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Abstract

We aim to present a new generalization of Mittag-Lefler function. Then we investigate certain
properties and formulas associated with newly introduced (p, k)-Mittag-Leffler function. Various
results including representation in terms of generalized hypergeometric function, integral transforms
like Laplace transform, Beta transform, Whittaker transform have been established and proved.
Finally some interesting special cases are discussed.
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1. Introduction and Preliminaries

In this section, we present results and definitions known and important for the development of
the following sections.

The Gauss hypergeometric function is defined as (see [I])

Definition 1. Let |z| <1, 2,01,02 € C, 03 € C\ Z;, then

2 (61)n(82)n 2™
2 F1(01, 025035 2) = Z 7( 1()53() 2) %,

n=0

where (d1),, is familiar Pochhammar symbol (see [2]).

The series o F (01, d2; 03; 2) is convergent in the following cases:

1. for |z] < 1; the series converges absolutely.
2. for |z| = 1; the series converges absolutely for R(d3 — 61 — d2) > 0.

3. for [z| =1 (2 # 1); the series converges conditionally for
—-1< §R((53 — 51 — (52) <0.
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The integral form of the Gauss hypergeometric function is given as (see I, 3]):

1
Fi(01063555) = e =g J, 700 (12
(|z| < 1;R(63) > R(52) > 0).

A more generalized form of the hypergeometric function is ,Fy, defined as (see [1} 3]):

Definition 2. Let 61, - ,6, € Ciwi, -+ ,ws € C\ Z, then

O, 561“; = (51)71-"(57”)71 2"
rFs == Y, < - i
[ Wiy ", Wss Z} 7;] (W1)n-.(ws)n N! (1.3)

The series ,F,(.) is convergent in the following cases (see [1]):

1. Converges absolutely V z € C, if r < s.

2. (a) Converges absolutely for |z| <1 and r = s+ 1.
(b) Diverges for |z| > 1 and r = s + 1.

3. Diverges for z #£ 0, if r > s + 1.

4. Absolutely convergent for |z| = 1, when r = s+ 1 and

R iwj—i&' > 0.
j=1 i=1

5. Conditionally convergent for |z| =1 (2 # 1), if r = s + 1 and when

—1<®R iwj—i(si <0.
j=1 i=1

where (9),, is the Pochhammer symbol defined by (see [2])

1 (n=0;6€C\{0})

(O = S0+ +2)...(0+n—1) (neN;seC) (1.4)
_I(0+n) _ 3
= ~10) (neN; 6 e€C\Zy)

and I'(¢) is the familiar Gamma function.

The Pochhammer k-symbol due to Diaz and Pariguan [4] is defined as

Definition 3. Let § € C,k € R and n € N, then the Pochhemmer k-symbol is defined as: (Diaz
and Pariguan [{l])

(&) k= 0(5 + K)(6 +2k) -+ (5 + (n — 1)k). (1.5)

and k-Gamma function is defined as
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Definition 4. For § € C; R(6) > 0; k € RT, the k-gamma function is defined by [{|/:

00 k
T}.(8) = / = le~ " dt. (1.6)
0

Proposition 1. The k-gamma function and Pochhammer k-symbol are related as (see [{]):
ForneN; keR*

Fk((5+nk)
() = { 0 0) 0 eCAop (17
5(5+k)---(6+ (n— k), (6 € C).
For § € C, R(§) > 0; ke RT
Th(8) = ki~'T (Z) . (1.8)

Recently, Gehlot [5] introduced a new modification of the k-Gamma function ,I'x(d) and is
defined as

Definition 5. For 6 € C\ kZ ;k,p € Rt \ 0 and R(§) > 0, the (p, k) Gamma function k() is

given as

o0 tk
JTi(8) = / e 7 1°7Ld. (1.9)
0
Also, he has defined the (p, k)-Pochhammer symbol ,(9), x which is given by (see [5])

Definition 6. For § € C;k,p € RT\0 and R(6) > 0,n € N, the (p, k)- Pochhammer Symbol ,(8)yk

1S given as
p(O)n = (if) : <5]f +p> : (if + 219) e (if +(n— 1)p>
_ plk(0 4+ nk)
B ka((S)
The following properties hold true for the (p,k)- Gamma function and (p,k)- Pochhammer
symbol given as [5]:

(1.10)

Proposition 2.

