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ABSTRACT

The authors establish a new expansion formula for multivariable
H-function due to Srivastava and Panda [13]in terms of a series of
products of the multivariable H-function and the generalized Legendre’s
associated function due to Menlenbeld [9]. A rcsult given earlier by
Anandani [2] follows us a special case.

I. INTRODUCGTION

The multivariable H-function is defined by means of the following
r-tuple contour integral [ 14, p, 251, Eq. (c. 1) 1:
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where w = +(~1) and for the definition of the functions ¥(...) and
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¢.(&) (i = 1,...,r) and as also the condition of existence of the multi-

variate] H-function, we refer to [14, p. 251-253, Eqas. (c. 2)-(c.8)].
The various conditions of existence of the multivariate H-function

are assumed to be satisfied for multivariate H-function occuring in

this paper.

In this paper we evaluate an integral involving generalized associ-
ated Legendre function and the multivariate H-function due to Sriva-
stava and Panda and apply it in deriving an expansion for the mulrive
ariate H-function in series of products of associated Legendre function

and the multivariable H-function.
2. The Integral

The integral to be evaluated is

u,v

1
L1 I—x)e~4/2 (14 x)otel R )
(2-1) I~1( *) (142 ) k- (u-v)/z(v)

« H[(1—x)" (l---)c)t31 zl,.-.,(l—x)“’(l—}fx)a' z,] dx

_ oo (...k)¢ (v-—u+k+1)‘
= W—utviotl X s 0

2““1‘3121 (=0=V3B1s-+esPr);

(bs; B4, msB!‘”)l:a:

0, n-+23my, Ayy..esMry At
gertBr

P+2, g+ Lipys 015005015 gr
(U =—p—tjoyyyae); (As308475.00,04'7) Lp s (e, 'Y"')],pl;‘“;

(==vp— ety ayobBy, oo oiet-Br) 2 (dy, 8;')1’ PRARL

(c‘(r)’ W(r))l, e
(dy*", 3,(»)]’ qr]'

‘The integral (2. 1) is valid under the following set of conditions:
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and the conditions given in [14, p. 252-253; Equs. (c. 4), (c¢. 5) and

(c. 6)] are also satisfied.
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Proof. On expressing the multivariable H-function in the integrand
as a multiple Mellin-Barnes type integral (1.1) and inverting the order
of integrations, which is justified due to the absclute convergence of

the integrals involved in the process, the vaiue of the integral
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On evaluating the x-integral - with the help of the integral [10, p.
343, E,C_I.- (38)]:
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provided that Re(p - m_2_) > ~ 1, Re(o —I-—Z) > - 1; and 1nterpret-
ing the result with the help of (1.1), the integral (2.1) is established.

3. Expansion Theorem
Let the following conditions be satisfied:
(1) Ba,eeosPr > 05 ay,..5ar 2 0 (or Brs-sBr 2 05 agy..p0r > 0);

(ii) n, p, g, mi, n:, ps and g, are integers such that

0 npg20,1<m<grand 0 < m<p1,
% ie {1,....,r}, and the conditions given by [14, p. 252-253, Eqns,
(c. 4), (c. 5) and (c. 6)] also satisfied.
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Re(c + v + 2- @i =) > -1, (= 1ym = 1,...,r).

Then the following expansion formula holds:
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Proof. Let
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(—0)* (14+x)% 2, ]
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Equation (3. 2) is valid since f(x) is continuous and of bound‘ed" varis
ation in the interval (-1, 1). ’
u, v
Now, multiplying both the sides of (3. 2) by P ’ : (x) and
k- (u=v)/2
integrating with respect to x from ~1 to 1; evaluating the L. H. S. with
the help of (2. 1) and on the R. H. S. interchanging the order of sum-
mation, using [4, p. 176, Eq. (75)] and then applying orthogonality
properly of the. generalized Legendre’s associated functions {10, p.
340, Eq. (26) and Eq.(27) ]:

1 Uy, v U v -
ey [ »p (x) P (x) dx
=1 ke(u-v)/2 N-(u-v)/2

0, ifk =N

2070k ) Dk v 41) it
Qk-ut v+ 1) Tkou+ 1) T(k-t--v+ 1) Yh=N

provided that Re(u) < 1, Re(v) > ~1; we obtain

(3.4) =27 Qk=u+ v+ 1) Tk-u + 1) § (=k)p T+ k4 v-u-p)

k1 D(k+v4-1) p=0 wl D(1-u~p)



162 1]

z ("V“G;B”-..,Br);

HO. nt+2imy, my o sme, e [ ooy +By)
Zr | (B33 Bs"s B N1y

z(ar + Br)

P+2, g4+ 1:pi, qus - 3PesqrL

(u"p"ll‘; a]"“’a'); (ah ml’:"'sai”))la 2.

(-1=p~c-p+u v; ag+By,...,0r + Br)2

(s Y”)l,p, sz (Csy ij)l,p
d’, ‘e;‘/)l’ql sosidyn, 3,(7))1,‘]' ] ]
Now on substituting the value of Cy in'(3. 2), the result follows.
4. A Special Case

For n = p = 0, g = 0, the multivariate H-function breaks up ifito
a product of r H-functions and consequently, (3. 1) reduces-to
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For r=1, (4. 2) gives rise tothe tesult due to Anandani [2].
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