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1. Introduction and Preliminaries

Mittag-Lefler functions play an essential role in determining the solutions of integral equations and fractional differential
which are associated with an extensive variety of problems in diverse areas of mathematics, engineering, numerical analysis
and mathematical physics. Solutions of fractional differential equations are represented in the form of Mittag—Leffler func-
tions. Special functions including gamma function, beta function, Mittag—Leffler function, hypergeometric function, Wright
function are very important in the study of geometric function theory, applied mathematics, physics, statistics and many
other subjects. The extensions of Mittag—Leffler function is an interesting topic for researchers in which the classical notions
linked with predefined Mittag—Leffler functions are investigated in more general prospect, see [1, 3, 9]. Gosta Mittag-Leffler

(1846-1927) [8] presented an entire function

n

Eu(2) = ,;) F(#—i—l)’z’a € C; Re(a) > 0, (1)

which is called Mittag-Leffler function.

The p-k Pochhammer symbol ,(z),,x was defined by Gehlot [5] as

p(@)nk = (@> (% +p) (%} + Zp)(% +(n— l)p),where zeCkpeRt neN (2)

The p-k Gamma function ,I'x(z) was defined by Gehlot [5] as

oo k
prk(x):/ e, xG&%,k,peR+,Re(m)>0, 3)
0
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and
pTh(a + k) = 22, Ti(@),

The p-k Beta function , Bi(z,y) was also defined by Gehlot [5] as

oBi(z,y) = %/01 t%_l(l - t) %Adt,x,y € C,k > 0,Re(z) > 0, Re(y) > 0, (4)
and
pBr(z,y) = 7}71;111325—?‘1/(?) .
The well known Gamma function I'(n) is defined as
I(n) = /(><> e "t"" ', n € C,Re(n) > 0. (5)
0
The Beta function B(m,n) is defined as
B(m,n) = /01 "1 — )™t = %,m,n € C, Re(m) > 0, Re(n) > 0. (6)

The Fox- Wright function ,v4(z) was defined by Srivastava and Karlsson [6] as

(a17A1)7 sy (aZMAP);

< [T°_, T(a: + Aim) 2"
. = 1= > 7
PV | = T, + By ol @)
(b1, B1), ..., (bg, Bq);

where, z,a;,bj,A4;,B;,€ C,Re(a;) > 0,Re(4;) > 0,4 = 1,..p,Re(b;) > 0,Re(B;j) > 0,57 = 1,..,q and
q p
1+ Re( S(Bj) = > (AZ)) > 0. The following established identities are needed in our sequel.
j=1

i=1

Identity I. Let x € C/kZ™, and k,p € R", then the following result holds
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1.1. A New Generalized Mittag-Leffler Type Function

In this section, we establish and describe a new generalized Mittag-Leffler type function, called p-k-generalized Mittag-Leffler

HsPsYsq

function , E;°0 577 5

() and list some of its special cases.

Definition 1.1. Let p,k € R, o, 3,7,0, u,v,p,0 € C, Re(a)) > 0, Re(B8) > 0, Re(y) > 0, Re(d) > 0, Re(u) > 0, Re(v) >
0, Re(p) > 0, Re(o) > 0, and g, > 0,q < Re(a) + r, the p-k-generalized Mittag-Leffler function denoted by ,EL 204 (2)

k,o,B,v,0,6,r
and is defined as

(oo}

P54 —
PEk:,a,B,V,a,é,r(z) =

n

p(Wpnk  p(Nank 2
Fa(an+ B) p0)on @ 1o

n=0 7P
where p(T)ng,k i the p-k Pochhammer symbol is defined in equation (2) and pI'k(x) is the p-k Gamma function defined in

equation (3).
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3 HPy7Y,q
Special cases of ,E;"/")) 5 (2)

On giving some specific values to the parameters p, k,a, 8,7,40, u, v, p,0, we can obtain certain Mittag-Leffler functions

defined before

(a). For p = k in equation (10) reduces to known result of Bairwa and Sharma[10],

oo n

P _ k(Wpnk  k(Vank 2 11
r kaﬂ”"”( ?) Z Lr(an + B8) 1 (V)on,k £(0)rn,k (1)