For x € C\ kZ ;k,p € RT and R(x) > 0,n,q € N, then the following formulas hold true:

p(D)r(z) = (%)E Ti(z) = p]fr (%) . (1.11)
p(@)ng e = (%)nq (@)ng,k = ™ (%)nq (1.12)
p(T)ng ke = pq""yﬁ]i[1 (W)n (1.13)

Volume 28, Issue 10, 2025 https://kyupeerref.link Page 23



Bulletin of the Kyushu Institute of Technology - Pure and Applied Mathematics || ISSN 1343-8670

2. Mittag-Leffler function and its generalizations

For our present study we start by recalling the previous work. Let C,RT,N and Z; be the sets
of complex numbers, positive real numbers, positive integers and non-positive integers, respectively,

and let Ng = NU {0}.

The Swedish mathematician G. Mittag-Leffler [6] introduced the function Ey(z), is defined in
series form as:

(o) n

Ex(2) :Zm, 2€C;A>0. (2.1)

The two parameter Mittag-LefHler function E) ,(2) [6] studied by Wiman [7], is defined as:

n

By, (2) = 2_;] m A€ C; R(N) > 0,R(v) > 0. (2.2)

In [8](see also [9]), Prabhakar introduced the function EY (%), is defined as:

o0

E;W(Z) — Z ((’Y)”z
n=0

C(An+v) n!’ (2.3)
A,y € C; R(A) >0,R(v) >0,R(y) >0
In [10], Shukla and Prajapati studied the function Ey7(2), is defined as (see also [L1]):

o

v,n _ ('Y)nn i
Exv(z) = nz:;] r'(An+v)n!’ (2.4)
Av,y €C,R(A) >0, R(v) >0, R(y) >0 and n € (0,1) UN,
I'(y+nn
where (7)pn = (fyI‘(fy;?)

Salim [I2] introduced a new generalization of Mittag-Leffler function E;S(z) and is defined as:
E'Y,(S(Z) — i (’Y)n z"
MW = DA+ v) (6)n (2.5)
A\ vy, 0 € C, RN >0, R(v) >0, R(y) >0, R(6) >0

Further, Salim and Faraj [13] introduced the following more generalized Mittag-Leffler function
7,9, .
E}""(z) defined as:

AU, T

%571
Bz ZI‘)\n—i—V ) (0)rn (2.6)

A v,y € C,min{R(A), R(v), R(v),R(0)} >0, 7,0 R, n<R) +7

Further, the following more generalized Mittag-Leffler function E,Z’f\s’ZT(z) is introduced by
Gupta and Parihar [14] defined as:
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o0

n 2"
E} (2) = nZO Pk(&)ﬁ f V) (8) ke (2.7)
A\ v,7,6 € C, min{R(\), R(v), R(7),R()} >0, k,7,neRT, n< RO+
Here we introduce a new generalization of Mittag-Leffler function defined as:
n,k z"
B = e .
A\ v, 7y, 8 € C, min{R(\), R(v), R(Y),R(0)} >0, pk,17,meRT n< %5:\) + T

where ,(¥)yn,k is the (p, k)- Pochhammer symbol defined in equation (L.10]).

Also we require an interesting generalization of the generalized hypergeometric series ,F, (see
e.g., [15]) due to Fox [16] and Wright [17, [I8, 19] known as the Fox-Wright function ,¥,(z) (p,q €
No) with p numerator and ¢ denominator parameters defined for a1, ...,a, € Cand by, ...,b; € C\Zg
by (For details see [3], 20, 211, 22])

20, (a1,a1), ..., (ap, ap); ] _ i L(a1 + ain)..I'(ap + opn) 2" (2.9)

(b1, B1)s s (bg, B); ~ T(by + Bin)-.T(by + Bgn) 1’

where the coefficients aq, ..., ayp, B1, ..., B; € RT are such that

q p
1+Y 8= o >0. (2.10)
j=1 i=1

Fora; =3;=1(G=1,...p;j =1,...,q), equation (2.9) reduces immediately to the generalized
hypergeometric function ,F, (p,q € No) (see [22]):

ar,..,ap; | T(br)..IT'(bg)
pF‘J[ b, ..., by; Z}

n=0

(a1,1),..., (ap, 1);

—wpwq[ (b1,1), ., (bg 1); 7] (2.11)

3. Basic properties of the extended generalized Mittag-Leffler function

In this section we investigate several interesting properties of the extended generalized Mittag-
] ’755777
LefHler function £\ _(2).

