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ABSTRACT

In course of an attempt to unify and extend
the results of basic hypergeometric functions, the
authors define a basic analogue of H-function of
two variables and investigate some of its main pro-
perties. The basic analogue of H-function of two
variables is extended to several variables.

RESUMEN

En un intento para unificar y extender los re-
sultados de funciones hipergeométricas bdsicas, los
autores definen una analogia bdsica de la funcin H
de dos variables e investigan algunas de sus prin-
cipales propledades. La analogia bdsica de la fun-
cidén H de dos variables es extendida a varias va-
riabes,

1. INTRODUCTION

The G- and H-functions have been studied  ex-
tensively by several authors [2,3,7 . Munot and
Kalla [4 have extended the H-function in the do-
main of two variables, whereas Saxena 5] and Sti-
vastava [7] have treated the case of several va-
riables.

The great success of the theory of hyp:rgeome-
tric functions in one and various variables has
stimulated the development of a corresponding basic
analogue of these functions. Let q be a parameter
which in genmeral shall be restricted to the domain
la] <1, and
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is a function of z and of r+s+l parameters @) ....,
o ; P1y.-.sP_ 3 q, which reduces to a generalized
h§pergeometric series _Fg, if r=s+l and g?l. Q4
i1s called a basic hypergeometric series. It should
be observed that the notations in [A. Erdélyi : Hi-
gher Transcendental Funmctions, Vol. I, McGraw-Hill,
New York (1953), pp. 195| have not been explained
adequately.

In this paper we introduce a basic analogue of
H-function of two yariables in the theory of gene-
ralized hypergeometric series, which is an exten-
sion of the basic H-function defined earlier by
Saxena, Modi and Kalla [6]. Some of its main pro-
perties are established. The results are then ex-
tended to the case of several variables.

2. DEFINITION OF A BASIC H-FUNCTION
OF TWO VARIABLES

A basic analogue of H-function of two
bles [61 is defined in terms of a double
Barnes type integral as :

varia-
Mellin=-
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where |q|<1,log g=-w=—(w,+iw,)where w, w;, w2 are
constants, w) and w; being real., Further
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vy and Y5(1_<J_<_C); Gj. dj' (1<j<p); aj(lfji‘h),
“j' (1<4<p,), B (ISJEQx),Bj'(ljinz) are positive num-

bers, A, D, C, b, P2, Q1, Q2, M1, M2, N1 and N:
are non-negative integers, satisfying the follow-

ing inequalities 0<A<C, 0<M;<Qq, O<Ny <:Py , D> 0;
vie{l,2}. The contours ¥ and C§ are lines parallel
to R1(wys) = 0 (L = 1,2) with indentations, if ne-
cessary, in such a manner that all the poles of
G(bj—Bjs) for j € {1,...,M;) and G(bj-B{t) for j
e{15...M2} 1ie to right and those of G l-cy+ yys +
Yjt) for j efl,...,A}l ; G(l-aj+ays) for jJ ell,%..,
N1} and G(l-aj+olt) for j e{1,...,N.} ; 1ie to the
left of the contdurs. An empty product is inter-
preted as unity. The poles of the integrand are as-
sumed to be simple.

The integrals converge if
Rl [s log(zy)-log sinﬂs]< 0 and R1 [t log z - log
sim.'t] < 0 for large values of Itl and |s| on the
contours i.e. Harg(zi)-«ﬁl w2 log Izi|}1<ﬂ for i=
1,2. When A= C =D = 0, (2,1) reduces to a product

of two basica analogue of Fox's H-function due to
Saxena, Modi and Kalla [6] The result is
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=H z139 H z2:q
P1,Q1 ' "
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(2.2)

If we make suitable changes in the parameters
in (2.1), it can then give rise to the definitions
of the basic analogue of several generalized spe-
cial functions, such as G —-function of two
variables, Kampe de Feriet's function of two varia-
bles; Appell's function of two variables Fi, F2, F3
and Fy and Whittaker functions of two variables,
etc, For the sake of brevity they are not presented
here.

