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Abstract

In this paper, we obtain a (p, v)-extension of Srivastava’s triple hypergeometric func-
tion Hp(-), together by using the extended Beta function B, ., (z,y) introduced in [19].
We give some of the main properties of this extended function, which include several in-
tegral representations involving Exton’s hypergeometric function, the Mellin transform,
a differential formula, recursion formulas and a bounded inequality.
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1. Introduction and Preliminaries

In the present paper, we employ the following notations:
N:={1,2,..}, No:=NU{0}, Z; =2 U{0},

where the symbols N and Z denote the set of integer and natural numbers; as usual, the
symbols R and C' denote the set of real and complex numbers, respectively.

In the available literature, the hypergeometric series and its generalizations appear in
various branches of mathematics associated with applications. A large number of triple
hypergeometric functions have been introduced and investigated. The work of Srivastava
and Karlsson [23, Chapter 3] provides a table of 205 distinct triple hypergeometric functions.
Srivastava introduced the triple hypergeometric functions H 4, Hg and H¢ of the second
order in [20, 21]. It is known that Ho and Hp are generalizations of Appell’s hypergeometric
functions F; and Fb, while H4 is the generalization of both F} and F.
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In the present study, we confine our attention to Srivastava’s triple hypergeometric
function Hp given by [23, p. 43, 1.5(11) to 1.5(13)] (see also [20] and [22, p. 68])

Hp(b1,b,bs;c1,co,03:@,y,2) i= > B kb2 (B 272 47 2

m,n,k=0 (c1)m(c2)n(c3)k m! n! k!
= i (b1+b2)2m+n+k(b3)n+k B(b1+m—|—k,b2+m+n> ﬁyini 1 1)
oo (C)m{e2)nles) B(b1,b2) m! n! k!’ '

Here (A),, denotes the Pochhammer symbol (or the shifted factorial, since (1), = n!) defined
by
_F(Hn)_{ 1, (n=0, A e C\{0})

M= =507 UM A+ DA tn—1), (neN, AeC)

and B(a, ) denotes the classical Beta function defined by [16, (5.12.1)]

/0 L1 Z Bl (R(a) > 0.R(8) > 0)

B(a, 8) = (1.2)

T(a+8)’ ((a, B) € C\Zy ).

The convergence region for Srivastava’s triple hypergeometric series Hp(-) is given in [13,
p.243] as |z| < «, |y| < B, |z| < 7, where «a, 3, v satisfy the relation a+ 8+ +2/afy = 1.

A different type of triple hypergeometric function is Exton’s function X4(-), which is
defined by (see [12] and [23, p. 84, Entry (45a)])

et b mn b n m ,n k
Xa(br,bosc1,ca,03,m,y,2) == Y (b1 ot (G2)n 2 4" 2 (1.3)

m,n,k=0 (c1)m(c2)n(es)r  m! n! k!

The convergence region for this series is 21/[z] + (v/[y] + v/]2])? < 1. We shall also find it
convenient to introduce an additional parameter a into Hp(-) in the form

H(Ba)(blv b27 b3; C1,C2,C3;2,Y, Z) =

i (b14b2)2m n1k(03)n ik B(bi+a+m+k,ba+at+m+n) a™ y" 2F L4
m,n k=0 (c1)m(c2)n(c3)k B(b1,b2) m! n! k!’ :

which reduces to (1.1) when a = 0.

In 1997, Chaudhry et al. [2, Eq.(1.7)] gave a p-extension of the Beta function B(z,y)
given by

1 _
B(x,y;p) = / t" 11 — )y exp {p} dt, (R(p) > 0)
0 t(1—1t)

and they proved that this extension has connections with the Macdonald, error and Whit-
taker functions. Also, Chaudhry et al. [3] extended the Gaussian hypergeometric series
oF(+) and its integral representations. Recently, Parmar et al. [19] have given a further
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extension of the extended Beta function B(z,y;p) by adding one more parameter v, which
we denote and define by

Byo(y) = \/?/01 FH(1 - 0K, (t(lp_t))dt, (1.5)

where R(p) > 0, v > 0 and K, (z) is the modified Bessel function (sometimes known as the
Macdonald function) of order ». When v = 0, (1.5) reduces to B(z,y;p), since K1(z) =
2

7/(2z)e”*. A different generalization of the Beta function has been given in [17].