Theorem 1. The series in equation (2.8)) is absolutely convergent for all values of z provided

n < % + 7. Moreover if n = % + 7, then pE,Z’f\S’ZT(z) converges for |z| < 1.

oo
141 77677] 3 3 77677] — n
Proof. Rewriting ,E;\') (z) in the form of power series ,E}/\) (2) = g bp2",
n=0

p('Y)mL,k .
pLE(An +1)p(8)rn

Applying

where b,, =

Volume 28, Issue 10, 2025 https://kyupeerref.link Page 25



Bulletin of the Kyushu Institute of Technology - Pure and Applied Mathematics || ISSN 1343-8670

Llz+a) . (a—b)(a+b-1) 1
TG+~ [H 5 +0( ]| (3.1)
we get
nt1| _ pMmmangk p(0) gk pLe(An+v) 2"
an p(’)/)nn,k p(é)Tn+T,k‘ka()\n+A+V) AL
. on(en-1) 1
= o 1 S o ()
AR P 3G Ra 1) 1
X ? 1+ 2An +O An ) 2
k (%)
r T(Z4+7-1 1
X (tn)” " |14 (kQTn ) O((Tn)2> 2|
o e[ n(Ere-) 1
=p" k——nk 1+ +0 -
AR T 2’!’]1’L (nn)
% T
A (2v
2 (F+z-1 1 5
x |1+ o +O< — (3.2)
k (%)
(2+7-1) 1
X |1+ = +O((Tn)2>] |z
Here CLZH —>Oasn—>oowhenn<¥+7-,

that implies the function Ek A\ VT(z) converges for all z provided n < % + 7. Moreover if

n= % + 7, then pE,Z’izT( ) converges for |z| < 1. [

Theorem 2. Let \,v,7v,6 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, for m € N, the following formula holds true:

n

d\"™ > k 1
<> » ];77;\5,’27(2) =T(m+ 1)p(7)77m,k p(7 + nmk)y, k(m + 1), i (3.3)
dz DA 2(8)rmk —~ pLe(An +Am + 1), (8 + 7mk) 1 0!
a\" 5 A W\ C=mmty p(Vmk oy tnmk.Strmk A
(@) stidtactonty = (5) St (). o0

Proof. From equation (3.3), using equation (1.10)), (1.11]) and (1.12), we have
d\" E%M Z V), kz
dz) ? k’)‘*”T L )\n +1)p(8)rn ke
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o0

B p(Vink i " 2)"
- Zo 2L+ 1) (8) rnk (dz) ®)

— U”k F(n+ 1) n—m
Z% T )\n—i—y) (5)m7k11(n—m+1)(2)

_ Z )r](n+m)k F(n+m—|—1)

2 Tt m) £ e T

=T(m + 1)P(V)nm7k e p('y + ﬁmk)nn,k(m +1), ﬁ
p(0)rm k o pL(An + Am + 1), (0 + 7mk)rp i 0!

From equation (3.4)), using equation ([1.10)), (1.11)) and (1.12)), we have
d m d m o0 n An+v
() 2B (W) = <> 3 p (W e (w)" 2 F
dz dz n=0 ka()‘n +tv+ k)P((S)Tn,k:
=Y e () o
n= Pk )\n +v+ k) (5)Tn,k dz

o0

_ p (V) e (w)" F(Anf;jy +1) Mty
= Z )\nJrkV+k \ B I‘(An‘i‘V n 1_ m) (Z)
n=m P r ( n—l—ku-f— ) p((s)‘rn,k E

x>

k

A(n+m)+v

_ i p_mp(’Y)n(n—s—m),k(w)n—’_m(z) k o
n=0 Prk()‘(n + m) +v+k-— km)p(d)fr(nﬁ-m),k

A n
<w>m O=Rmtv () pm.k > p(Y + 1Mk )i <WZk)
— — z k d
P p(O)rmpe 2= pLk(An + Am + v + k — km)p(8 + 7mk) 7 i
w\™ A—k)ym+v ('7)77m k y+nmk,5+Tmk,n 2
= <p> S w0/ ARG i T (weF). (3.6)
O

