta) transform [10]:

B{f(z):abl=[z""(1-2)"" f(z)dz. ~ (1.3)

[SY S——

Laplace transform [10]:
:je*z f(z)dz. (1.4)
0

Mellin-Barnes transform [10]:
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f7(s),Re(s)>0, (1.5)

M[f (z);z]:TzS’lf (z)dz=

0

then

f(z)=M"[f"(s

Incomplete Gamma function [11]:

);x]zziﬂjf*(s)x*ds. (1.6)

;/(a,z):_[oze’tt“’ldt, Re(a)>0. (1.7)

The generalized hypergeometric function is denoted
and defined by [11]
(a),(a),(3,), 2"

a,,a,,",a ©
i o s

where b,b,,--,
gers, and

b, are neither zero nor negative inte-

(4), =2(A+1)(A+2)---(2+n-1).

The series is convergent for 1) |z| <o if p<q, 2)
|Z|<1 if p=g+1.
Wright generalized hypergeometric function [12]:

p
(), A), (ap,Ap) . [1T(ai+An) 2
n¥a Z qu1 n_
(8.B), "’(ﬂQ’Bq) ”:OHF(,BHB n)
(1.9)
Laguerre polynomial [12]:
L) (x) = (1+nf‘)n F L‘f:} (1.10)

2. Main Results

In this section, we prove the following results for the
function defined in (1.2).
Theorem 2.1. The series represented by the function

E G supp(2:8.T) converges absolutely for
|Z| < nl/p(Rc( u)r+R () p-Re(5)s+p) .

Proof: Consider,
LG e (Z35.1)
5o (oI
Sr(a(enep-1)+A)(4),] (),

Take

[(7),] 2
r(a(pn+p=1)+B)[(2),,] (P),,

n

then
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[(r),,] 27" (e 421+ B) ()0 ] (Pl

Ca(pnsp-1+A)(2),] (P),, [Py | 2

c
=

oy

n+1

[F(7+5n)]s [F(ﬂ,)]r F(p) 7Pl
[T(7)] T(a(pn+p-1)+B)[T(A+un)] T(p+pn)

[T(»)] T(a(pn+p-1)+B+ap)[T(A+un+u)] T(p+pn+ IO)|
[T(y+6n+8) [T (2)] T(p)z"" " ‘

X

[T(y+on)] T(an+ B+ap)[T(A+un+u)] T(p+pnp) |
[T(7+6n+5)] T(a(pn+ p—1)+ B)[T(A+un)] T(p+ pn)z°|

[(/1+yn)(l+yn+1)(,1+yn+2)...(1+#n+#_1)]r
[(;/+5n)(;/+5n+1)(7+5n+2)...(7,+5n+5_1)15Zp

x(apn+ap—a+p)(apn+ap—a+p+1)--(apn+ap-a+p+a-1)
x(p+pn)(p+pn+1)(p+pn+2)---(p+pn+p-1)
/,,K/l )(/Hl j(;wz j (/14-;1—1 H
S p || || ||
_ n n n n
n‘ss [}/—"—5)[}/“4_5)(}/-’_2-’_5)(%4_5) Szp
n n n n

Xnap(ap+ap—a+ﬂj(ap+ap—a+l}u(ap+ap—a+ﬂ+ap—1j
n n

n
an(£+ pj(p__‘_l+ pj(’o_—i—z_i_ pj(Lp_l+ pj
n n n n

Thus,

_n

un+1

lim

n—o0

— lim|n,ur+ap—§s+p/zp|

n—oo

Hence,

>1= lim |n“”""‘5s*p/z p| >1=]z]< !/ P(Relu)r+3%(a)-Re(2)s+p)

n—o

un

e un+1

Theorem 2.2. For a,f8,y,A,pC; Re(a) >0 and OJ,u, p >0 the differential recurrence relation form:

d
BEL e (T38,T)+ a2 @ Bl i (BST)=ELG o (238,T).
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Proof.
Consider,
BE”° (z;s,r)+az: E7¢ (z;s,1)

a,f+1,A,u1,p,P a,f+1,A,1,p,P

s ()] 2 el s ()] @™
Z ' dz o2 '
" (a(pn+ p-1)+B+1)[(4),, | (0),, " (a(pnt 1)+ B+1)](4),, | (0),,