Motivated by some of the above-mentioned extensions of special functions, many authors
have studied integral representations of Hp(-) functions; see [5, 6, 7, 8]. Our aim in this
paper is to introduce a (p, v)-extension of Srivastava’s triple hypergeometric function Hp(-)
n (1.1), which we denote by Hp ;,,(+), based on the extended Beta function in (1.5), and to
systematically investigate some properties of this extended function. We consider the Mellin
transform, a differential formula, recursion formulas and a bounded inequality satisfied by
this function.

The plan of this paper as follows. The extended Srivastava hypergeometric function
Hpgp,(-) is defined in Section 2 and some integral representations are presented involving
the modified Bessel function and Exton’s function X4. The main properties of Hp . (-)
namely, its Mellin transform, a differential formula, a bounded inequality and recursion
formulas are established in Sections 3-6. Some concluding remarks are made in Section 7.

2. The (p,v)—extended Srivastava triple hypergeometric function Hp, ,(-)

Srivastava introduced the triple hypergeometric function Hpg(-), together with its integral
representations, in [20] and [22]. Here we consider the following (p,v)-extension of this
function, which we denote by Hp . (-), based on the extended Beta function B(z,y;p,v)
defined in (1.5). This is given by

Hp . (b1,b2,b3;5c1,C2,c3; 2, 2)

_ i": (b14b2)2m 11k (03)n ik Bpw (b1 +m+k, by+m+n) 2™ y" 2F 2.1)
mn k=0 (Cl)m(CQ)n<C3)k B(bl, bg) m! n! k!’ '

where the parameters by, by, b3 € C and c1,c2,c2 € C\Z,. The region of convergence is
lz| <7, |y| < s, |z| <t, where r + s +t + 2y/rst = 1. This definition clearly reduces to the
original classical function when v = 0.

Several integral representations for Hp,,(-) involving Exton’s triple hypergeometric
function in (1.3) can be given. We have

Theorem 1. Each of the following integral representations of the extended Srivastava triple
hypergeometric function Hp . (-) holds for R(p) > 0, and min{R(b;), R(b2)} > 0:

b b 2
Hp,p(b1,b2,b3; 1, 2, ¢332, 9, 2) = 5 Spy 1+ 2 )V p/ MR- )T, (t(lp_t))

X X4(by + ba, b3; c1, o, c3;xt(1 —t),y(1 — t), 2t) dt; (2.2)
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1 1
. . (B=)""2(a=y)"? 2 T(bi+by) [2p
HB,p,l/(b17b25b3a015627c3ax7y’ Z) = (5 _ Oé)b1+b272 F(bl)F(bQ) T

B o oybi=3 a0 b2
></ E-r2(B-¢) 2K,,+§( P )X4(b1+b27b3;01762703;0102%01%022)df;

a (€ — y)hrtba—t 0102
(2.3)
uhere (a-B-9 (B-2)(E—a)
a—7)(8— — (€ —«a
o= — 1 S gg =12 L (y<a<f);
S GoaE—) 2T EoaE- )
2P b b 2
Hppo(b1,bo,b3;c1,¢2,c3,2,9, 2 )— 1+ : \/TD/ sin? €)'~ (cos? £)P> !
XK,,+1( P )X4(b1+b2753; c1,¢2,C3; 0102, 01Y,022) dE, (2.4)
2 \0102
where
o1 :c052§, o9 :sinzﬁ;

Hp o (b1,b2,b3;¢1,C2, 0352, y, 2) =

(1+/\)b1_51“ b1+b2 /2p/ sin? £)17 1 (cos? £)P2 1

INUD) 1+ Asin? ¢)br+ba—1
xK, 1 ( - >X4(b1 + b2, bs; c1, 2, €33 01022, 01y, 022) dE, (2.5)
2 \0102
where ) )
14 A)si
o= S, JQENSE
1+ Asin“é 1+ Asin“¢
and .
2)\b1_51“(b1 + bz)
H v b 7b ab7 ,C2,C3; X, Y, =
B,p, ( 1,02,03;C1,C2,C3; 2, Y Z) F(bl)r(bg)
/2p (sin? €)1 (cos? £)b2~1 ( D >
/ 1:(1/-1-l PR,
(cos? € + Asin? £)br+b2—1 2 \ 0102
x X4(b1 + ba, bs; c1, c2, €35 01092, 01y, 022) dE, (2.6)
where ) )
cos Asin
o =— 5.2 ; oy = —— 5.2 (A>0).
cos® £ + Asin“ & cos? £ + Asin“ &