Theorem 3. Let \,v,7v,0 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, for m € N, the following formula holds true:

5, PV 6, pAz d 5,
pElz,/\,Z,T(Z) - k pEl’cy/\Z—&—k ’T(Z) +— k dz pEl’cy)\Z-l—k 7'( ) (37)
Eon ( EYROm Ly znk d Fkom 3.8
P avr z) = p kAT (2) = N~ kdP T RAwT (2)- (3.8)

5, S—k, ztk d 5,
pElZ,,\,Z,r(z) - pEg,A,V,Tn(Z) - Lk — 5%1’EQ,A,Z,T(Z)' (39)
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Proof. From equation (3.7)), using equation ([L.10)), (1.11)) and (1.12)), we have

F0m (2) = Z p(Vmmk 2"
PPN = pL(An 4+ 1)p(0) rnk
(Vi (M52) 2"
a % Antv\ (Antv
n=0 B T (S55) (455) p(0) rmok
= IE - p('V)lek 2"

k =0 ka()\n +v+ k)p(é)ka

_ &i i p(V)ink 2"
k dz "0 ka()\n +v+ k)p(é)m,k

pv 0, pAz d 3,
:?pElz,A,Z%,T(Z) 5 daP Wk (2)- (3.10)

And from equation ({3.8]), using equation (1.10[), (1.11)) and ({1.12)), we have

o
- E)pn 2"
E’V’évn z) — E’Y k75,77 2) = (7)7771’6’2 7 77”
PR ()~ B ) = 3 S ) G Z om0

n,k (7 - k) n,k]
- Z e <6>m,Z

_Z P(7 knnkz |:’I77’ll€:|
o p].“k()\n + I/) (5)7—n,k Y — k

_nkz o~ o (v = K 2
Y=k = pLe(An + v)p(6) i

k d ks,
= BN, (3.11)

Also from equation (3.9), using equation ((1.10)), (1.11) and (1.12)), we have

é, O0—k,
El’cy/\ZT( ) E]Z)\VTT](Z)

Z nnkz Z nnkz
Fk /\n + V Tn k Fk )\n —l— 1/ ((5 k)fnyk
_ p(V)nn,k z" [ 1 B 1 :|

n—0 ka(/\TL +v) (5)Tn,k p(5 - k)Tn,k

B Z nn B 2" nk
JTH( An+ N

_ 2k & »(V)ynkn 21
k—20 — ka()\n + V)p((S)ka
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zTtk d s,
=7 5dsz,Z’AZT(z) (3.12)

O

Theorem 4. Let \,v,7v,6 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, the following formula holds true:

L Lk 5 A
F(%)/o uk 1(1—U) EgA,ZT(ZUk>du_pk EkAu+aT(z) (3.13)
Proof. Denote left hand side of equation (3.13) by I, using equation (1.10]), (L.11)) and (1.12), we

have

1 > (’Y) k2" ! An v o
I= LAREAL / uw* TR —u)r T du
r (%) Z pL k(A +1)p(8)rnk Jo

%) (3.14)

O

Theorem 5. Let \,v,7v,0 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, the following formula holds true:

=I>

)ds :p%(:c —t)FJr*_l E]Zf\ZJraT (ﬁ(x —tﬁ) )
(3.15)

1 ’ e Y50,M
F(z)/t (e 5 (s = F BP0 (6(s— 1)

—1
Proof. Denote left hand side of equation (3.15)) by I and putting u = Lt’ using equation (|1.10)),
Tz —

(CT1) and (T12), we have

1= /01(:1: — )RR AR - ) R i O <€(x _ tﬁ)ndu

(%) S T (An+1)p(8) rm ik
(=) E (W (ﬂx_t)%)n Poamiv g e
() Z:% Ti(An +2)p(0) rn.k /0 ! (o du (3.16)
(o=t S (S 0) 1 e 4 gy
(%) = DOt )p(@)mme T(E+4+9)
=pf e —OF LB (S —Dt)
OJ
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Theorem 6. Let \,v,7v,6 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, the following formula holds true:

z
/0 t%_lpEg:i”Z’T (wt%> dt = pz%pE]Z”iZJrkJ <wz%) . (3.17)
Proof. Denote left hand side of equation (3.17) by I, using equation (1.10)), (1.11) and (1.12), we
have
o z
I= p Oy / PRHE gy
=0 pLe(An +v)p(0)rnk Jo

pLr(A 4 0)p(0) e (32 + %) (3.18)

0
_ Y 2
=pzhply Ny g w2k ).

