EXPANSION OF GENERALISED FUNCTION OF TWO VARIABLES
INVOLVING LAGURRE POLYNOMIALS

By N.C. Jain

iI. Introuction

In this paper we have established two expansion formulae for the generalised
function of two variables [3, p.27] involving Lagurre polynomials by using the
integral established in section 2 and the orthogonality property of the Lagurre

polynomials. The particular cases of the main results are very interesting as on
specialising the parameters suitably the generalised function of two variables

reduces to the product of two Meijer's G-function from which many new results
may be deduced.

Recently, Sharma [3, p.27] has defined the generalised function of two variables
as follo_ws
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where L, and L, are suitable contours and positive integers p,- P9 P35 415 955 G3s
my, W, Ma, Ho and ng satisfly the following inequalities.
g,>>1, g3>1, p >0, ¢, 20, 0<m py, OSSPy, 0<K#o<(gy, 03 <(P3, U\713¢3;
P1+0,<q g, and p;+03<q 1T ¢5-
The values x=0 and y=0 are excluded.

For the sake of brevity, we shall denote the generalised function of two variables
141
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whenever there 18 no chance of mis-understanding.

Also, we have (3, p.35, (29)]
S(9. 2)=0(|y|*121") as z and y—o0.

where A=max. R(d,), k=12, - s #y and B=maXx. R(f,), k=1,2, - , Tl
‘We shall require the integral [1, p.292, (1)]
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2. in this section, we have evaluated an Integral invciving cLagurre polynomial
and the generalised {unction of two variables.
The intezral to Le established is
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1
— %}'?2—%‘42)??, larg z| <(m, —I-ﬁ3—-jlg‘ﬁl—-%‘ql — —P3—-%‘q3)n‘, R(B+md,+mf,)> —1,
R=1, weee, 5, k=1, 2, v , %9 and s is a pesitive integer.

PROOF. To establish (2.1), substituting the value of the generaliced function of
two variables from(1. 1) in the integrand of (2. 1), changing the order of integration
which is permissible under the conditions stated above, we obtain
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Evaluating ths inner integral using (1.2), then appiyving (1.3) and (1.4),
the results (2.1) follows by virtue of (1.1).
Particular Case:

Substituting p,=¢,;=0, and using the formula [4]
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where, A's and B’s have the same value as in (2.1),
2(mo+n5)> P14, 2(m3+%3)>f-73+43: larg | <(m2‘|‘”2_'%2"p2_%—42)m larg | <(mq

1, — 5Py~ 54IT, R(B+mdy+mf)>—1, h=1, e, ity, k=1, 2,25, and m is
a positive integer.

3. In this section, we have established two expansion formulae for the general-
ised function of two variables involving Lagurre polynomials with the help of

integral evaluated in section 2 and the orthogonality property of Lagurre polyno-
mials.

Expansion T.
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Equation (8.2) is valid, as f(x) is continuous and of bounded variation in the
open interval (0, oo). Multiplying both sides of (3.2) by x“e—”L‘: (x) and -

tegrating from O to oo, with respect to x, we obtain
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Using (2.1) and the orthogonality property of Lagurre polynomials {1, p.292-
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Using (3.2) and (3.4), the result (3.1) follows.

Expansion ].
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R=1, <«eeees ., M4, and m 18 a positive integer.
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result (3.5) is obtained.

L:(x) and then proceeding as in (3.1), the

Particular Cases:
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where A’s and B’s have the same value as given in (38.5)
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2(Mmy+19) > Pytqo, 2(mgt+115) > Patqs, arg y| <(my+1,— 5py—TPIT.  larg z| <

-(m3—i—n3—%-p3—%-q3)ﬂ:, R(B+a+md,+mf,)>—1, h=1, s , By R=1, »e++, n5 and
m 1S a positive integer.

In view of the properties of generalised function of two variables [4] and the

Meijer's G-function [2, p.216—219], a large number of interesting results involving
Appell’'s functions, MacRobert's E-function, Legendre, Whittaker and other related
functions may be obtained from (2.1), (2.2), (3.1), (3.5), (3.7) and (3. 8).

The author is grateful to Dr. R.K. Saxena for his keen interest in the prepar-
ation of this paper.
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