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Abstract

The main object of this paper is to introduce generalized Srivastava’s triple hypergeometric functions by using the gen-
eralized Pochhammer symbol and investigate certain properties, for example, their various integral representations, derivative
formulas and recurrence relations. Various (known or new) special cases and consequences of the results presented here are also
considered. (©2017 All rights reserved.
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1. Introduction, definitions and preliminaries

In recent years, various extensions of the well-known special functions have been presented and in-
vestigated (see, e.g., [3-5, 11, 12, 28]). In particular, Chaudhry and Zubair [1] (see also [2]) introduced an
interesting generalization of the familiar gamma function I'(z) (see, e.g., [25, Section 1.1]) by inserting the
regularization factor exp(—¥) as follows:

I(z) = JOO t“"Texp (—t— %) dt, (R(p)>0, z€C),
’ Mz), (p=0, R(z)>0).

Here and in the following, let IN, Z~ and C be the sets of positive integers, negative integers and complex
numbers, respectively and let Ny := N U{0} and Z; := Z~ U{0}.

Recently, Srivastava et al. [23, p. 487, Eq. (15)] have introduced and studied in a rather systematic
manner the following generalized hypergeometric function:

(O(l,p),oczl..- , Ors _ > (al;p)n(“Z)n"'(“r)n ﬁ
rFs Bl ,Bs; Z] =2 B Bs)n ol (1.1)

n=0
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where (A;p)+ is the generalized Pochhammer symbol defined by (see [23, p. 485, Eq. (8)]):

ra) -
Ay, (Pp=0, A ve(),

(A +v)
A;p)y = { ’ Rp) >0, A ved) (1.2)

and (A)y (A, v € C) is the familiar Pochhammer symbol (or the shifted factorial) defined (in general) by

FA+v) { 1, (v=0, AeC\{0}), (1.3)

M= =T =1 AA+1)--(A+n—1), (v=neN, rcC),
it being understood conventionally that (0)p := 1 and assumed tacitly that the I'-quotient exists (see, for
details, [26, p. 21 et seq.]). The integral representation of (A;p) is given as follows (see [23, p. 485, Eq.
©))):

Aplv = r(l}\) J:O A exp (—t— %) dt, (1.4)

(R(p) >0, RA+v)>0, when p=0).

Clearly, when p = 0, (1.2) reduces to the (1.3) and (1.1) reduces to the familiar generalized hypergeo-
metric function ,Fs (see, e.g., [13, 15]).

Very recently, Srivastava et al. [29] have introduced and studied three extended Lauricella functions
Fi\n), F(Cn) and Fgl ) of n variables together with those in their obvious special cases when n = 2 as for the
corresponding Appell functions F,, F4 and F3, respectively. For our present investigation, we recall the

extended second Appell function F, (see [29, p. 153, Eq. (2.2)]):

o0 m m
(06 P)my+my (B1)my (B2)m, X' X
Falle, p), B, B2i v, v2i X1, x2] = = : ? , 15
2l(x, p), B1, B2 v, Y25 %1, %2 mlé_o D (72 s ul ! (1.5)
(R(p) =0, Il+xl<1, when p=0),
and two of the confluent forms of Appell series in two variables defined by
. . = (Wmin x1™x2™
Wy la;er, 005 X, %) = ) Cm(ca)e ml i (Ix1l < oo, [x2] < o0), (1.6)
m,n=0
(see, e.g., [26, p.26, Eq. (22)]) and
. — (@m x™x"
(D3 [(1, c; XlIXZ] = Z (C)ern W?/ (|X1| < o0, ‘X2| < OO) ’ (17)

m,n=0

(see, e.g., [26, p.26, Eq. (20)]).

Motivated mainly by some of these aforementioned investigations of the extended special functions,
here, we aim to introduce the generalizations of the Srivastava’s triple hypergeometric functions Ha, Hg
and Hc (see, e.g., [26, p.43, Eq. (12)]; see also [27, p.68, Eq. (37)]) and systematically investigate various
properties of the generalized Srivastava’s triple hypergeometric functions Ha, Hg and Hc, for example,
integral representations, some of which contains Laguerre polynomial, Whittaker function, Bessel and
modified Bessel functions in the kernel, derivative formulas and recurrence relations.