_ Z Jonk (V) gn k2"
i ( cm+ﬁ (V) on,k(0)rn,k

- El’:’s,g’z 057'( )

(b). Putting p = k = 1 in equation (10) reduces to known result of Khan and Ahmed [7],

1,057,q = )on, 1 (V) gn,12"
12
l,a,ﬁ,u,a,ér g an—|—5 (V)o'n 1( )rn,l ( )
3 mtie
“— T'(an + ﬁ (V)on(6)rn

— 5Py sq
- Ea,B,L/,o’,zs,'r(z)‘

(c). Puttingp=k=1, u=v,p=0,7r =1,0 =1, in equation (10) reduces to known result of Shukla and Prajapati [3],

HyP57Y 59 pn 1 ’Y)qmlzn 13
LeRhea®) = 2 g e e 13)
oar an+6
=E5(2)

(d). On takingp=k=1, u=v,p=0,9=1,r =1,§ =1, in equation (10) reduces to known result of Prabhakar [12],

Bl Jon,1(V)1n,12" 14
b Bnan ) = 2 o om-l—ﬁ)(ﬂ)pn,l(l)m,l (14)
B 2 a7
= E] 4(2).
(e). On takingp=k=1, u=v,p=0,9=r =0 = =1, in equation (10) reduces to known result of Wiman [4],
w,p,1,1 _ io: pn 1 1)1n 12 (15)
a1 (2 = T ( an+ﬂ)(u)pn,1(1)1n,1
0 P
or I'(an + B
= Fa,5(2).
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(f). Assigningp=k =1, p=v,p=0,q=r =5 =~ = =1, equation (10) reduces to Mittag-Leffler function F.(z)
defined by Gosta Mittag-Leffler [§],

EH 0,151

1(D)1n,12"
laly,pll pn = (16)

(an + 1) (1) pry1 (1) 1ms1

-2
i o

T'(an+1)

Il
=
)

—~

S

¥

2. Basic Properties

In this section, we discussed some basic properties including recurrence relation, usual differentiation and integration,

Euler(Beta) transform, Laplace transform,Whittaker transform and Hankel transform.

P-4
k,a,B,v,0,0,1

Theorem 2.1. The elegant relationship between p-k-generalized Mittag-Leffler type function ,E}" (z) and generalized

Mittag-Leffler type function has been defined as follows
B jal
E;»gkaq (pp+q o— 'rffz)' (17)

Proof. From the definition of p-k-generalized Mittag-Leffler function given by the equation (10) we get

n

FrePa (2) = p(Wonk  p(Vgnk 2
2T

koot e(@n+ B) p(@)on e o)

On using equations (8) and (9), we have

(D) by

1505750 A = pn
EkaBuaér()_k‘kaO F(g _,'_é)(K) (é)
- A YANY/ .y .
R
VB e (2) =kp REE R T o (oo
KEE R
This completes the proof of the above theorem. O

Theorem 2.2 (Recurrence Relation). If p,k € Rt o, 8,7v,8,u,v,p,0 € C,Re(a) > 0,Re(B8) > 0,Re(y) > 0,Re(5) >
0, Re(u) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, and q,7 > 0,q < Re(a) + r, then

d
E;:’Z’g’?/o'ér( ) /BpEgﬁ’gfkuoér( )+C¥Zd pEl‘:’a’gfkuaer( ) (18)

Proof.  In the R.H.S. of equation (18) and making use of the series form of , E;""%% _ 5 (2) given by the equation (10),

we have

5PE£?L7£,}:EI€ v 067"( ) + azdszfg?afk v,0,0, r( )

)on.k pMank 2" d < (1) pr ke pP(Nane 2"
= + —
/B Z Fk an + /3 + k) p\V)on,k p( )rn k azdz nz:‘:) Fk(an + ﬁ + k) p(V)gn,k p(é)rn,k

n

™)

v)
_ pn k P(V)q 2" an G (,Uf)pn k p('y)qn,k z
52 Fk an + ﬂ + k) p(V)an k p( )rn k + Z Fk‘(an + 6 + k) (V)O"ﬂyk P(é)Tn,k
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(om + 5 p(li)/myk p(’Y)qn,k o
(an+B4+k) p(¥)onk p(0)rnk

Jonde  p(Vang 2"

(an +B) p(V)onk p(8)rnk

i

Ei‘ﬁ’g‘im( 2).

