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1. Introduction

The two parameter Pochhammer symbol is recently introduce by [8,9], equation 13, in the form of the
following definitions:

1.1. Definition

Let xeC;k,peR"—{0} and Re(x)>0,ne N, the p - k Pochhammer symbol (two parameter ),
o (X), Is given by

= (XPyXP, 5y XP P n—
p i = CAIE -+ PIE - +2P)-e (=4 (N=1) ). 1)

and the two parameter Gamma function is given by [6].
1.2. Definition

For xeC/kZ ;k,pe R"—{0} and Re(x) >0,ne N, the p - k Gamma function (two parameter),
o[ (X) isgiven as,

1 nlp™(np)*
LX) ==lim —————. 2
Pk K n—se p(x)n+l,k

or
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X
1. nip"™(np)*
LX) ==lm ————". 3)
Pk K n— p(X)n,k
The integral representation of p - k Gamma Function is given by,

¢k

)= [ e Pt @

Also it is easy to prove following results,

(0= () T,00 = 5T, (5)
n n X
(00 = (2" 0= () ) ©)
I, (x+nk)
o (¥ = = ()
prk (X)
X
T x4k =22 5 (0. ®)
L0, () = £ — ©)
prkAR pRk AT T :
XK gin (%)
k
00N k-x) =5 (10)
sin(=>)
k
n p(X)n—l,k = p(X)n,k - p(X_k)n,k' (11)
p(X)n+j,k = p(X)j,k x p(X+ jk)n,k' (12)
2. t-Generalized p-k Wright Function
t-Generalized p-k Wright function is denoted by “P¥¥ and defined as
t Pk oo g pre(ai+ai(n+t)) z™
TSUS (Z) = &an=0 l_[§=] pl"k(bj+ﬁjn) (n+t)! (13)
where p,keR"—{0} t € Ng;,z€C, a;, B, eR(a;, 5;#0;i=12,...,r;j=12,..,5)
and (a +an), (b; +B;n) e C\kZ",
We use following notations for describing convergence condition,
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ﬁ.

f[lﬁlf;
i K

o
Tk

=3NSy =%

u= 2(%)—2(%)+r—j

Theorem 1. For p,keR"—{0};t € NgzeC,;, B, €R(e;, B; #0,i =1.2,...,1; j=12,...,5)
and (a +a;n), (b, +p;n) eC\kZ",

(@) If A>-1 then series (13) is absolutely convergent for all z<C and t-Generalized p-k

Wright function  “P¥X(z) is an entire function of z.

(b) If A =-1 then series (13) is absolutely convergent for all |z|< &
1
andof |z|=6, Re(u) >§'

Proof: Above theorem can prove easily by using results of Diaz and Pariguan [1], Kilbas [10],
K.S. Gehlot [5,6].
3. Special cases

For some particular values of the parameters, we can obtain certain Wright function and Mittag-Leffler
function defined earlier.

(i)For t = 0 equation (13), reduces in generalized p-k Wright function [4 ] as

[li=; plk(ai+am) z"

Pwk 0
b = D= .
rts (Z) Zn—O H§=1 prk(bj+ﬁjn) n

(if) For t = 0 , p =k equation (13), reduces in generalized k-Wright Function [5] as

kwk R 19 H{:] W k(ai+am) z Kk
TIIUS (Z) - n=01—[§=[ krk(bj‘l'ﬁjn) nl = rllus (Z)

(iii) For p = k = [ equation (13), reduces in t-Generalized Wright Function as,

t,lysl Yo [Mi-; Ti(a+a(n+t)) z" ot
rlps (Z) - Zn:Ol—[}s;:] ,I‘I(bj+ﬁjn) (n+t)! - rl‘Us (Z)

(iv) For p =k equation (13), reduces in t-generalized k-Wright Function as,

tkurk o iz 1Tk(ai+ai(n+t)) z*
2 Z) = —
r¥s (2) n—o[[§=, kCk(bj+Bjm) (n+t)!