For various other investigations involving generalizations of the hypergeometric function Fs of r
numerator and s denominator parameters, which were motivated essentially by the work of Srivastava et
al. [23], the interested reader may be referred to several recent papers on the subject (see, e.g., [10, 21-24]
and the references cited therein).
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2. Generalizations of the Srivastava’s triple hypergeometric functions

In terms of the generalized Pochhammer symbol in (1.2), we generalize the Srivastava’s triple hyper-
geometric functions Ha, Hg and Hc as follows:

*© lL,m,n
o X7 XX

Hallo,p), Br, o v voix ol = 3 L phﬂ(fagmiﬁﬂmmﬁniufv 2.1)
m-+n . . .

1, m,n=0

(P20, |xl<rm, Ixal<s, Ixzgl<t, r+s+t=1+st when p=0),

—  (6P)in m(B2)mn Xj X3 X3
He (o, p), B1 B2 Vi, Vo, Yaixy, X, xal = ) ( p)(;)ff;j)uw(f)z) - T’lﬁﬁ’ (2.2)

1, m,n=0
(p =0, xil<r, Ixal<s, Ixsl<t, r+s+t+2vVrst=1 when p :0> ,

and
(s P)an(B)iem(B2)min ﬁgﬁ
(Y)i+m+n U m!nt’

Hel(e, p), B1, B2 vs X1, %2, X3] = Z

1, m,n=0

(2.3)

(P20, kl<rt, Il<s, ksl<t rt+s+t—24/(1-1)(1—s)(1—t) <2 when p=0),
where o, 1, B2 € Cand vy, v1, v2, v3 € C\ Z; .

Remark 2.1. Clearly, when p = 0, (2.1), (2.2) and (2.3) reduce to the Srivastava’s triple hypergeometric
functions (see, e.g., [26, p.43, Eq. (12)] and [27, p.68, Eq. (37)], see also [16-20]). The special cases of (2.1)
and (2.2) when x; = 0 reduce to the extended second Appell’s hypergeometric functions F; in (1.5). When
x2 =0, (2.3) gives the extended first Appell’s hypergeometric function F; (see [29]).

3. Integral representations

Here, we present various integral representations of the generalized Srivastava’s triple hypergeometric
functions (2.1), (2.2) and (2.3) some of which contains Laguerre polynomial, Whittaker function, Bessel
function and modified Bessel function in the kernel. We begin by establishing an integral representation of
the extended second Appell’s hypergeometric function in (1.5), which is sure to be new and (potentially)
useful in the following lemma.

Lemma 3.1. The following integral representation for Fo in (1.5) holds true:

1
B1,v1—B1)B(B2,v2—B2)

1 rl
" J J {P1-TgBa1(] _ ¢)y1—Bi—1(] _ g)v2—Pa-1
0Jo

x 1Fo[(e, p);— ;x1t+xps] dtds, 3.1)

Fol(e, p), B1, B2; Y1, Y25 X1, %X2] = B

(R(p) >0 R(yj) >R(B;) >0, (=1,2) when p=0),
where B(«, B) is the familiar Beta function defined by

Jot (1 —t)P-1dt, (min{R(«), R(B)} > 0),
B(e, B) :=

r(e) T(B) _
TlarB) (, B e C\Zy).
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Proof. Applying the following elementary identity

(V) B(B,y—B)  B(B,v—R)
(R(y) > R(B) > max{0, —R(v)}),

(B)v _BB+v,y—B) 1 Jltm“(l_t)mldtl
0

to (1.5) and using Definition 1.1, we get the desired result (3.1). O
Theorem 3.2. The following integral representation for Ha in (2.1) holds true:
1 o oo o p_ _ _
H . . _ s—o—t tcx 1.B1—1
A[((sz)/ Blr BZI‘Yll’YZIXlIXZIX?)] F(O()r(ﬁl) JO JO e S
x oF1(—= v xast) 1F1(B2;v2; x28 + x3t)dtds, 3.2)

(%(p) >0, max{R(x2),R(x3)} <1, min{R(x),R(B1)} >0 when p = O).