This completes the proof of the above theorem. O

Special Cases

Remark 2.3. On Setting p = k, in equation (18), takes the following result, we get

d
El‘:z,g Z 7,8, 'r( ) 6Eg,yap:gfk,u,a,5,r( ) + azIEg,Z,gfk v 0,5,7‘( )

which is the similar result as deduced by Bairwa and Sharma [10].

Remark 2.4. Putting p =k = 1, in equation (18), takes the following result, we get

d
B8 e (2) = BEGE 05,0 (2) + a2 BRI o 5.0 (2)

which is the similar result as deduced by Khan and Ahmed [7].

Remark 2.5. Puttingp=k=1, u=v,p=o0,7r=1,0 = 1, equation (18) reduces to the following result, we have

d
Eg,qﬂ( z) = 5E’Y,ﬁ+1( )+O‘Zd7E ,§+1( z)

which is the similar result as deduced by Shukla and Prajapati [3].

Remark 2.6. The equation (18) reduces to the following form on taking p=k=1, u = v,p = o, r=1, q=1, and § = 1, we

have
d
EZB(Z) = ﬁEgﬁH(z) + QZ%EZI,,BH(Z)

which is the similar result as given by Prabhakar [12].

Theorem 2.7 (Differential Formula). If p,k € R",a,8,7,6,p,v,p,0 € C, Re(a) > 0,Re(8) > 0, Re(y) > 0,Re(5) >
0, Re(u) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, and q,7 > 0,q < Re(a) + r,m € N, then

() oLt () = Uzplidomt oo )

y Z p(p+ pmk)on ke p(y + qmk)gne _ (1+m)n  (2)"
oLrlan+an+ ) p(v+ omk)onk p(6 + pmk)rn e n! -

Proof.  In the L. H. S. of the equation (19), and making use of the series form of , E;"2}% _ 5 (2) , given by the equation
(10), we have

n

i ™ app.g _ i " p(Wpnk  p(Vanke 2
(dz) pEilagv.o, 5’(2) o (dz) Z pLrlan + B) p(V)on,k p(8)rn,k

n

0
_ = p(M)pn,k p(’Y)qn,k z n!
B ; Prk(an + B) p(l/)an,k p((s)rn,k: (TL — m)'
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_ i (1)m(1 + m)n (N)p(n+m),k p('Y)q(n+m),k i
Fk(an +am + 6) (V)O(nJrM),k P(é)r(ner),k (n)' ’

on using the relation p(z)n4j.k = p(x)jk X p(@ + jk)n,k, we have

dz (an+an+ B) p(v + omk)onk p(6 + pmk)pnr n!

( d )m E};:gg,lqjdér( 2) = (#)pmkp qu % Z p+ pmE)pnk p(v +amE)gne (Dm(1+m)n (2)"
p(V)o'm k p rm k Pk
This completes the proof of the above theorem. O

Special Cases

Remark 2.8. Taking p = k, equation (19), reduces to the following result, we have

(i)mEW’»%q (2) = (1)m(“)pm’k qm k x Z (14 pmk)pnk (v +qmk)gnr  (1+m)n  (2)"
dz k,a,B.v.0,0,r (V)o'm,k rm k Fk OC’I’L +an + 6) (7/ + Umk)o'n,k (6 + pmk)rn,k ’I’L' '

which is the similar result as deduced by Bairwa and Sharma [10].

Remark 2.9. Taking p =k = 1, equation (19), reduces to the following result, we get

d\m (D)m (1) pm m (1 +pmk)pn (v +gmk)gn  (1+m)n  (2)"
LN propva _ P q P q
( ) cp oo (?) x Z T(an + an + B) (v + omk)on (6 + pmk)rs n!’

which is the similar result as deduced by Khan and Ahmed [7].

Remark 2.10. On settingp=k=1, u=v,p=o0,r =1, and § = 1, equation (19), given as

A\ 4 (y+ gmk)gn 2"
(dz) Bas(2) = qmzl"oeraer,B) n!
= (Mam B3 50 (2),

which is the similar result as deduced by Shukla and Prajapati [3].