=ﬂi (1), ] (™" v [(7)5, ] (pn+p=1)(2)""

S (a(pn+p-1)+B+1)[(2), ] (), T (a(pn+p-1)+p+1)[(4), ] (o),

5 (), ] (™ e ()

= r(oc(pn+p—1)+/5’)[(ﬂ“)/mJr (P)s

As the series given in (1.2) converges uniformly in any lowing theorem.
compact subset of C, the use of term by term differen- Theorem 2.3.1f meN, «a,8,7,4,p€C,
tiation under the sign of summation leads us to the fol- Re(a, 5.7, p) >0 and &,u,p>0 then

m pm-m s
(ij E" (z3s,1r)= ’ [(}/)‘5"‘} 1H(p)E’*‘““"" (z;s,1), (23.1)

dz @[5 14PP [(ﬂ)ﬂer [(p)pm_m} o, B+a M, A+ 1M, 41, p+ pMm—m, p

(%)m[ 77 1Eg‘;l)#)p‘p(a)z“;s,rﬂ—zﬁ' "ELS. mlﬂpp(wz“;s,r),if Re(B-m)>0. (23.2)

Proof. Consider

" (e n [( )5an ZPnep-]
(&) e Cs20() Km0 [ ]

. [(),, ] e
=nz-o[F((Z(pn+p—1)+ﬂ)][(ﬂ)ﬂdr[(p)pn](aj (2P
[(7)5.1 ]s r(p)ze !
( —1)+ )][(ﬂ)ﬂn}'r(pmp_m)
(i | T ()2 70
O[F(a(pn+pm+p_l)+ﬂﬂ[(’1) n+m)]rl"(|0n+ pm+p—m)

[( ][y+5m ] AT I (p+pm-m)
°[T(a(pn+p-1)+B+apm) [ #m} [,1+ym }F(pn+pm+p—m)r(p+pm_m)

[0, W T [(y+om), ] 27!
[ T[ )om- m] [/“”m)#n]r [r(“(p“+,0—1)+ﬂ+apm)](p+ pm—m)
(7)

um
(] TP e e

r aﬁ‘+apm A+pm, 1, p+pm-m, p
BRI pmm]
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Now consider,

e ) 2’EL wz%;s,r)|= N [( ) Jza(pmpil)zﬁflwp"w*l
D ]z[ (a(msp-1)+4)][(2),,] (o),

[(7 )5szpn+p71 (i] (Z“(pmp—l)w’l)
"[r(a(pn+p-1)+8)][(2),] (P),, 9

[(7)5n:|s(a)za )(pmpil) 2 = zf-m- lEm
o[F(a(pn+p—1)+ﬂ—m)}[(i)ﬂn}r(p)pn et

M

>
Il

M

(a)z“;s, r)

>
Il

Next, taking f (Z) = EZ;M[ (Zu ;S r) in the Euler Theorem 2.4.1f «,fB,7,4,p,0,n,veC,
(Beta) transform (1.3), one finds the following Re(a,ﬂ, Vs Ay Py 0',77,1/) >0 and J,u,p>0 then
1 ! _ n-1
F(n)JUﬂ YU-u) LS e (2 ss T du=ELS (TS, (2.4.1)
0