Proof. Using the integral representation (1.4) to (;p)i4+n and (B1)14m in (2.1) and using the elementary
series identity [27, p. 52, Eq. 1.6(2)]:

0 mp My 00 m
XX (x1 +x2)
Z Q (mg +my) 1|72':Z Q(m) 2,
mp: Mp. m.
my,my=0 m=0
we are led to the desired result. O

Theorem 3.3. The following integral representation for Ha in (2.1) holds true:

1 00 OO OO s B B B
H [(X/ ’ s ; 7 7 X1, X /X]: J J J e 575 ttoc 15[31 1'LL[32 1
allogp), B1, B2sv1, V25 X1, X2, X3 FOT BB Jo s o

x oF1(—v1;x18t) oF1(—v2, x2us +x3ut)dt ds du,
(R(p) >0, min{R(a), R(B1), R(B2)} >0 when p=0).
Proof. Using the elementary integral representation [13, p. 678, Eq.(4)]:
1A wz) = 1J e R (S wzt) A, (R(A) >0),
I'(A) Jo

in (3.2), we are led to the desired integral representation. O

Theorem 3.4. The following integral representation for Hg in (2.2) holds true:
1 (oo ilee]
H . . —
(o, ), B1, B2;¥1, V2, V35 %1, X2, X3] FoOT (A1) Jo L e
x oF1(—v1;x18t) WalB2;v2, V35 x28, X3t) dtds, (3.3)
(iR(p) >0, R(xx) <1, Rxz) <1l R(x)>0 R(P1)>0 when p= 0),

where Y, is the confluent form of Appell series in two variables in (1.6).

—s—P—t ja—14Bi—1

Proof. Applying the integral representation (1.4) to (&;p)i4n and (B1)1+m in (2.2) and using Definition
1.6 in the resulting identity, we are led to the desired result. O

Theorem 3.5. The following triple integral representation for Hyg in (2.2) holds true:

1 [o.elyile olayile el -
Hel(o, p), B1, B2, Y1, V2, V3 X1, X2, X3] = J J J I S L Ve
Bl(o, ), B1, B2;¥1, V2, V35 X1, X2, X3 FaI BT B2 o Jo 5.4

X oF1(—;v1;x15t) oF1(—; v2, x2us) oF1(—; v3; x3ut)dtdsdu,
(R(p) >0, min{R(a«), R(B1),R(B2)} >0 when p=0).
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Proof. Applying the integral representation (1.4) to (;p)i+n, (B1)i+m and (f2)m+n in (2.2) and using
Definition 1.1 (with p = 0) in the resulting identity, we are led to the desired result.
O

Theorem 3.6. The following triple integral representation for Hg in (2.2) holds true:

1
B1,v1—B1)B(B2,v3—B2)B(1—v1+PB1,v1+Yv2—B1—1)

11,1
XJ J J WP Ly B1 Y1y, B2 (] )i Y= BrtBa(] _ ) vitva—Bi-2
0J0 JO

X 1F0[(0@P)} ;UX1 +WX3] (3.5)

X (1—u—w—+uw—uwwxy)Y* P2~ 1du dv dw,

Hgl(e, p), B1, B2; Y1, V2, Y35 X1, X2, X3] = B[

(R(P) >0, 0<Ry1—B1) <1, R(B1)>1, Rlyi+v2—B1)>1 R(ys) >R(B2) >0 when p=0).
Proof. We find from (2.2) that

o0 Xn
Hel(e, p), B1, B2 V1, V2, Y3ix1, X2l = ) “31();2()[32)11 Fal(, ), B1 41, B2 + 15 v1, V3 %1, X3] nfz (3.6)
n=0 n ’
Employing the integral representation (3.1) in (3.6), changing the order of summation and integration,
which is verified by the uniform convergence of the involved series, we obtain

1
B1,v1—B1)B(B2,v3—B2)

101
XJ J ubPr=ly Bl =Bl R (o, p);— s uxg +wxs] (3.7)
0Jo

Hgl(e, ), B1, B2, Y1, Y2, V35 X1, X2, X3] = B(

1—v1+B1, 1—v3+ B2 uwxy

Vo —(1—u)(1—w) du dw.

X2F1|:

Using the following integral representation (see [6, p.59, Eq. (10)], [13] and [25, Chapter 1]):

. o — r(C) ! a—1 c—a—1 —b
2F1 (a/ b/ C, Z) = m JO t (1 —t) (1 —Zt) dt,

(M(c) >NR(a) >0, |arg(l—z)|<m—e (0<e<m),

in (3.7), we are led to the desired integral representation (3.5). O

Theorem 3.7. The following integral representation for Hc in (2.3) holds true:

1

Hellop), B Bay it 28] = o

o0 (0.0}
XJ J e STEtpalghi—l D3(B2;v; x28 + x3t, x1st)dt ds,
0o Jo

(%(p) >0, Rxx) <1, Rixz)<1l, R(x)>0, R(P1)>0 when p= 0),
where @, is the confluent form of Appell series in two variables in (1.7).