Remark 2.11. Puttingp=k=1, u=v,p =0, r=1, ¢=1, and § = 1, equation (19), takes the following form, we get

d\m > (y+mk), 2"
(@) Eaplz Z I(an + am + B) n!

= ( )'"L E;{Z’C’Zma (Z)

which is the similar result as given by Prabhakar [12].

Theorem 2.12 (Integral Representation). If p,k € Rt o, 8,7,d,u,v,p,0 € C, Re(a) > 0, Re(B) > 0, Re(y) > 0, Re(8) >
0, Re(p) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, and ¢, > 0,9 < Re(a) + r, then
B a

n
1 b= <1
k 1—u)k E&mP1I k)du =k ,Er0d 9
ka(Tl)/o “ ( U) ka,ﬂuaér( ) u kaﬂ-‘rn,vaér() (0)

Proof.  In the L. H. S. of equation (20), and making use of the series form of , E;"5"}% _ 5 (2) , given by the equation (10),

we get

n

n
1 oo % - (Wonke  p(Mane 2 !
wk (1 _ u) k~ prena (zuk) 2 : pW)p p(V)an, / w
pLk(n) /0 Pk e o pLe(an + 8) p(V)onk p(8)rnk Jo




R. K. Bairwa and Priyanka

Z p(,u/ pn,k p('y qn.k z" prk(an + B)prk (77)
Fk an + B p(V)on k p( )rn,k prk(an + ﬁ + 77)
)

n

_ pnk (’Yq Z
kz Fk Oén‘i‘ﬁ‘f'n)p(y)o'nkp( )rnk

_k Ell:ggfnudtSr( )

This completes the proof of the above theorem. O

Special Cases

Remark 2.13. The equation (20) reduces to the following form on taking p = k, we get

which is the similar result as obtained by Bairwa and Sharma [10].

(%

n
—1 ——1
(L=w) b BELnt o (suk )du = REELDL, 050 (2)

B
k

Remark 2.14. Taking p = k = 1, equation (20), reduces to the following result, we have

1 e T me,a P54
F(U)/o “ (l_u) Eaﬁ’ugéT( )du_kEaﬁ+n,u0'6r( )
which is the similar result as deduced by Khan and Ahmed [7].

Remark 2.15. Takingp=k=1, p=v,p=o0,7r =1, and 6 = 1, equation (20), reduces to the following result, we get

ﬁ /1 WP (1 _ u) "71E31q5 (zuo‘)du =kE]§,(2)
0

which is the similar result as given by Shukla and Prajapati [3].

Remark 2.16. Puttingp=k=1, u =v,p =0, g=r=1 and § = 1, equation (20), takes the following form, we get

ﬁ/oluﬁlO—u)"—lEg’ ( )du—kEaﬁ_H]()

which is the similar result as deduced by Prabhakar [12].

Theorem 2.17 (Euler (Beta) Transform). If p,k € R a,b,a,8,7,6, p,v,p,0,n € C,Re(a) > 0,Re(B8) > 0, Re(y) >
0, Re(d) > 0, Re(p) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, and ¢, > 0,q < Re(a) + r, then

b e 12 b=t LB 22" dz:kp ( ) ( )F
‘/0 z ( ) kaBuoér( ) (7) (%)
(1) (). 00

X 414 (pﬁq_a_r_%)gc ' D
(55 (F0) () e x o

Proof.  In the L.H.S. of equation (21), and making use of the series form of , E}"/" )7 5 (2), given by the equation (10),

we get

1 b—1 1 ( ny\n
a—1 a—1 n,k 7) n,k (.CIZ'Z )
z 1—2z p B0 mz"dz:/z 1—2z E e an, dz
/0 ( ) b (727) 0 ( ) Fk 0m+5) (V)on,k p(6)rn.k
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= p(ﬂ)pn,k p(’Y)anc (x)n /1 a+nn—1 b—1
= 1- d
s pLr(an + B) p(¥)on.k p()rnk Jo - ( Z) -

