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EXPANSION OF THE GENERALIZED POLYNOMIAL SET (R (x,y)},
FOR CERTAIN CLASSICAL POLYNOMIALS

By R.B. Singh

1. Introduction

The present paper aims at deriving a generating relation, involving the H-
function due to Fox, [1] and a Bessel function of order v, and of the first
kind, The expansions of the generalized polynomials En(x. y) in terms of a
certain classical polynomials, such as Legendre and sister-Celine under certain
conditions have been arrived at. Similarly, the expansions of the Legendre and
Sister-Celine polynomials in terms of the generalized polynomial set (R (z, )}
have also been deduced under certain restrictions. A number of interesting
results have been worked out as particular cases of the general results obtained
by the author.

A generalized polynomial set [E”(x, ¥)} has been defined by means of the
generating function (2. 1). This polynomial set {I_EH(x, )} happens to be a
generalization of as many as twenty four orthogonal and non-orthogonal
polynomials such as Hermite, Laguerre, Legendre, Jacobi, Sister-celine and
discrete polynomials, such as Meixner and Charlier's and several other
polynomial systems. For convenience the following notations have been used
for brevity.
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2. Generalized polynomials set (7, = 1}

THEOREM. If the polyuomial sc. R, (x, ¥)) is defined by the generating
Junction
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We get (2.2).
3. Applications

We consider the expansion of the particularized polynomial set {ﬁ,(x, )] in
‘terms of the Legendre polynomials P,(y), such as:
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PROOF. Using the known result given by Rainville [2, p.181(u)] in the ex-
pression (3.1), we have
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On replacing # by #-2k and comparing the coefficient of {* from both sides, we:
finally arrive at (3.2).

Now we shall obtain the expansion of Legendre polynomials in terms of the:
generalized polynomial set [f,,(x, y)}, under certain conditions in terms of the:
finite series.
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On making the substitution ¥"® in the right hand side of (3.3), we arrive at:

o L e ow e (OHG),.2 NG,
I 6O =2 2 O G ], = O0,G, Dol

L=V 701 @™ tb), oy _dn-r=3—n n+ht 2k
nth n (x! _’}')t
(WEY" " (a+b)), w5 ¢ B

Now, on using the lemma (2.3), and comparing the coefficient of " from
both sides we obtain (3.4). '

Special cases of (3.4).

(1) On taking m=m,=1=8=p=z=r\=l ; p=0=g=a,=b,= ulglz
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Next, we shall consider the expansion of the polynomials set {Fn(x. »} in
rterms of the sister-celine polynomials C n(y) and vice-versa.
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PROOF. On making use of the result [2, p.292(12)] in the equation (3.5) and
after a little simplification we get (3.6). ‘ .

Special cases of (3.6)

Similar to (3.4), we get the following results for Legendre Jacobi, Gegen-

banrer, Bateman’s and Ricc’s polynomials
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PROOF. Proceeding exactly similar as above we can find (3.8).
Special cases of (3.8)
As usual, we get the following results;
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Similarly the expansions of Hermite, Laguerre, Jacobi polynomials etc. in
terms of I?“(x, ¥) and vice-versa can be easily deduced.
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