O]

4. Generalized hypergeometric function representation of the extended generalized
Mittag-LefHler function

Theorem 7. Let \,v,7v,6 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, the following formula holds true:

A A
1 ). 1 b
EPON (2) = —— 1F\ Tk o 4.1
R 0 Kk s N 39 PN By -y
I I+11+2 l -1
where A (m; 1) is m-tuple —, i , + ey tm .
m’> m  m m

Proof. From equation (4.1), using equation (|1.10]), (L.11]), (1.12) and (1.13]), we have

oo
5, (V)gnk 2"
pElZ,/\,Z,T(Z) = Z T

T+ 1)y ()
n ol
+t4+1—1
- )™ ] (’“ ; ) (Dn .
. i=1 n Z
prk(y)T;) A%% vyji—1 c (i) ™
k ™ k
@) () et ()
j=1 n r=1 n
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5. Extended generalized Mittag-Leffler function in terms of generalized Fox-Wright
function

Theorem 8. Let \,v,7v,6 € C, min{R(\), R(v), R(y),R()} >0, pk,7,neRT, n< % + 7,
then, the following formula holds true:

kT (2) (F,m) . (L1);
E'y,é,n S k i} |: 2o 1) (L L)3 n—r1—=%2 5.1
PP ()= ey | ) g T &1)
Proof. From equation , using equation , and , we have
e n
FOm _ (V. 2
p k,/\,l/,T(Z) T;Oprk(kn"i_y)p((s)fn’k
_ k0 (3) i C(F+nn)T(A+n) (zp? 7 k)"
PTG &I L (Lrm) o
KL (2) [ () (1,1); -3
= — I k> ) ) ) an T—%
P () L) (k)
O

5.1. Special Cases
On setting p = 1, results presented in Theorem [T} Theorem [6] reduce to the following form.

Corollary 1. Let \,v,v,6 € C, min{R(\), R(v), R(7),R(0)} >0, k,7,n € R, n< % + T,
then, for m € N, the following formula holds true:

V" gpon (o) =D+ 1) Dok §~ O mmRpsm £ D2 (5.2
dz k,Av,T (0)rmpe 5= Ti(An + Am + v) (6 + T7mk) e g ! '
d\" v ) A A—k)m+v (’Y)Um,k +nmk,64+1Tmk A
<dz> = E]Z’AVZ—Fk’T(WZk) - ' (5)7'771 k Z’Aj]ﬁk(l_Tn%_'_zm’T (WZk) ' (53)
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Corollary 2. Let \,v,v,6 € C, min{R(\), R(v), R(7),R()} >0, k,7,n € R, n< % + T,
then, for m € N, the following formula holds true:

6, v ,0, )\Z d 5,
BN (2) = EE’Z’%Z%,T(Z) + ?@EIZ,A,ZM,T(Z)‘ (5.4)
’775777 ’Y—k‘ﬁ,’r] an d ’Y-k‘,&’r]
EkV’\WvT(Z) N Ek«\%T (Z) - v = k%EkJ,/\ﬂ/,T (Z) (55)
0, S—k, 2tk d 5
Eixoe(®) = Biue' (2) = 175 o Bekie (2): (5.6)

Corollary 3. Let \,v,7v,6 € C, min{R(\), R(v), R(y),R()} >0, k7r,neR", n< % + 7,
then, the following formula holds true:

I a
/ urk (1 — u)%_lEz"s’" (zu%) du=E}",  (2). (5.7)
0

r (%) AU T kA v+a,T

Corollary 4. Let \,v,v,6 € C, min{R(\), R(v), R(7),R()} >0, k,7,n € R, n< % + 7,
then, the following formula holds true:

1@/ (x—s)%*l(s—t)%*lE,j’izT(g(s—t)%)ds
L(%) Ji o (5.8)
_ Q4L 00 2
= @ -t E (s - 7).
Corollary 5. Let \,v,v,6 € C, min{R(\), R(v), R(7),R()} >0, k,7,n e R, n< % + T,
then, the following formula holds true:

z
/ B (wtr ) dt = 2RED - (wet ). (5.9)
O b 7y bl b b
On setting p = k = 1, results presented in Theorem [I}- Theorem [6] reduce to the following form.