= an + 3 an 5 I'(a+nn+0b)
AT e ) (0,
v 1)
_ kp—% r(p)r(z)re

n)T(n+ 1)T(a + nn) (p‘”’q_"‘T_%x)n

q
n=0 F(ﬁ—i—g)F %—&—an)l_‘(é+rn)F(a+nn+b)(n!)

k k
B F(Z)F(é)r(b) (50): (o) wm. (.
=kp k W X 414 (pp-m—a—r—%)ilc
D @, o) (e
This completes the proof of the above theorem. 0

Special Cases

Remark 2.18. Taking p = k, equation (21) reduces to the following result, we have

1 b—1
a—1 P54 My —
/ z (1 - z) Bty sn(x2)dz =
0

which is the similar result as obtained by Bairwa and Sharma [10].

Remark 2.19. Taking p = k = 1, equation (21), reduces to the following result, we have

1 (s p)s (75 @), (a;m), (1,1);
b—1
/0 Zail (1 N Z) Eiig:ﬁjg,é,r(wzn)dz = A X 4¢4 xT B

(8, @), (v, ), (8,7), (a + b, n);
which is the similar result as deduced by Khan and Ahmed [7].

Remark 2.20. Takingp=k=1, p=v,p=o0,7r =1, and 6 = 1, equation (21), takes the following form, we get

) - o) (v, a), (a,n);
/0 50 (1 — z) E;’qﬂ(xz")dz = () 212 z |,
(/87 a)v (a +0, TI);

which is the similar result as given by Shukla and Prajapati [3].
Remark 2.21. On settingp=k =1, p=v,p =0, g=1, r=1 and § = 1, equation (21), takes the following form, we have
(v, 1), (@, n);
I'(b)

/1 P (1 — z) b_1E7 (z2")dz = 212 z |,
0 o T'(y)
(B, ), (a +b,n);

which is the similar result as deduced by Saxzena [11].
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Theorem 2.22 (Laplace Transform). If p,k € R™, a, 8,7,0,u,v,p,0 € C,Re(a) > 0,Re(B) > 0, Re(y) > 0,Re(s) >
0, Re(u) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, Re(r) > 0, ’%‘ and g, > 0,q < Re(a) +r, then
Ir(p)r(;)
% \k/) \%

1
) b ez = 5k RS
(0)r(2)

H ) (l ) 1.1):
(%0)s (-a)s (am, (1,1);
x s Z(prrormE) | (22)
(5 5) (Go): ()
k ) k ) k ) ) k’ )
Proof.  In the L. H. S. of equation (22), and making use of the series form of , E;"5"}% _ 5 (2) , given by the equation (10),

we have

1

a=1,=sz pnk p(Vank (x2")" d
2 Z rk G g

1
a—1 —sz
z e E}“«Pv')’aq :L,ZW dZ —
/| b g0, (727) 5+ B) p(V)on p(B)rm

S~

P(N’)ink P(V)q (IE) ! a+nn71675z P
Lr(an + B) p(V)onk p(0 >/ ‘ d
(7)gn

(v)

tﬂqg

n=0

(
( )" T(a+nn)

p(Wpnk  p(V)an (z
0 pLr(an +8) p(V)on p(é)rn ko setnn

M

n

- i kplteme T)n(%) (7) " I(a+nn)T(n+1) (g)”

_ "‘°p(mﬁ>r<a:+i><z>m<z>m
()
(G o
+pn Z+Qn n+ D)I(a+ nn) P
)F(:—l—an)l“(Z-Hnn) ( 5" )

r(%) (%.0). (L.q), (am), (1,0);
r(or()

r(%

)
ﬁor( x

=s %p k X 413 z (pp+q707r7%>
sn

This completes the proof of the above theorem. O

Special Cases

Remark 2.23. Taking p = k, equation (22) reduces to the following result, we have
)r(
T

1 o1 (£ G e
/0 a ¢ B e (® z”)dz—s—“klkr) X a3 Sﬁn(kﬂﬂ—o—r—%) ,

(%5 (o) (o)

/~

E RSN

N—

/

(= >
S—

which is the similar result as obtained by Bairwa and Sharma [10].