ﬁ.[(x—t)’zl (s- )ﬂ ! B inn |V [ (s—t)" ;s,r]ds =(x-t )ri+/7 1 e, v [ (x-t)° ;s,r], 242)

j VB g @S, T |dt=2"ELS [ ets,r ], (2.4.3)
1
Jz" "1-z)™ E;;,M’p,p( (1-2)";s )dz =Bl oinpp (X5,T). (2.4.4)
0
Proof.
In (2.4.1),

du

S a(pn+p-1) ., pn+p-1
1 1L L& [(7)V:|U(P”P 7
LHS_— (1-u)""EZS 2u%s,r)du = —— [u? " (1-u)’ on
) s )0 = -0 5

T (a( pn+p—1)+ﬂ)[(’l)yn}r(p)p”

‘i‘ua(pn+p—l)+ﬂ—1 (1 _ u)ﬂ—l du
0

N F(n)[r(a pn+,p— ﬁ)]
“:O[F(a(pn+p—l +p) [(i)yn] (p), T (1) [F(a(pn ~1)+5)+ ]
[(7)§n T mepil _[E7°

r T Ta.fHn A mp.p
=T (a(pn+p=1)+B)[(2),, ] (£),, T ()
Now, denoting the L.H.S. of (2.4.2) by |, we have

(z:s,r)=RHS.
I :rln)j(x t)’7 1(5 t)ﬂ 1 Eg,z’i,ﬂ’p,p[ (S—t)a;s’r:|ds

[(7)5n ]S (5 _t)a(Dn+p—|) oo
T (a(pn+p-1)+ ﬂ)[(l)yn]r(%’)pn

:i [(7)5n ]Svpn+p—l : .:f a(pn+p-1)+p- ldS.

ds
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Here, introducing U as a new variable of integration, by means of the relation
s—t
X—t

The further simplification gives,

s _ a 1)+ B
[( ) n:| v I(X_t) S j ’7 1 a pn+p—1)+p- ldU
0

(e p=1)+ ) (2),,] (), T(0)

MS

[Ms

|:(7/)o‘n] Vpn+p—1(X_t)a(pnw*lﬁﬂﬂi 1 F(U)[F(a pn+p ﬂ)]

[F(a(pn+p-1)+A)][(4),. ] (0),, T () [F(a(Pner )+ﬂ+n)]
[(7), ] v (=)t !

[T(a(pn+p=1)++1)][(2),,] (o),

=(x- t)’”ﬂlE;"ﬂmupp[ (x—t)“;s,r].

>
Il
(=]

M

n

Il
o

as desired.
To prove (2.4.3) we begin with

f VB e (@1755,7)dt

zZ

_ ﬂ—li [(},)(m ]S te(pep=t) -l
Sr(a(pn+p-1)+8)][(4),, ] (P),,
()] o
[F(a(pn+p=1)+8)][(2),, ] (2,7
(), ] 2" ()™
[T (a( pn+p_1)+ﬂ)][(z)ﬂn] (p), (a(Pn+p=1)+ )

[(r), J 2t e

dt

|
S —_—
—

Il
M

=]
Il
(=}

Il
[Ms

=]
Il
(=}

BEr.o a.
=z Eaﬂw’ﬂ,p’p(a)z ,s,r).

Hence the result.
Now, consider

F(G)

L o ()] 2y e
= 27 (1= Z . dz

e { S (a(pn+p-1)+p)][(4),, ] (),

S [(7)5n] xPet p a(pntp-1)+f-1 _ 5o
=2 (1-2) 2°7'dz
[T (a(pn+p=1)+8)][(2) ](p)pnf(ff)£
-3 () ] X C(@)[T(a(pn+p-1)+ )]

B[ (a(pn+p-1)+5)|[(4),, | (0),,T(0) [T(a(pn+p-1)+p)+c]
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simplification of above series yields (2.4.4).