Corollary 6. Let \,v,v,6 € C, min{R(\), R(v), R(7),R(6)} > 0, 7,n € R, n < R\ + T,
then, for m € N, the following formula holds true:

d\"™ 5 (V) nm EOO: (v +nm)yn(m + 1), 2"
el E% M =T 1 n n ol
<dz> ’\’”’T(Z) (m+1) (0)rm ot LA+ Am +v)(0 + 7m)ry n! (5.10)
d\" v J m —1)m 1/(7) m m,0+71m,
<dz> z E;\Y”V:Z(wz/\) = @M A mt (5)jm E}IZPTZH\W’Z’T (sz) : (5.11)

Corollary 7. Let \,v,v,06 € C, min{R(\), R(v), R(7),R()} >0, 7,m € R, n < R+,
then, for m € N, the following formula holds true:

’57 767 d 75,

Bi(z) = vELy T - (2) + Ae - EST) L (2). (5.12)
6 ~1,6, 2 d oy,

Bn (@) = BL"6) = o By ). (5.13)
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zT d
— 5%12’;;32(@. (5.14)

Corollary 8. Let \,v,v,6 € C, min{R(\), R(v), R(7),R()} >0, 7,m € R, n < R+,
then, the following formula holds true:

EY0A() = B3 (2) =

AU, T AU, T

1 ! -1 1 0 ]
— VR =) B0 du = E)% 5.15
F(Oé)/o U ( u> )\VT( > U= A\ v+a, T(Z) ( )

Corollary 9. Let \,v,7v,6 € C, min{R(\), R(v), R(7),R()} >0, 7,n € R", n <R+,
then, the following formula holds true:

r<1a> / a9 M s 0B (el — ) ds = (a - 00 (e - 1),

(5.16)
Corollary 10. Let \,v,7v,0 € C, min{R(\), R(v), R(7),R()} >0, 7,n € RT, n <R\ +71
then, the following formula holds true:

/0 ' 1E;’SZ (wt)‘) dt = 2"E’ 311 i (wz)‘> : (5.17)

6. Integral transforms of the extended generalized Mittag-Lefller function

In this section, we present certain image formulas of the extended generalized Mittag-Leffler
function E]Z’A’ZT( ) by using integral transforms.

Theorem 9. (Laplace transform) Let \,v,v,d € C, min{R(\), R(v), R(7),R(0)} >0, p, k,7,n €
RT, n< %()‘) + 7, then, for R(s) > 0, the following formula holds true:

k
L{ 1 E,Z;S\ZT ({EZ%) ;s} = (ﬁnHFf

),
sp) (T’ %) ; TSR

A(,% Lo 77’7]

Proof.

o0
1 %4 U "
I {ZE—l E'Y,&?? (J,‘Z%) ;s} = / 57 yE ! nnk (332%) dz
P v 0 nz: Iy >\n+1/) (6)rn.k
o k: " >\ 4
_ d
Z Fk()\n + V)p / ’

il +i—1
k: ooU( > =7 k77 1
Zz—l p n -
%n:[) ﬁ( ]_1> 7-7'5k n!

J=1
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k A(pd). L Py
= v 1y A(?? kg r——| - (6.2)
(sp)® Tig) TTSk
0
Theorem 10. (Beta transform) Let \,v,v,6 € C, min{R()\), R(v), R(v),R()} >0, p,k,7,n¢€
R, n< A 4 7 then for R(a) > 0,R(b) > 0, the following formula holds true
’5 A 14 79 )0,
B, (o50) 5 b b = DB ) 63)
Proof.
6, A\ VoY ! v_q 4 _ )0, A
plomtn, (1) 20} = [0t (o) as
= p( Vg T /1 Antv g 9_q
= z K 1—2)x "dz
ZO pLr(A 4 1)p(0)7n i ( )
n+v 9
—Z Vmpr" T ()T (5)
— pl“k )\TL + V) (5)Tn,k IR (An+y+19)
_ k F nnkx
k(v Z oLk An—l—u—i—ﬂ) (0)rnk
= kLR ()p Bl o2 (6.4)
O
(9)} >0, pk,7ne