Proof: The proof of the first integral representation (2.2) follows by use of the extended
beta function (1.5) in (2.1), a change the order of integration and summation (with uniform
convergence of the integral) and, after simplification, use of Exton’s triple hypergeometric
function (1.3), to obtain the right-hand side of the result (2.2). The integral representations
(2.3)-(2.6) can be proved directly by using the following transformations

23): ¢ = U=E=a) dt _ (B=1)(a=9)

B-a)E—7) d¢ (B-a)-7)?*

dt
(2.4): t = sin?¢, d—£:2sin§cos§
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(2.5) : = (L+N)sin®¢  dt _ 2(1+ A)singcosé
o 14 Asin?¢ 7 dé (L4 Asin?€)?2
Asin? & dt 2Asiné cos &

cos2€ + Asin2¢’ dé (cos?€ + Asin? £)2

(2.6) : t =
in turn in (2.2) to obtain the right-hand side of each result.

3. The Mellin transform of Hp ), (-)

The Mellin transform of a locally integrable function f(z) on (0,00) is given by (see, for
example, [15, p.193, §2.1])

¥(s) = M{F(@)} () = [ 2 (@) da (31)
which defines an analytic function in its strip of analyticity a < R(s) < b. The inverse
Mellin transform of the above function (3.1) is defined by

1 c+i00
f(x) = MH{d(s)} = — T °®(s)ds (a <ec<b). (3.2)

211 Je—ioo

Theorem 2. The following Mellin transform of the extended Srivastava triple hypergeomet-
ric function Hp p () holds true:

0o
M {HB,p,y(bl, b2, b3, C1,C2,C3; 1, Y, Z)} (8) = /0 ps_lHB,p,l/(bla b2a b37 C1,C2,C3;2,Y, Z) dpa

2571 /s s+v+1 s
= ﬁF< 5 >F< 9 >H(B)(blab27b3;61)02563;x7y72)’ (33)

where R (s) > v >0, ¢1,c2,¢c3 € C\Zy and Hl(;)(-) is defined in (1.4).

Proof: Substituting the extended Srivastava function (2.1) into the integral on the left-
hand side of (3.3) and changing the order of integration (by the uniform convergence of the
integral), we obtain

M{Hp (b1, ba,b3;c1,c2, 3,2, Y, 2)} (5)

o0

(b1 + b2)2mtnsk (b3) e ™ y" 2F {/Oo B }
- il nl T " Bpu(b kb dpl .
2 (c)m(ca)n(cs)r Blbrbo) ml nl kL Lo P 7P (b1 +m +k,by +m +n)dp

Using the extended Beta function (1.5) then shows that

\/> Z bl + b2 2m+n+k(b3)n+k ™ yn 2k

m,n,k=0

n(c3)k B(b1,b2) m! n! k!

/1 tb1+m+k—§(1 t)b2+m+n—§ {/ s—lK ( p )d }dt
X 2(1 — 2 2 .
: o e Gy P

M{Hpyp(b1,bo,b3;c1,¢2,¢3,2,9, 2
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Application of the result [16, (10.43.19)]

/ w K K, )dw—2s_gf‘< 2a)F(S+(;+1> (IR(a)| < R(s))

followed by the substitution w = p/(¢(1 — t)) produces

9s—1 S—v s+v+1
MA{Hpp(b1,b2,b3;c1,c2,c3,2,y,2)} (5) = \/EF( 5 >F< 5 )

= (b1 +b9)amyntk(03)nik 2™y 2* {/1 tb1+m+k+s—1(1t)b2+m+n+5—1dt}‘

Z (Cl)m(c2)n(c3)k B(bl,bQ) m! n! k!

m,n, k=0
Evaluation of the integral in terms of the classical Beta function then finally yields

23—1 o 1
{H (b1, b, b 1,0, 52,5, )} (5) = =T (S 2 V) r (SJF;JF)

B(s) = M
y i (b1 + b2)2mintk(b3)ntk B(br + m+k+s,bo + m+n+s) ﬁﬁi
maieo  (C)m(c2)n(ca)r B(b1,b2) m! nl k!

Identifying the above sum as Hg) (b1, b2, b3;c1,c2,c3;2,y,2) in (1.4), we obtain the right-
hand side of (3.3).

Corollary 1: The following inverse Mellin formula for Hp ), ,,(-) holds

= M7 {®(s)}

Hpp(b1,b2,b3;5c1,C2, 3,2, Y, 2)

=3/2  pedico s9N\ S _ 1

T / () r (S V) r (S+V+ ) H,(g;s) (b1,b2,b35c1,¢0,c3;2,y,2)ds,  (3.4)
43 c—100 p 2 2

where ¢ > v.

