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SOME REDUCTION FORMULAS FOR THE H-FUNCTION OF
TWO VARIABLES

R. K. SAXENA, O. P. DAVE

ABSTRACT. Six reduction formulas for the H-function of two variables are derived
in this article. The results obtained are believed to be new.

1. Introduction and Preliminaries. The H-function of two variables intro-
duced by P. Mittal and K. Gupta [8, p. 117 is defined in terms of the concise notation
of H. Srivastava and R. Panda [12, p. 266] in the following form:

(a55 @5, Aj)1.p, © (€55 75)1,025 (€5 E5)1,ps ]
(655 85, Bi)rar * (d5565)1,605 (S35 Fi)r,a
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= (27i)~? s z'y'ds
= (2m) /Ll/lav(s,t)ox( )82(t)z°y dsdt,

where, for convenience, (a;j;a;, A;)1p, and (c;,7;)1,,, abbreviate the parameter se-
quences (ay;ay,Ay), ..., (ap,;ap,,Ap,) and (c1;1), -y (€33 Yp2) respectively, and
similar representations hold for (b;;8;, Bj)1,q,; (d5,8;)1,4, and so on.

We have used the following notations:
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and
H I'(f; - F;t) H I'(1-e; + Ejt)
(1.4) 8(s) = —2— = .
[1 ra-s5+Ft) [[ Tee-E
Jj=ma+1 j=n3+1

Also z and y in (1.1) are not equal to zero and an empty product is always interpreted
as unity. L, and L, are suitable contours of Barnes type.

Further we suppose that all the parameters aj, b;, ¢;, d;, e;, f; are complex
numbers and all the associated coefficients aj, Aj, B;, Bj, 7, §;, E;, F; are real and
positive such that

P1 P2 91 92
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5=1

1=1 1=1 =1

P1 P2 L 93
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P1 9 m3 93 n3 P3
(18) wa=- Y A;-YBi+Y F- Y F+Y Ei- ) E>o.
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The double Mellin-Barnes contour integral (1.1) converges absolutely [8, p. 119]
under comditions (1.7) and (1.8) and defines an analytic function of two complex vari-

ables in the region defined by |arg z| < %le, larg y| < %rwg.

The well-known Fox’s H-function [5] of one variable is defined and represented
by means of the following Mellin-Barnes type integral:
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m

where L is a suitable contour separating the poles of gamma functions H I'(b; — B;s),
=1

n
for 7 = 1,...m from those of the gammas functions H IF'(1-a;+ Ajs),forj=1,...n.
=1
Asymptotic expansions and analytic continuations of the H-function are given by B.
Braaksma [3]. A detailed account of the H-function is available from the monograph
of A. Mathai and R. Saxena [7].
Reduction formulas for the H-function of two variables are obtained by R.
Buschman [4] and N. Rathie [10, 11] and T. Hai and B. Yakubovich [6, p. 86-88].
In this article, we derive six reduction formulas for the H-function of two vari-
ables with the help of certain known summation formulas for the generalized hyperge-
ometric series.

2. Main Results. The following reduction formulas for the H-function of twe
variables will be established here:

(i il
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where Re(1 — h) > 0.
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Proof. To prove (2.1), we denote the L.H.S. of (2.1) by I, and express the
H-function of two variables in terms of the double contour integral (1.1) to obtain

— (97i)" I'(y+s+kt)I(1 - B+ s)I(-s)
(2.7) I = (271) 2/1,, /L, 8,(t) CEYEYEYT) y'dsdt

where

n
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Evaluating the s-integral in (2.7) with the help of the well-known result

1 / I(—s)[(A+8)T(u+3) F(A)r(”’)2f'.(/\,p;u;-z)
a

—_— —_ N tZ%ds =
27 [(v+3) i I'(v)

and using Gauss’s theorem [9, p.68] and the interpreting the result with the help of
(1.9), we finally arrive at the result (2.1). The proof of (2.2), (2.3), (2.4), (2.5) and
(2.6) can be obtained similarly by using the results 7, p. 145], (7, p. 151] and [1, p. 81
(Eq. 3.1 to 3.3)], respectively.
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3. Special Case. If we set 0 = £ = 0in (2.4), we obtain the following reduction
formula

H ’ .l Zm,n [ ‘ (l - 0»1;1’)§(1 - B, 1)’(1 -7 1),(Cj,Ej)l,p ]
1,023;p,9 .3(0,1),(1 = b,1),(1 = ¢,1),(f;, Fj,q
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=272 T(B)I(y - 1) ﬁll,’l‘;;ﬁ ay © >

2 5 2/
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U Epa-5-%8) | TRg=9 e (ay
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(3.1)
- 3.50.U5 Fhan(1- 2 - 2.5
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