(V)For t =0 p=k and k =1 equation (13), reduces in generalized Wright Function 10] as
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B Hr(a +an)
RAGEDIEE o =, (2).
n=°]‘[r(|o +4,n)

(vi) For t=0, r=1, s=2; a =y, oo =0k where qe(0O,1)UN; b =4, B =a; b=y,
£, =0, in equation (13) it reduces in p-k Mittag-Leffler function[7,8] as

TR Y M A ) B
1‘//2(2)_§ ka(ﬂ+an)ka(7) n! o kaﬁ’(z)

(vii) For t=j , r=1, s=2; a, =y, =0k where qe(0,1)UN; b =48, f=a; b, =y,
/3, =0 inequation (13) it reduces in j-generalized p-k Mittag-Leffler function as,

n

jp pl (v+qk(n+)) z
I = Zino plic (B+an) ply () (n+))!
Using equation (7) it can be written as

v rWMmpgk 2" _ jgra
() =Y, e (Bran) (el P Eiap(@)

Now it follows all particular cases of j-generalized p-k Mittag-Leffler function given by K.S Gehlot
and Anjana Bhandhari .

(viii) For t =0, r=1,s=2;and p=k, a, =y, oy =0k where qe(0,1)UN; b =4, g =«a;
b,=y, B,=0, in equation (13) it reduces in generalized k- Mittag-Leffler functlon[3] as

n

d I (y+qgkn) z
k. k — k™ k —
w,(2) = —
te ;krk(ﬂ+an)krk(7/) n!
(ix)Fort=0, r=1, s=2 and p=k, ay=y, oo=k; b=4, g =a; b=y, £,=0,inequation
(13) it reduces in k-Mittag-Leffler function[2] as

PR = T (7 +kn) z"
WO e o)

(X) For t =0, r=1, s=2;and p=k=1, a,=y, =1, b=4, fi=a; b=y, p,=
equation (13) it reduces in Mittag-Leffler function[12] as

kaﬂ(z)

n

= Elas(2)

n

11 S L(y+n) z
Z)=
V=2 B )
(xi) For t=0 r=1, s=2 and p=k=1, a,=1, ¢ =1; b=p8, B =a; b,=1, ,=0,1In
equation (13) it reduces in Mittag-Leffler Function[13] as

=E.4(2).
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n

i L(A+n) 2

ZT(B+am(1) =Es(@):

1
1‘/’2

(xif) For t=0 , r=1, s=2 and p=k=1, a =1, o =1; b =1, B =a; b,=1, B, =
equation (13) it reduces in Mittag-Leffler function [11] as

- L@+n) 2" _
W, (2) = §—r1(1+an)rl(1) —=E, (),

4. Properties of Generalized p-k Wright Function

We evaluate the functional relation between t-Generalized p-k Wright function,Generalized p-k
Wright function and Generalized Wright function and we obtain the recurrence relations of
t-Generalized p-k Wright function.

Theorem 2. The functional relation between t-Generalized p-k Wright function and Generalized p-k
Wright function, is given by,

(a;, ait)l,r;
trwk
rPs

VA =
(ij Bj)],s;
(a a; t) bj |[ l )1 r —I
ZLT \'+30) 2= ; Bj
pra — Zp2?=1(%)—2§=,(7’) (14)
b; Bj
( : J)]Sr
Or the counter part,
(air alt) 1,7"; pZ}S:[(bj)_Z{:[(ai"’“it) . (kaii k“it)l,r; . .
s z|= P Pk Zp2j=/ﬁj‘2i=1 a
i Bidus: (kby, k)15
(15) (15)
Proof: Consider the right hand side of (14), and using equation (13), we have,
a;, a;t ;
A= t,plluk ( v )I,T 2| = ZOO H?:l pl‘k(ai+ai(n+t)) zn
- s (b ’B)] . n=0 H}S:] pl"k(bj+ﬁjn) (n+t)!
]/ 1S
aj+a;(n+t)
TP k i +al(n+t) n
Using equation (5), we have, 4 = },7_, i T c )2

J
s Pk bj+Bjm |
5. —— r=2o @+o!