4. A differentiation formula for Hgp, ,(-)

Theorem 3. The following derivative formula for Hg,,(-) holds

(01) a1+ (b2) v+ N (b3) N+ K
a7 H v b >b 7b ; ’ ’ y Ly Y, =
dxMoyNo K 5P (b1, b, bsi 1, 2, 0552, 2) (c1)m(c2)n(es) i
XHppoy(b1+M~+K,bg+M+N,bs+N+K;c1+M,co+N,c3+K;x,y, 2), (4.1)

aMJrNJrK

where M, N, K € Ny.
Proof: If we differentiate partially the series for H = Hp (b1, b2, b3;c1,c2,c3;2,y, 2)

(2.1) with respect to x we obtain
1 + b2 2m+n+k(b3)n+k Bp u(bl +m + k b2 +m+ TL)

o o b
> H;O m(c2)n(c3)k B(b1,b2) (

m=1n,

xmfl yn Zk:
m—1)nl k!
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Making use of the fact that

(bl + bz)g

B(bi, b)) = =

B(b1 +1,b0 + 1) (4.2)

and (A)m4n = (AN)m(A 4+ m),, we have upon setting m — m + 1

I biby i (b1 + b2 + 2)2mtntk(3)ntk Bpy(b1+1+m+k,bo+14+m+n) z™ y" 2"

or ¢ T, (c1 4+ 1)m(c2)n(ca)k B(b1 +1,bo+1) m! n! k!
b1bsy
= Hppy(bi 4+ 1,bo + 1,b3;¢1 + 1, ¢, ¢352, 9, 2). (4.3)
1

Repeated application of (4.3) then yields for M =1,2,...

oM (b)u(ba)
8:1:MH a (C1)M

= HB»va(bl + M? ba + M7 b3; c1 + M7 Cc2,C3;,Y, Z)
A similar reasoning shows that

A
dxMoy (M = kel (c14+M)m(c2)n(cs)k

oM+ (b1)m(b2) f: i (b1+ba+2M )2tk (b3) ntk

B(by+M, by+ M) m! (n— 1)! &l

by) s (b b
_ ! I)Aé(f)f“ S Hppo(b1 + M, by + M +1,bs + Lic1 + M,co + 1, c3;m,,2)  (4.4)
1)MC2

upon putting n — n + 1 and using the property of the Beta function in (1.2). Repeated
differentiation of (4.4) N times with respect to y then produces

OV oy Bulborn(be)n (by+M, bo+M+N, bs+N; c1+M, co+N, c3; 2,1, 2)
AxMoyN (c1)m(e2)n B AT 2 O3 e, Y, €3, 3 Y, £)-

Application of the same procedure to deal with differentiation with respect to z then
yields the result stated in (4.1).

5. An upper bound for Hg,,(-)

Theorem 4. Let the parameters bj, ¢; (1 < j < 3) be positive and the variables x, y, z be
complex. Then the following bounded inequality for Hpp,(-) holds:

|HB7P1V(b1> b27 b3; C1,C2,C3;T,Y, Z)|

2" |p|"*+ ,
< TERp)ET T(v+ 1) HY (b, by, bs; 1, 2, 31 ), |y, |2)), (5.1)

where R(p) >0, v >0 and H](;)(-) is defined in (1.4)
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The integral representation of the extension Hp,,(-) in (2.2) is associated with the
modified Bessel function of the second kind, for which we have the following expression [16,
(10.32.8)]

\/77' lZ v 00
KV+%(2) = I’((Ij—i—)l)/l e P2 — 1)Vdt, (v>—1, R(z) > 0).

In our problem we have v > 0, R(z) > 0. Further, we let = R(z), so that

1
v+35

s V7 (314) 1
—zt (42 q\V 2v —uxt
/1 e #(t°—-1) dt' < T+ 1) /0 e "t dt

vl
Rt T v +1,0) -y
- T(w+1) g2vtl (5-2)
where I'(a, z) is the upper incomplete gamma function [16, (8.2.2)]. Although this bound
is numerically found to be quite sharp when z is real, it involves the incomplete gamma
function which would make the integral for Fi ,, (b1, b2, b3;c1;2,y) difficult to bound. We
can simplify (5.2) by making use of the simple inequality I'(2v + 1,z) < I'(2v + 1) to find

4+1
v (3121)
< N /S

1/+%(z)| = F(V—i—l)

|K1/—|-

(2)] <

VA (31)" pay et
r((z+)1) F(;lem =;<2||> L(v+3), (5.3)

(SIS

22

upon use of the duplication formula for the gamma function. The bound (5.3) is less sharp
than (5.2) but has the advantage of being easier to handle in the integral for Hpp, ().