Proof. Applying the integral representation (1.4) to (o; p)i4n and (B1)1+m in (2.3) and using Definition
1.7 in the resulting identity, we are led to the desired result. O
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Theorem 3.8. The following triple integral representation for Hc in (2.3) holds true:

cnse _ 1 e —s—E—t—u -1 _B1-1, B2—1
Helle, p), B1, B2; v X1, %2, %3] = T (BT (Ba) L L L e e lghi—ly 38

x oF1(—;v;x1st + xpus + xzut)dtdsdu,
(R(p) >0, min{R(a), R(B1),R(B2)} >0 when p =0).

Proof. Applying the integral representation (1.4) to (o, P)i+n, (B1)i+m, and (B2)m+n in (2.3) and using
Definition 1.1 in the resulting identity, we are led to the desired result.
O]

The Laguerre polynomial L\ (x) (see, e.g., [13]) of order (index) « and degree n in x, Whittaker
function of two variables My mn(x,y) (see [20, p. 100]), Bessel function ] (z) and the modified Bessel
function I (z) (see, e.g., [13]; see also [7-9]) are expressible in terms of the confluent function ¥, and the
confluent hypergeometric functions oF;, respectively, as follows:

L (x) = mn,l)“ 1Fi(=m; e+ 1;%), (3.9)
My mn(x,y) = xm+%y“+% e 2 (x+y) Yom+n—k+1;2m+1,2n+1;x,y), (3.10)
(5)Y 1, _
Jv(z) = Fov 1 1) oF(=v+L—57%), (veC\Z7), (3.11)
and
Lz = -2 p(Cvi1i2), vec\zo) (3.12)
VZ_F(V+1)01 ’ /42 s . .

Now, applying the relationships (3.9) to (3.2), (3.11) and (3.12) to (3.2), and (3.9), (3.11) and (3.12) to
(3.2), respectively, we can deduce certain interesting integral representations for the generalized Srivas-
tava’s triple hypergeometric function Ha in (2.1) asserted by Corollaries 3.9, 3.10, and 3.11. Their proofs
are omitted.

Corollary 3.9. The following integral representation for Ha in (2.1) holds true:

m!
H x,X), , M, 7 +1/X , X2,X3] =
Allo,x), B1 Y1,Y2 1, %2, %3] 2t Dm0 (A1)
XJ J e STitpalghil oF1(—;v1;x18t) ‘EEL/Z)(XZS—Fth) dtds,
0o Jo

provided that the involved integral is convergent.

Corollary 3.10. Each of the following double integral representations holds true:

-y
L e e
M)l (B1) 0 Jo

X Jy, (2v/x15t) 1F1(B2; 25 X258 + x3t) dt ds,

Hal(e, ), B1, B2, v1 + 1,72, —X1, %2, X3] =

and

Y1

Fyi+1) X; ’ JOO J'Oo e—s—%—t ta_%_lsﬁl_‘%_l
()T (B1) 0 Jo

x LIy, (2v/x15t) 1F1(B2; V25 X258 + x3t) dt ds,

provided that the involved integrals are convergent.

Hal(e, p), B1, B2 Y1 +1,v2,%1, %2, X3] =
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Corollary 3.11. Each of the following double integral representations holds true:

Y1

mi(y; +1) Xl_ ’ % JOO JOO —s—2—t tocfv%flsﬁlfylefl

Y2+ Dl (T(B) o Jo €

X Jy, (24/x15t) LE%Q) (xps +x3t) dt ds,

Hal(o, p), B1,—muv1 +1,v2+ 1, —x1, %2, %3] =

and

T
mil(y: +1) X1 ’ % Jm JOO e—s—E—t tocfyz—lflsfhfyzflfl
(v2+D)mT(e)T(B1)  Jo Jo

x Iy, (2v/x1st) LQ{Z) (xps +x3t) dt ds,

Hal(o, p), B1,—muv1 +1,v2 + 1%, %2, x3] =

provided that the involved integrals are convergent.