Y =X5_,B;
M ,r(‘”“—("”)) @ F
=

K
A p — o0 0
kTS "= _, I( % BJ ) (n+t)!

Zl jajtait— Z] I ]
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a; alt) .
a; a;t b; Kk’ kLT
LE5-(7)

A= Ly,

kTS

a; Bj
DUICORNINCD

zp
(?j' ?J)I,s;
Similarly we can Prove counterpart, (15).

Theorem 3. Let p,keR"—{0}; t e Ngz€C, «;,B; €eR(e;, B; #0;i=1.2,..,1r;j=12,.,5)

and (a +an), (b, +B;n) eC\kZ", then,

(ap, a;it) ;r; (@i, ait) s
tel‘Us{(H Z | = %p t'¢W§+1 z |+
(bj, Bj)1s: (b, B); (bj, B)i1s (b + k,B);
(a;, ait)l,r;

Bzp  d tpyk
k dz rts+1

(bj' .Bj)J,Sl (b + k! ﬁ)'

(16)

Proof: Consider the right hand side of (16) and using the definition of t-Generalized p-k Wright

function (13), we have,

_ Pb ow Hf: rk(ai+ai(1’l+t)) zn
B=2yi = I

o1 pTe(bj+Bjn) pli(b+k+pn) (n+t)!

+Bﬂ izw -, plr(ai+ai(n+t)) z
n=0 [ ple(bj+Bin) ple(b+k+pn) (n+t)!

Using equation (8), we get,

B = ZOO p l_[;ﬂ=1 prk(ai+ait) (b+pn) z™

"=OE]'[§=, pTk(Dj+Bjn) pli(b+k+pn) (n+t)!

Mi=; prk(ai+a;(n+t)) z"

B=Y>"_
ZH_O H}S:] pl"k(bj+ﬁjn) pl"k(b+[s’n) (n+t)!
(a;, ait)l,r;
this immediately leads to, “Pwk, z
(b, Bj) 1,5 (b, B);

Theorem 4. Let pkeR™—{0}; t E NgzeC,;,f, eR(e, B; #0,i=1,2,...,1; j=1,2,...,5)
and (a +an), (b, +B;n) eC\kZ", then,

(ai' ait) 1,ry (a + k' (Zkt); (ai' ait) 1,ry (a' C(tk);
tLowk tLowk
ri1 s+l z | = i ¥sss z

(b), Bj) 1,5 (a + k, 0); (b)) Bj) 1,5 (@, 0);
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(a;, a;t);, (a + ak, akt);
= az y(a+K) o e ¥ z (17)
(bj' ﬁj)],sr (a + ak, 0);

Proof: Consider the right hand side of (17) and using the definition of t-Generalized p-k Wright
function (13),

we have,
(a;, a;t);r, (a + k, akt);
¢,
r+€l‘u_f+1 VA
(ij ﬁj)],s; (a + k; 0);
(ail ait)l,r: (a: atk);
t,
_r+l;,{,;c+] Z
(bj, Bj) 1,5, (a, 0);
— oo = prr(ai+ai(n+t)) prilatk+ak(n+t)) z"
= Zn=0 s

521 pTk(bj+Bim) pri(a+tk) (n+t)!

Using equation (11) and (12), we get,

=y» -, prk(ai+ai(n+t)) z"

n=0 H§=1 prk(bj+ﬁjn) (n+0)! ( p(a + k)a(n+t),k - p(a)a(n+t),k)

— voo iz pl(aitai(n+t)) z"
"=0H§=, pTk(bj+Bm) (n+t)!

((Tl + t)a p(a + k)a(n+t)—1,k)

Mi=; prx(ai+ai(n+1+0)) z™*!
§=, prk(bj+,8j(n+1)) (n+1+t)!

= Yn=0 (n+1+a p(a+k)gmer+o-1x)
Mi=; plk(ai+ai(n+t)+a;) z" a(n+i+t)

= Zn= =) plk(bj+Bin+B)) (n+1+6)!