Proof: Setting z = p/(t(1 —t)), where ¢t € (0,1) and R(p) > 0, in (5.3) we obtain

oy <t<1p—t>>’ <3 <W>+ P+ 3).

For ease of presentation we shall assume that the parameters b;, ¢; > 0 (1 < j < 3). Then,
from (2.2),

\/ Ip\/7T

B(b1,b2)

|HB»p7V(b17 b27 b37 C1,C2,C3;X,Y, 2

oo, (t(lp— t))

X X4(b1 + b2, b3;c1, ¢, c3;50t(1 — 1), y(1 —t), Zt)‘ dt

2|pltt T(+3 i (b1 + b2)amtntk(b3)ntk |2]™ Jyl™ |2[*
VT (R(p))**! B 51752 o (c)m(c2)n(cs)k m! nl k!

m,n,

> / tb1+y+m+k—1(1 . t)b2+l/+m+n—1dt
0

27 [p|" 1T (v + 1) i (b1 + 02)2myn+k(03)nrk
Vr(R(p))2 e (c1)m(c2)n(c3)k



A (p,v) extension of the Hp function 9

B(by+v+m+k,bo+v+m+n) |x|mM@
B(bl,bg) m! n! k!

which is the result stated in (5.1).

6. Recursion formulas for Hg, ()

In this section, we obtain two recursion formulas for the extended Srivastava function
Hp (). The first formula gives a recursion with respect to the numerator parameter
bs, and the second a recursion with respect to any one of the denominator parameters c;
(1<j<3).

Theorem 5. The following recursion for Hg p () with respect to the numerator parameter
bs holds:

Hpp,(b1,b2,b341;c1,c2,¢3;2,y,2) = Hpp, (b1, b2, b3; c1, 2, €35 2,9, 2)

b zb
+%H3,p,u(b1, bat1, b3t+1; c1,c20+1, ¢35 2, v, Z)+71HB,p,u(b1+1, by, b3+1;c1, 2,3+l 2, Y, 2).

2 3
6.1)

Proof. From (2.1) and the result (b3 + 1)p+x = (b3)n+r(1 + n/bs + k/b3), we obtain

Hppy(b1,bo, b3+ 15¢1, 0,035, 9, 2)

- i (b1 + b2)omnik(b3 + Dngk Boo (b1 +m +k by + m +n) a™ y" 2F
m,n,k= (Cl)m(CQ)n(Ci’))k B(bhbg) m! n! k!

0
= Hpp,(b1,b2,b3;c1, 2,03, 7,9, 2)

+¥ i i i (b1 + b2)2m4n+k(b3)n+k Bpw (b1 +m + k, by + m +n) a™ "
b3 ionmtizo  (eUmlca)n(ca)s B(by,b2) m! (n —1)! k!

(o eI e ClNe o]

N Yy (b1 + b2)omynk(b3)nsk Bpp (bt +m + k by +m +n) 2™y Zk—1 .
bg (Cl) (Cg)n(CQ,)k B(bl,bg) m! n! (k - 1)'
(6.2)
Consider the first sum in (6.2) which we denote by S. Put n — n+1 and use the identity
(@)p+1 = a(a + 1), to find

m=0n=0 k=1

s=Y i (b1+b2)omtnt14k(03)nv 14k Bpu(br+m+k,by+-14m4n) z™ y» 2%
53 1m0 (e1)m(c2)n+1(ca)i B(b1,b2) m! n! k!

_ y(baitba) i (b14+b2+1)omntk(bs + D)yt Bpo(br+m—+k, bo+1+m—+n) ™ y" 2
N (c1)m(c2 + 1)n(es)k B(by, by) m! n! k'

€2 m,n,k=0

Using the fact that
b1 + b2
by

B(bl,bg)z B(bl,bg-i-l),
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we then obtain

g y71)2 io: (b1+b2+1)2m+n+k(b3+1)n+k pr(bl —i—m—l—k, bg—f—l—i—m—i—n) x™m y" Zk

C2 S (Cl)m(CQ—l-l)n(Cg)k B(bl,bg + 1) m! n! k!
yba
=" Hpyp,(b1,bo + 1,03+ 15¢1,c2 + 1,¢352,9, 2). (6.3)
2