Remark 2.24. Taking p =k =1, equation (22), reduces to the following result, we get

) (15 ), (7, @) (aym), (1,1);
/ 22t _SZE“ o (22")dz = —F——t——a3 x ,
0

,V,0,0,T
(B, ), (v,0),(6,7);

which is the similar result as deduced by Khan and Ahmed [7].
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Remark 2.25. Takingp=k=1, p=v,p=o0,7r =1, and § = 1, equation (22), take the following form, we get

(v, ), (a;m);

1 —a
a—1 —sz ry,q n S X
27 e” PEN N (x2)dz = —— =1,
‘/0 a,B( ) F(’Y) le 57
(B, a);

which is the similar result as deduced by Shukla and Prajapati [3].

Remark 2.26. On settingp=k=1, pu=v,p=0, q=1, r=1 and § = 1, equation (22), takes the following form, we have

(v, 1); (@, m);

s7® x

1
a—1 —sz
B Ny = 5 o,
/0 2 e aﬁ(xz )dz ) 211 o
(B,a);

which is the similar result as given by Sazena [11].

Theorem 2.27 (Whittaker Transform). If p,k € R, a, 8,7,8, u,v, p,0,n € C, Re(a) > 0, Re(B) > 0, Re(y) > 0, Re(6)

0, Re(u) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, Re(r) > 0, Re(A + ) > —1/2 and q,r > 0,9 < Re(a) +, then

/oo t§_167%W (pt)p BP9 (wtM)dz = ¢~k *%i
g A ka0, B,0,0,6,r = p F(%)
30

(1.0). () o

(g7%), (%70), (%,r),(l—)\-f-&n);

In the L. H. S. of equation (23), and substituting ¢t = v and making use of the series form of ,F

a

: (7@“? ) @

Ig(ggyzdér( )7

Proof.

given by the equation (10), we have

vye-1 -2 = Wonk  p(Y)an,k 1 wv\ "1
/0 (5)§ ¢ W Z om+5) (Z»m <>m,k(?> Py
) & ol o)

R B e D e (e

Using the formula given in [2]:

oo 1 1
b PG +p+)l(5—p+v)
/0 e 2" Wy L (t)dt = T rt7)

()
— ¢ Ckp k k k

(e i)
(0 ) m)ros0n) —mis) re
ol

F(% + g)l—‘(% +an)F(% —|—7"n)(1 — A+ &+ nn)(n!)

2r()r(;)

S

<3

n=0
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(£.0), (Z.0). GG+ + &0, (G — v+ &m), (1,1)

o

wpp+q—a—r— 7
(——)

X 594
(39 o) (b aven

This completes the proof of the above theorem.

Special Cases

Remark 2.28. Taking p = k, equation (23) reduces to the following result, we have

e )
/0 e 2 Wiy (B)ELD S o (WtT)dz = ¢ * kw

(%,p), (%,q),(% +w+£,n)7(% = +&m), (1,1);

o

(wkarqq;:*T* k ) ’

(28). (2o () asm

which is the similar result as obtained by Bairwa and Sharma [10].

Remark 2.29. Taking p = k = 1, equation (23), reduces to the following result, we get

- ¢
/ t5*1e_5twk,w(¢t)mm (wtn)dtzdyém
0

a,B,v,0,8,r F(,u,)l_‘('y)

(M,p), (%Q),(% +9+&m), (% = +&m), (1,1);
)|

(ﬁ?a)a (Va0)7 (67T>’ (1 - >\+§an)v
which is the similar result as obtained by Khan and Ahmed [7].

Remark 2.30. Takingp=k=1, p=v,p =0, and r =1, equation (23), takes the following form, we get

1 1
ot ser(s (v:0), (5 + ¥+ Em. (G =¥ +Em), (1,1);

/ (71T 2 W (B EDS 5(wt)dt = ——L X iy
’ r(»)

(&) |
(8.2). (6:5). (1= A+ m);

which is the similar result as deduced by Shukla and Prajapati [3].