(pla+k)g-ip platk+(a=DE)mroar)

[li=; plr(ai+a;(n+t)+a;) z™ (n+1+t)
‘]9-=1 pl"k(bj+[s’jn+ﬁj) (n+1+¢t)!

=azp(a+k)g_1x Xn=o p(@ + K g(nse) i)

Using equation (13), we have,

(a;, a;t); ., (a + ak, akt);
=az p(a+Kk)g_sk rtf;lyskﬂ z
(bj + Bj, Bj)1s (a+ ak,0);

5. Integral Representation of Generalized p-k Wright Function

Theorem 5. Let p,keR"—{0}; t € Ngz€C,;, B; eR(e, B; #0;i =1,2,...,1r; j=12,...,5)
and (g +a;n), (b; +B;n) e C\kZ", then,

(a;, ka;t); ,;
t,
A z
(bj, kBj) s
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(@;p)%iuz
=g plk (@) I w10 _ yom-ti-1 o B P
- =1 pTx (0D H m= 13(#119 —#l)f u (-0) 7o du (18)
‘+taL+l 1 ﬁ+m_1
Here y; = ——— and 9,
a; B]

Proof: Using the definition of t-Generalized p-k Wright function

a;, ka;t);,; o0
toy (@ kail) . M) pli(a;i + kai(n+ 1)) z"
r-s

(bj, kBj) 1,5 LT, phi(by + kBn) (n+¢)!

Hir=1 prk(ai) p(ai)tai_k p(ai+taik)nai,k z"
M=/ pT(bj) pBnp k. (+D!

= Z:‘i:()

p(@Dta; ke plie (@) z™

n=0D ol (b)) (n+0)! (19)
Hr= (ai+aitk)na.
Where, D = ——~ ik
Hj:] p(bj)nﬁj,k
l‘[irzlpn(al Bj (Ltak) nay

Using equation (6) we have, D = 5
H;=1(7)n[§j

Also using the relation given by equation equation (7) we have,

D= {_ n(a;— ﬁ] ( )annal (k+tal+l I)n
n m-—1
M., 85" 112 ( pml
%+t6¥i+l—1 b—+m 1
Let ——— =mu and * =9, then,
t j

D _ i, " PP @pin % Bj TI(w+n) [y T (Om—u) (20)

B T NCh m=I"TG4)  [Optn [Om—p)

Put equation (20) in equation (19) and also using beta function we get,

HT_ mai=kj Iy (ap) a; e a Bj ro Oy — L —
D = o i=/ 14 _I. J U,ul+n 1 ] —U)Ym uy ]dU
Zn—() ] Lol (bl)ﬁjnﬁj =1 Hmzl ro —leﬂlf ( )

above equation can be written in the form of beta function as,
@p)® wz

D= ITi-; plk (a;) l—[ f UM~ I(I_U)ﬁm ui— le ®Bj B dU

§=1 Tk (by) m IB(#I 1s'm m) 70

Theorem 6. Let pkeR"—{0}; t € Ngz€C,;, 5, eR(e;, ; #0,i=1,2,...,r; j=1,2,..,,
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(& +an), (b; + B;n) e C\kZ", then,

(a;, a;t);,;
t, —
?‘lpsk zZ | =

(bj' Bj)l,s;

f;oe_UUZ{z,(f)—T t'e)ll’sk Z(pU)ZLI(aTit) du (21)
(bj, Bj) 1,5

Proof: Using the definition of t- Generalized p-k Wright function, we have,

(a;, a;t)
t’p
rlpsk z

(b, Bj)iss

_ vy [Mi—; plk(aj+a;(n+t) z™
N=0T., plie(bj+Bj(n+t) (n+t)!

ajta;(n+t)
k ta
OO_ H?:[p L r(al+a;<(n+t)) 4N
n=0 T, plh (B ()]
ajt+a;(n+t)
Ziropnet)
=y M f—— fwe_UU%w ~Tqu
=TI, ply bj+Bm) (b)) 20
pzir=l% © Y7 (ﬂ)_r t o r 2t
=Tk fo e~V U=tk T z(pU)Zi=1(T) du.
(bj',Bj)l,s;
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