Theorem 11. (Whittaker Transform) Let \,v,7v, € C, min{R(\), R(v), R(v)
RT, n< RN 4 7 then for R(a) > 0,R(b) > 0, the following formula holds true
) [apt TR (6.5)

¢v '

(6.6)

") s

E,zﬁizf(
(%,n) . (% b+l19) (A-b+1,9),01
P1) (1) (5 —at i)

/ lflesz/2W
0

k¢!
)p T (D) pf

Proof. Denote left hand side of equation by I, we have
oo
/ l+ﬂn_1€_cz/2Wa7b(CZ)

() k¢!
L

(V)nn,k "

I= L
T;) LA +v)p(8)
AN T
k) 1
(6.7)

on setting (z = y and using equation (1.10)), (1.11)) and (1.12)), we get
<:I/‘pn7-

r($ kg—lz I'(Z+nn)0(1+n)
— F(%+%n)F(%+7n) ¢V

X/ yl+19nflefy/2W ()dy,
0
Page 34
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after simplification, we get

I I (2) k¢ if(%+nn)l“(%+b+l+19n)
F@re iz TE+)T(R+m)
T(3-b+1+09n)T(1+n) (xp”_T_;c\)nl (65
F(%—a+l+19n) ¢? n!’
using equation , we get the required result
_ el

B K R S G|
O

6.1. Special Cases

Here we present some special cases by choosing suitable values of the parameters involved.

On setting p = 1 results presented in Theorem [9] Theorem and Theorem [L1| reduce to the
following form.

Corollary 11. Let \,v,7,6 € C, min{R(\), R(v), R(7),R()} >0, k,7,neRT, n< % + 7,
then, for R(s) > 0, the following formula holds true:

v_ A k A(n; L), 1; ant
L {zk IE]ZiZT (:Ezk) ;s} = (S)%W‘FIFT [ (n "fg ‘ LA : (6.10)
k

Corollary 12. Let \,v,7,6 € C, min{R(\), R(v), R(7),R()} >0, k,7m,neRT, n< % + 7,
then, for R(a) > 0,R(b) > 0, the following formula holds true:

A\ v 9
p{Ein, (o) 0 1 0B, o) 6.11)

Corollary 13. Let \,v,7,6 € C, min{R(\), R(v), R(7),R()} >0, k,7r,neRT, n< % + 7,
then, for R(a) > 0,R(b) > 0, the following formula holds true:

e.9]
/ zl_le_CZ/QWayb(Cz)E,Z’i’ZT (l‘Zﬁ> dz
0 b 17

TR T (), B Hb+L0), (B —b+10), (L1 [
S ] R T e e Sl €O I

On setting p = k = 1, results presented in Theorem [0 Theorem [10] and Theorem [11] reduce to
the following form.

(6.12)

—~
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Corollary 14. Let \,v,7v,0 € C, min{R(\), R(v), R(7),R(6)} >0, 7,n e RT, n < R\ + T,
then, for R(s) > 0, the following formula holds true:

v—1 ,0, AN . _ 1 ( )717 177}77
L{ EYS (a:z ),s}—synﬂf@[ Ad | (6.13)

Corollary 15. Let \,v,7v,0 € C, min{R(\), R(v), R(7),R()} >0, 7,n € RT, n <R+,
then, for R(v) > 0,R(V) > 0, the following formula holds true:
0, 0,

B{EN (22))s0,0} = T BT, (@), (6.14)

Corollary 16. Let \,v,7v,0 € C, min{R(\), R(v), R(7), R} >0, 7,n € RT, n <R\ +7,
then, for R(1) > 0,R(¢) > 0, the following formula holds true:

/ zl_le_gz/QWa,b((z)E:\y’y’Z( zﬁ> dz
0

I'(8)¢ (%77),(+b+l19),(l—b+l,z9),(1,1); x
Svond v A (O]

(6.15)
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7. Conclusion

In this work we give a new generalization of Mittag-Leffler function and studied elementary
properties for the same. From the close relationship of the (p, k)-Mittag-Leffler function with many
special functions, we can easily derive various known and new results.
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