Remark 2.31. On settingp=k=1, p=v,p=0, g=1, r=1 and § = 1, equation (23), takes the following form, we get

o (12). g + 0+ € G ~ v+ &
/ooo tgilei?WA”(W)Egvﬁ(wﬂ)dt = —~ X3t (7) )
(5,a),(1 —A+&,1);

which is the similar result as deduced by Sazena [11].
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Theorem 2.32 (Hankel Transform). If p,k € R™, o, 3,7,0,u,v,p,0 € C,Re(a) > 0,Re(B) > 0,Re(y) > 0,Re(d) >

0, Re(u) > 0, Re(v) > 0, Re(p) > 0, Re(o) > 0, and ¢, > 0,9 < Re(a) + r, then

o /32’7 ip(U\r(2
/0 2" u@2)p By 5., (027)dz = kp anr(( )) (gk))

(£0). () 42,50,

Proof. Taking L.H.S. of (24) and using (10), we have

o0 bn oo
Pt B (b2*)dz = Jonk__ p(Van. ,/ 21T g (az)dz
A ( ) k,a,B,v,0,6, r Z Fk an + ,6) (V)an,k p((s)Tn,k 0 M( )

Using the formula given in [2]:

we get,

T u(az)p B0 s (02)dz = kp kb —— KL ARZ
/0 o anr(ﬁ)r

()
e (L b))
n=0 F(%—i—%)l(%—i—an)l“(%—l—rn) (1+%)(n!)
Pamr(P)r(y)
r

GGG rsnop,

This completes the proof of the above theorem.

Special Case

Remark 2.33. Taking p = k, equation (24) reduces to the following result, we have
oo _ “ 1-=
| ) B s bz = kR Franel
k

X 44 kp+q*o'frf%b(g)w
a
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3. Conclusion

In this paper, we have defined a new generalized Mittag-Leffler type function and also presented its basic properties including
recurrence relation, usual differentiation and integration, Euler(Beta) transform, Laplace transform, Whittaker transform

and Hankel transform. The obtained result provided extended forms of the known results earlier proved by many researchers.

Acknowledgement

One of the authors, Priyanka, is very thankful to the University Grant Commission (UGC), New Delhi for financial support

to carry out above research work.

References

[1] M. A. Almalahi, F. Ghanim, T. Botmart, O. Bazighifan and S. Askar, Qualitative Analysis of Langevin Integro-Fractional
Differential Equation under Mittag—Leffler Functions Power Law, Fractal Fract, 5(2021).
[2] A. M. Mathai and R. K. Saxena, Generalized hypergeometric functions with applications in statistics and physical
sciences, Springer, (1973).
[3] A. K. Shukla and J. C. Prajapati, On the generalization of Mittag-Leffler function, J. Math. Anal. Appli., 336(2007),
797-811.
[4] A. Wiman, Uber den fundamental Satz in der Theories der Funktionen Eq(z), Acta Math., 29(1905), 191-201.
[5] K. S. Gehlot, Two parameter gamma function and it’s properties, arXiv:1701.01052[math.CA], (2017).
[6] H. M. Srivastava and P. W. Karlsson, Multiple Gaussian hypergeometric series, Halsted Press (Ellis Horwood limited,
Chichester), Jhon Willey and Sons, New York, Chichester, Brisbane and Toronto, (1985).
[7] M. A. Khan and S. Ahmed, On some properties of generalized Mittag-Leffler Function, Springer Plus, 2(2013).
[8] Mittag-Leffler and G. Surla, Nouvelle function Es(z), C. R. Acad. Sci. Paris, 137(1903), 554-558.
[9] P. Singh, S. Jain and C. Cattani, Some Unified Integrals for Generalized Mittag—Leffler Functions, Axioms, 10(2021).
[10] R. K. Bairwa and S. C. Sharma, Certain Properties and Integral Transforms of the k-Generalized Mittag-Leffler Function
Bl 4 5.4(2) , Journal of International Academy of Physical Sciences, 19(4)(2015), 277-294.
[11] R. K. Saxena, Certain properties of generalized Mittag-Leffler function, Conference of the Society of Speciall functions
and their applications, 3rd annual Conference, Chennai, India, (2002), 78-81.
[12] T. R. Prabhakar, A singular integral equation with a generalized Mittag-Leffler function in the kernel, Yokohama Math.

J., 19(1971), 7-15.



	Introduction and Preliminaries
	Basic Properties
	Conclusion
	Acknowledgement
	References