From the definition (2.1), it is readily seen
that
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3. CERTAIN BASIC INTEGRALS INVOLVING Hg-FUNCTION
OF TWO VARIABLES:

The following basic integrals will be establi-
shed
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where the path of integration C encircles the null-
point and also in the usual manner, can be deformed
into a loop parallel to the imaginary axis.

The proof of these integrals can be developed
on similar lines as given by Saxena, Modi and Kalla
6], on employing the integrals due to Hahn [l].

4. A BASIC ANALOGUE OF H-FUNCTION
OF SEVERAL VARIABLES:

A basic analogue of H-function of several com-
plex variables [ST can be defined analogously. The
definition is as follows :
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and Yj ,lfjf_C,Gj ,1519,(11 ,IgjiPi, 1< < Qi’
ie{l,...,n} are positive numbers. CJ, 1<i<C; dj'
lfjiD;aj (1),1_<ij1 and bj(i),lfjiqi are complex
numbers, A, C, D, Pys Q4 My and Ny are non-negati-
ve integers, satisfying the following inequalities
0<A<C, 0<M,<Q,, O<N,<P,,D>0 ¥ { e{l,..., n} , and
lq|<1.
The contours C*'s are 1lines parallel to

Re(w,s) = 0,(i=1,...,n) with indentations, if ne-
cessary, in such a manner that all the poles of

<;(bj J 3 T 8L TcasM: ¥

i

and i € {I,...,n} 1ie to right and those of

S (D
G(l-c, + I ¥ s) forj e(1,...,4}) and
: TR i
G(l-aju) +aj(i) si) for j E{l,...,Ni}and Vi

€ {l,...,n} , lie to left of the contours.

An empty product is interpreted as unity. The
poles of the integrand are assumed to be simple,

The integrals converge if Re[a log(zy)-log sin
'nsl<0 for hrge values of [z4| on the contours i.e.
|{arg(zi)- Wi~ W2 log lzil |<Tr fFor 1 = 1,25c00slls

Finally, it is interesting to observe that the
results (2.5),(3.1),(3.2) and (3.3) can be extended
to a basic analogue of the H~function of several
variables defined in this section,

REFERENCES

1) HANN, W. : "Beltrnage zun theonie der  Hedinachen
Rethen, die 24 integrale der hypergeometrischen
q-difgerenzengleichuny das q-analogen der Laplace
Lransformation", Math, Nachr. 2(1949), 340-379.

2) MATHAT, A.M. and SAXENA, R.K. : Genenalized
Hypergeometnic Funetions with Applications An
Statistics and Physical Scienceas". Springer-
Verlag Lecture Notes # 348, Heidelberg (1973).

3) MATHAI, A.M. and SAXENA, R.K,

: "The H- Function
with Applications in Statistics and Other Disci-
plines". Wiley Eastern, New Delhi (1978).

4) MUNOT, P.C. and KALLA, S.L. : "On an  extension

of generalized function of two variables". Univ.
Nac. Tucumdn, Rev. Ser.A 21,(1971), 67-84,

5) SAXENA, R.K. : "On a gencralized function of n-
variables". Kyungpook Math. Jour. 14(1974), 255-
259; 17(1977), 221-226; 20(1980), 273-278.

6) SAXENA, R.K., MODI, G.C. and KALLA, S.L. : "A
basic analogue of Fox's H-function", Rev. Téc.
Fac. Ing., Univ. Zulia, 6(1983), 139-143,

7) SRIVASTAVA, H.M., GUPTA, K.C. and GOYAL, S.P. :
"The H-Function of One and Two variables [
Applications”. South Asian Publ., New Delhi
(1982).

Recibido el 3 de Noviembre de 1986

-39 -

Rev. Téc. Ing., Univ. Zulia, Vol. 10, No. 2, 1987