3. Mellin-Barnes Integral Representation of E.% .  (z;s,r)

Theorem3.1.Let aeR,; B,7,4,p,eC, Re(a,B,7,4,p)>0 and &,u>0, peN.Then the function

El G 7upp (2Z:5,T) is represented by the Mellin-Barnes integral as
) r(2)] r(p)pz”" r(pS)I(1-ps)[T(y-69) (-2) ™
E0 . (msr)= [r(A)] r( (pS)r(1-pS)[(r-8) ] (-2) . G

27‘EI|:F ] LF(ﬂ+ap—a—apS)[F(i—uS)]rF(p—pS)

where |arg z| <m; the contour of integration beginning  right).

at —ioo and ending at +ioo, and indented to separate Proof.
the poles of integrand at S=-n forall neN, (to the We shall evaluate the integral on the R.H.S. of (3.1.1)
y+n as the sum of the residues at the poles S =0,-1,-2,--
left) from those at S = T for all neN; (to the In fact, in view of the definition of residue, we have
L T(ps)r(1-ps)[r(r-s)] (-2) "

I = dS

2 LF(ﬁ+ap—a—apS)[F(/1—,u5)]r I'(p-pS)

- r(pS)r(1-ps)[T(y-69) (-2) ™
B I (2 L (R L G
n=0 5= F(ﬂ—i—ap—a—apS)[F(ﬂ—ﬂS)] I'(p-pS)
_§ i Z540) [r(-08)] (-2)"
1=05>" SINAPS (B +ap—a—apS [F A- ,uS)] I'(p-pS)
:i(_l)pn [F 7_58)} (_Z)pn.
o P r(B+a(pn+p-1))[T(A+un)] T(p+pn)
This gives,
[T(r ]S 8 ()5 ] 2
) L(p)pz’”! ZE} '
[r@T Te) e 35 (a(pon+ p-1)+ A (4),,] (P)y,
I'(y "
= [r( ) - ELS supp(Z3S.T).
[F(A)] T(p)pz
4. Integ ral Transforms of EZ Z app (z; s, r) For the convenience, we introduce the Notation:
. [r(B+an)]
In this section, we discussed some useful integral trans- (ﬂa ) :M
forms like Euler transforms, Laplace transforms, Mellin [F }
transforms, Whittaker transforms, Theorem 4.1. (Euler(Beta) transforms)
1
J'za & Egygglﬂyypﬂp(xz";s,r)dz
0
_X’H[F ]rl"(b)l"(p) v (;/,é')s, (Gp—0'+a,6p), (1,1); X
[r()] U (ap—atpap), (L), (pop), (atbo); |

where «,f,7,4,0,a,beC, Re(a,B,7,4,0,a,b)>0 and &,up>0.

Copyright © 2013 SciRes. APM
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Proof.

dz

" S pn+p—10(pn+p-1)
2 (1=2) L e (X z";s,r)dz=jza’1 (1-2)"'y ) [
0

"0 (o pn+p—1)+ﬂ)[(’1)yn]r (P)sn

S S———

[(7),, ] xme
r(a(pn+ p-1)+ A (4), ]’@)m
T[(y+on)] [F A)] T(0)T(a(pn+p—1)+a)x"*"!

o[T(7)] T(a(pn+p- )[F (A+un)] T (o (pn+p-1)+a+b)(p).,

o [ruﬂ'r(b)r(mx (. (ep—oracn). () o
[r()] (ap-a+pap).  (2u).  (p.p)(a+bo):

Theorem 4.2. (Laplace transforms)

Za(pn+p—1)+a—1 (1 _ Z)(b—l) dz

Il
[Ms
S

>
I

Il
NgE

>
Il

LPH—S

S+2

o0

a-1 _-szpy.0 o,
[z*e Ea,ﬂ,ﬂ,#,p,p( Xz ,s,r)dz
0

p_1)-a[r(/1)]fr(p) v (7,5)5, (a,0), (L1); pery

[F(7)]S (ap—a+ﬁ,ap), (ﬂ,,y)r, (p, p);

where «,f,7,4,0,p,a,beC, Re(a,p,7,4,0,p,a,b)>0 and Re(a,B,7,4,0,p,8,0)>0.
Proof. We begin with