Proceeding in a similar manner for the second series in (6.2) with & — k + 1, we find
that this sum can be expressed as

zb
TIHB,p,V(bl +1,b2,b3 + 1;c1,c2,c3 + 11 2,9, 2). (6.4)
3

Combination of (6.3) and (6.4) with (6.2) then produces the result stated in (6.1).
Corollary 2: From (6.1) the following recursion holds

HB7p,V(b17 b27 b3 + N7 C1,C2,C3;2,Y, Z) = HB,pJ/(bl? b27 b37 C1,C2,C3; T, y7z)

N

b
+yC722 ZHva,V(b17 b2 + 17 b3 + 67 C1,C2 + 1763; z,Y, Z)
/=1

N
zb
+71 > Hppu(by+1,b2,b3+ lic1, 00,03+ 12,y 2) (6.5)
3 =1

for positive integer N.

Theorem 6. The following 3-term recursion for Hpp,(-) with respect to the denominator
parameter ¢ holds:

HB,p,l/(bla b27 b37 C1,C2,C3;2,Y, Z) =
xb1by

H b1, bo, bs: 1 : _—
Bpw(b1,b2,b3;c1 + 702763,$,y7z)+cl(61+1)

Hpp(b1+1,bo4+1,b3;¢1+2,¢2,¢3;2,Y, 2).
(6.6)

Permutation of the c; enables analogous recursions in the denominator parameters ca and
c3 to be obtained.

Proof. Consider the case when ¢; is reduced by 1, namely

H = Hp,(b1,b2,b3;¢1 — 1,¢2,¢3; 2,9, 2)

and use (¢ — 1)y, = (c1)m /{1 + =2+ }. Then

c1—1
- i (b14b2)2m 401k (03)n ik Bpw(bi+m+k, bat+m+n) 2™ y" 2~
k=0 (Cl—l)m(CQ)n(Cg)k B(bl,bz) m! n! k!

_ i (bl+b2>2m+n+k(b3)n+k prl,(bl—i-m—kk,bg—i—m—i—n) (1 " m ):L'm e Sk

(e1)m(c2)n(cs)r B(b1,b2) ci—1)mlnl k!

m,n,k=0
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= HB,p,V(bly b?a b3; C1,C2,C3; %, Y, Z)

x i i (b14b2)2mintk(b3)nik Bpw(br+m+k,batmn) 2™ ! yn2F
a—1.25% (nlc2)nlca)r B(b1,b2) (m—1)!n! k!
Putting m — m + 1 in the above sum, we obtain
z i (b1 + b2)omt2tn ik (b3)ntk Bpw(bi+14+m+k,by+1+m+n) ™ y» 2~
C1 — 1 mn k=0 (Cl)m+1(c2)n(c3)k B(bl, bz) m! ’I’L! k‘!
~ x(bi+b2)2 i (b14b242)2m tn 1k (03)n ik Bpu(b1+14+m+k by+14+m+n) 2™ y" 2~
cl (01 — 1) S (Cl + 1)m(02)n(c3)k B(bl, bg) m! n! k!’

Using (4.2), we find that this last sum becomes

b1 by i (b1+b2+2)2m itk (03)nik Bpy(br+1+m+k, ba+1+m+n) a™ y* 2F

ci(er —1) (c1 + Dm(ca)n(cs)i B(by 4+ 1,by + 1) m! nl k!

m,n,k=0

.’Eblbg
= m Hpp,(b+1,ba+1,b35¢1 + 1,¢2,¢3; 2,9, 2).

This then yields the recurrence relation (in ¢;) given by
Hp py(b1,b2,b3;c1 — 1,02, ¢332, y,2) =

xb1by
C1 (01 — 1)
Replacement of ¢ by ¢; + 1 then yields the result stated in (6.6).

Hpyp(b1,bo,b3;5c1,02,c3:2,y,2) + Hpp(bi +1,bo + 1,b3;¢1 + 1, ¢, ¢35 2,9, 2).

7. Concluding remarks

In this paper, we have introduced the (p, v)-extended Srivastava triple hypergeometric func-
tion given by Hp p,(+) in (2.1). We have given some integral representations of this function
that involve the modified Bessel function of the second kind and Exton’s triple hypergeo-
metric function X;. We have also established some properties of the function Hpp,(-),
namely the Mellin transform, a differential formula, a bounded inequality and some recur-
sion relations.
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