Further, by applying (3.10) to (3.3), (3.11) and (3.12) to (3.3) and (3.10), (3.11) and (3.12) to (3.3),
(3.11) and (3.12) to (3.4) respectively, we can deduce certain integral representations for the generalized
Srivastava’s triple hypergeometric function Hg in (2.2), which are asserted by Corollaries 3.12, 3.13, 3.14
and 3.15. We omit the detailed account involving proof for each formula.

Corollary 3.12. The following integral representation for Hg in (2.2) holds true:
HB[()\IP)I K, o+p— k+ 1;V12G+ 1/29 + 1;X1/X2/X3]

1

—o—1 _p—

_ Xy 2X3 : JOO Joo e—(1—%)(2)s—%—(l—%m)tt?\—p—%Su—cy—%
AT (W) 0 Jo

x oF1(—; v, x1st)My o0 (X258, x3t) dt ds,
provided that the involved integral is convergent.

Corollary 3.13. Each of the following double integral representations holds true:

Y1

CAS LS S
I'(e)T(B1) 0o Jo

X Jy, (2v/x18t) Wa(B2;v2, V35 x28, x3t) dt ds,

Hel(a, p), B1,B2v1 +1,v2,v3 —x1,%2,X3] =

and

Y1

Fv1 +1)X1_ ’ < JOO JOO e,S,g,t tcva%flsﬁlfyjlfl
I'(e)T(B1) 0o Jo
x Iy, (2v/x1st)) Wa(PB2;v2,v3; X258, x3t) dt ds,

Hgl(e, p), B1, B2, v1+1,v2, V3 %1, X2, X3] =

provided that the involved integrals are convergent.

Corollary 3.14. Each of the following double integral representations holds true:

HelAp),,o+p—k+1L,v+1,20+1,2p+1;—x1,%x2,x3]

1 1 1
—3V, —0—3 —P—3
Fv+1)x, 2 %, X4

INOVINETY
o0 (oe]
% J J e—(l—%xz)s—%—(l—%m)t t?\—p—%v—%
0o Jo
 gHOIV =3 Jv(2v/x15t) My 6,0 (X258, x3t) dtds,
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and

HelA,p),w,o+p—k+1,v+1,20+1,2p+1;x1,x2, %3]

1 1 1
—3V 03 —P—3
F(v+1)x; * x, X5

FA)T (1)
< JOO Joo ef(lf%xz)sfgf(lf%m)t tkfpf%vfg
0 Jo
x sHO—3V=3 I, (2v/x18t)My g0 (X258, X3t) dt ds,

provided that the involved integrals are convergent.

Corollary 3.15. Each of the following double integral representations holds true:

HB [(O‘IP)/ Bl/ BZ/ Y1 + 1/ Y2 + 1/ Y3 + 1/ —X1, —X2, _X3]
—Y1 —Y2 Y3

Flyr + DT v2 + DT (v +1)x 2 %2 x57
I(e)T(B1)T(B2)

o0 (o0] (o0}
vi_v3 Yi_v2 2 v3
% J J J e ST truqa—F =R 1 pr—F —F 1 B F—F 1
0o Jo Jo

X Jy, (2v/x151) ]y, (24/%2us) ], (2v/x3ut) dtdsdu,

and
Hpl(x,p), B1, B2 v1+1,v2+1,v3+1,%1,%2, %3]

—Y1 Y2 Y3

My + DMy2 + DMy + D32 % xa®
F(e)l(B1)N(B2)

o0 (o] (o0}
Y Y3 Y1 Y2 Y2 Y3
X J J J e ST trua—F =Pl B —F 1 B F
0o Jo Jo

x Iy, (2v/x15t) 1y, (2¢/Xus) 1y, (2v/x3ut) dtdsdu,

provided that the involved integrals are convergent.

4. Derivative and recurrence formulas

Here, we derive derivative formulas and recurrence formulas for the generalized Srivastava’s triple
hypergeometric functions Ha, Hg and Hc in (2.1), (2.2) and (2.3).

Derivative formulas

Differentiating, partially, both sides of (2.1), (2.2) and (2.3) with respect to the variables x;, x, and x3,
I, m and n times, respectively, we obtain the derivative formulas for the functions Ha, Hg and H¢ in
(2.1), (2.2) and (2.3), which are given in Theorem 4.1.