S
-1 o(prep-1)
, T ed ()] ¥
A TSN AN 2 PR Y on

0 n=0r(oz(pn+,0—1)+ﬁ)[(’1)unJr (P)sn

< (}/)an ]S X( preph T —Sz o‘ pn+p 1 +a ldz
o D(a(pn+p=1)+ AN(A) ] (P o

dz

Il
S =8

On making substitution t =Sz, we get
|:(}/)§n:| X( pn+p-1) Te_t (t/s)(,(pn+p71)+a—l (1/S)dt
T (a(pn+p=1)+B)[(4),, | (P),,°
|:(7/) ]5 X(pn+p—1)s—a(pn+p—1)—a
on
"L (a(pn+p=1)+B)[(4),,] (),

T[(y+on)[[T(2)] x"s T (o (pn+p—1)+a)(p)T(n+1)

[Ms

=1
Il

I'(o(pn+p-1)+a)

I
[Ms

=1
Il

X [T(7)T T(a(pn+ p—1)+ f)[T(2+ )] T(p+ pn)n!
=S"7(P*1)XP—1|:F(A)]r (7.6), (a,0), (L1); s‘)’(p .
[FO/)]S (ap-a+p.ap), (Au), (p.p).

In proving the following theorem we use the integral formula involving the Whittaker function:

T2+ u+v)T(12-pu+v)
r(1/2-4+v)

jt“ e W, , ,Re(vtu)>-1/2.
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Theorem 4.3. (Whittaker transforms)

Te_qt/ztw_lwq,v (qt)E“’ (wtv;s,r)dt
0

NN NN:N]
p
[F :| " 11— ) (7/’5)5, ((//+v+1/2,0), ((//—V+1/2,0'), (1;1); :ip
X $+3 T r+3 2
F r
[rnya (fa).  (u).  (w-n+lo). (p.p)
where a,f,7,4,0,p,a,beC, Re(a,B,7,4,0,p,a,b)>0 and &,4,p>0.
Proof. Let
© © - s pn+p—1t6( pn+p—1)
L= [t W, | (Q)ELS ., o (@t r)dt = [t W, (at) ) ()] @ - dt
0 0 n:ol“(a(pn+p—l)+,b’)[(/1)ﬂn] (,0)pn
" S pnp-l .
_ Z [(y)ﬁn:' © J‘e—qt/zta(pn+p—1)+u/—lwmv (qt)dt

n:OF(a(pn+p_l)+ﬁ)|:(l)yn:|r ('D)pn ‘

then using the substitution & =qt, we get

(DT G e (£)ae
e o)+ A)(0),] (0), |

o F[(}/+5n)]s [F(ﬂ)]ra)p"”’_lq*a(pn*p*l)f"' F(O'(pn+p—l)+l//+v+l/2)1"(0'n+l//—v+1/2)

M

>
Il

:n:O[F(;/)]SF(a(pn+p—l)+,8)[l”(/l+,un)]r(p)pn " F(U(pn+ﬁ’_l)+’//—77+l)
[F ]a)" 11~ )X (7/,5)5, (w+v+1/2,0), (v-v+1/2,0), (L;1); (;ir;
[r()] o (Ba),  (Au), (v-n+Lo), (p,p);

Theorem 4.4. (Mellin transforms)

T(pS)r(1-ps)[r(r-os)]
0 e a)psl"(ﬂ+ap—a—ap8)[F(l—yS)]rF(p—pS)

where a,B.7,4,p,S€C, Re(a,f,7,4,p,8)>0 &,u,p>0.
Proof. Putting z=-wt in(3.1.1), we get

] r(p)er " T(p)T(1=pS)[T(r=38)] (-t ™
2ni[l"(7’)]S LT(B+ap-a—-apS)[T(A-us) } T'(p-ps)
_[r@)]r(e)pe” e,

mi[T(A)] L

jtps 'S (~ot;s,r)dt = (4.4.1)

E7¢ (z;s,1)= [1"

a,f. 2,10, P

(4.4.2)

in which
r(pS)r(1-ps)[T(r-o5)]
a)”sl"(,ﬁ’+ozp—oz—()sz)[l"(/l—,uSﬂr I'(p-pS)

using (1.5) and (1.6) in (4.4.2), immediately leads us to (4.4.1).