Theorem 4.1. The following derivative formulas for Ha, Hg and Hc hold true:

al+m+n
oxtoxImoxy
() (B)irm(B2)man

(Y1)1(v2) m+n
X Halla+14+mn,p), 1+ 1+m, Po+m+n;v1+1y2+m+n;xq,x2,x3],

Hal(e, p), B1, B2; Y1, Y25 X1, X2, X3]
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al+m+n
oxtoxImoxy
_ (@i (Brem(B2)min

(vi)i(v2) m(v3)n
x Hgl(ot4+1+m,p), B1+1+m,Bo+m+n;y1 +1,v2+m,v3+n;x1, X2, %3],

Hgl(o, p), B1, B2, Y1, Y2, V3 X1, X2, X3]

al+m+n
1y, mAaM
0x70%x5 0x}

_ (“)l+n(ﬁl)l+m(ﬁ2)m+n

Hel(e, p), B1, B2;Y; X1, X2, X3]

(V) i4m4n
x Hel(la+1+mn,p), B1+1+m, P2 +m+mny+ 1+ m+mn;xq, X2, X3).

Recurrence relations

We present recurrence relations for the functions Ha, Hg and Hc in (2.1), (2.2) and (2.3), which are
given in Theorems 4.2—4.5.

Theorem 4.2. The following recurrence relation for Ha holds true:

Hal(e, p), B1, B2; Y1, v2; X1, %2, %3] = Hal(e, p), B1, B2;v1 — 1,v2;, %1, X2, X3]
ofB1x1
Y1(1—v1)
x Halla+1,p), B1+1, B2;v1 + 1,72, %1, %2, X3].

Proof. Using the well-known contiguous relation for the function oF; (see [14, p. 12]):

oFi(=v—1Lx)— oF1(—v;x) — oF1(=v+1Lx) =0,

_x
yly=1)
in the integral representation (3.2), we are led to the desired result. O

Theorem 4.3. The following recurrence relation for Ha holds true:

(v2—B2—1DHal(e, p), B1, B2 Y1, Y25 X1, %2, X3] = (Y2 — D)HAl(et, p), B1, B2; Y1, Y2 — 15 %1, X2, X3]
+ B2HAl(e, p), B1, B2 + 1,71, Y25 X1, X2, X3].

Proof. Using the well-known contiguous relation for the function 1F; (see [13, p. 124, Eq.(6)]):
(c—=b—1)1Fi(b;c;x) = (c—1) 1F1(b;e —1;x) —=b 1F1 (b +1;¢;%),
in the integral representation (3.2), we are led to the desired result. O

Theorem 4.4. The following recurrence relation for Hg holds true:

Hg (e, ), B1, B2 Y1, Y2, Y3 %1, X2, X3] = Hel(a, p), B1, B2, Y1 — 1, v2, Y35 X1, X2, X3]
aP1xq
Y(1—v)
X Hgl(ac+1,p), B1+1,B2;v1 +1,v2,v3, %1, %2, x3].

Proof. A similar argument as in Theorem 4.2 together with the integral representation (3.3) will establish
the desired result. O
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Theorem 4.5. The following recurrence relation for Hc holds true:

Hella, p), B1, B2 v;x1, %2, %3] = Hel(e, p), B1, B2 Y — 1 %1, X2, X3]
aP1xq

Y(1—v)

B1B2x2

Y-y
aPoxs

Y(1—v)

Helle+1,p), B1+1, B2y + 1;%x1, X2, X3]
Hel(o,p), B1+1, P2+ 1 v+ 15 %1, %2, x3]
Hella+1,p),B1, B2+ 1, v+ 1,x1, %2, x3].

Proof. By employing a similar argument as in Theorem 4.2 together with the integral representation (3.8),
we are led to the desired result. O]

5. Concluding remarks

In our present investigation, by using the generalized Pochhammer symbol (A;p)+ in (1.2), we have
introduced the generalized Srivastava triple hypergeometric functions Ha, Hg and Hc¢ in (2.1), (2.2)
and (2.3), respectively, whose special cases when x, = 0 reduces to the extended Appell function F,
and F; of two variables (see, e.g., [29]) and investigated their diverse properties such mainly as various
integral representations, derivative formulas and recurrence relations. The special cases of the results
presented here when p = 0 would reduce to the corresponding well-known results for the Srivastava’s
triple hypergeometric functions (see, for details, [16-20, 26, 27]).
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