£1(s)=
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5. Generalized Hypergeometric Function Representation of Eaﬂ Appp (z;s,r)
Taking a=a, =1, u=m in(1.2), we get

(), ] _ 5 [(1), ] 2™ (),
i (a(pn+p-1)+ B)[(2), ]’(p)pn (ﬂ+ap a)nzo(map_a)apn[(z)ﬂn](p)pnm

{ (J/H j } { (/1+k 1) } 0 |z
S L 1 S N
I(B+ap-a)is (ﬂ+ap a+J—1] ﬁ[/ﬂh—l] n!
j= o h=1 p n
Zp

_] AI)}/S’ 1; —a
e (17) o ()

F(ﬂ+ap—a) 1° " ap+m'+p )
A(ap,B+ap—-a), A(mA) ,A(p,p);

M

El:,lﬂ,/b,m,p,p (Z; S’ r) =

>
Il

o [

IIS

. a a+l a+n-1
where A(n;a) isan-tuple —, N .
n"n n

6. Relationship with Some Known Special Functions (Generalized Laguerre Polynomial, Fox
H-Function, Wright Hypergeometric Function)

6.1. Relationship with Generalized Laguerre Polynomials

Putting @ =k, f=v+1, y=-m, r=0, s=1, p=1, p=1 and replacing § by qeN and z by Zin (1.2), we
get

a3

}(_1)“” m! 1 7
(m—gn)!T(kn+v+1) n!

H (), ] oo _{

STr(kn+v+1) nt o £

El:,Tﬂ,l,y,l,l (Z; 1’0) =

Il
o

m (6.1.1)
r'(m+1) H (-)" T(km+v+1)z  T(m+1) _, (2.K)
r(km+v+1) & (m—gn)! T(kn+v+1) n! T (km+v+1) E} ’
where ZE;)}(z,k) is polynomial of degree {%} in 2.
q
In particular, Z{(z,1)= L (z), so that
r(m+1)
E.m 1,0)=———2 1Y) 6.1.2
kv+1/1yll(z’ H ) F(km+V+1) 'm (Z) ( )
6.2. Relationship with Fox H-Function
From (3.1.1), we have
g7 (Z s, I’ I:F :| F(S)[F(7‘5S)T _Z)*S ds
O NN r
2n|[l" ] Ll“(ﬂ+ap—a—ap8)[l"(/1—,u5)] I'(p-pS)
(6.2.1)

[(1-7.6)];

(01, (1-p-ap+aap), [(1-24)]. (1-p.p):)

[T T(e) H[
T
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6.3. Relationship with Wright Function

If a,B,7,A,peC, Re(a,,7,4,p)>0, &,4,p>0 (1.2)can be written as

[F(y + §n)]S Pt

v [r(A] T(p) <
E&‘ﬂ.l,#,p.P 3S,1)= s
, (zs.1) )] 2
from (1.9) for (6.3.1), we get
[t r(e)2
[r()]

s+l 7 r+2

7. Summary

In Section 1, an extended version of Mittag-Leffler func-
tion of 10 indices established as an Equation (1.2) in-
cluding with some necessary information of Bessel func-
tion, some well-known integral transforms and general-
ized hypergeometric functions with their family. Results
obtained in Sections 2 to 6 are interesting generalizations
of (Shukla and Prajapati [1]) and stimulate the scope of
further research in the field of generalization Mittag-
Leffler function.
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