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On Generalized Rice’s Polynomial. (**)

1. -« Introduction.

The generalized RICE’s polynomial has been defined by KHANDEKAR (11,
p. 158, eqn. (2.3)):

Wy HEPEp o= p, [

1+ e, p’

n!

—n, n o+ pf+1,§& ]
swl .

When o= =0 this reduces to Ricr’s polynomial ([2], p. 108):
(1.2) H,(&, p,v) = o Fo(—nyn+ 1,81, p; v),

where n=20,1,2,.., and & p, v are complex variables but p —n—1,
— 2, — =3

With £=9p in (1.1), we obtain

(1 + ), —n,n—}—oc—}—ﬁ—}—l‘

(1.3) Pih (1 — 20) = o 2F1[ 1+ ; Ujl )

a JACOBI polynomial which reduces to Ultra-spherical and LEGENDRE poly-
nomials by setting = « and o= =10 respectively.
The generalized RIcE’s polynomial H™P(E, p, v) satisfies the following dif-
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ferential equation ([4], eqn. (1.2) p. 223):

[ 221 — ) D HP(E, p, v) +
+ [P+ e+ 2)v— (44 &+ o+ p)o2] De
(1.4) § H=P(E p, v)+
+ [P+ o) + {nln 4+ 1) — (L + &)@+ B+ 2) + n(x + f)}o]
| DH*P(&, p, v) + nE(n + « ++ f+ 1) HEP(E, p,0) =0,

where D = d/dv.
We require the generating function of the generalized RICE’s polynomial
([1], p. 159, eqn. (4.2)):

Lldat+p8), 22 +a+p), & —dut
PR ¥ ,
(1 t)l 3F2[ 1+0€, P 4 (1_t>2]
(1.5)

o (144 B
~F el

(. B) n
= (1 + “)n 'Hn (57 p? v)t )

in the present work.

In this Note an interesting result involving a generalized RIcE’s polynomial
has established with the help of the generating function. A number of known
as well as new results are also obtained with proper choice of parameters.
Therefore, the result derived in this Note is of general character.

2. — This section deals with the formula involving the generalized RICE’s
polynomial H*P(&, p, x).
The result to be established is

@1) an

_a +“)n(p)ni(:n)k<1+“+ﬁ)k (A + a4 p-+ 2k

Hte.p .
@ & 1+ 06l + « + Bluruts w0 &y P, @)

Proof. To obtain (2.1), consider

7 [%(“+ﬂ+l),%(o&+ﬂ+2),§‘ -m]
3~ 2

(2.2) ey e
= (1 — f)1+e+s i(l tat P

(o, ) k
=0 (1 -+ a) B0 py o)
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Next, in (2.2) put

—A4¢ .
TEwhe R
Then

2 . —
T+ vVice (I+vI—op

t=1

and (2.2) becomes

3Fz[%(a+ﬁ+1),%(a+ﬂ+2),$;m]=
14+ p

(2.3)

k:

H=P(&, p, @)

I

(1 4+ o + B), (— 1)ko* 2 1+atf+2k
(1 + o) 22k 14+ /1T

Now replacing

2 Tha-tfion b 7 P2 +a+ B+ 2k, (14 a4 f+ 2k) v
TFvi—w ¥ 2 ot f4 2% :

which follows irom example 10, p. 7 , We have
hich foll £ le 10 0 [3] h

Ma+p+1,3@+at+p & T
o | R o] =
_§0 et h 1)t of H{P (£, p, @)
TS O+ 22
o [HA et B2, J@ b atfroh)
A 2+ o+ B+ 2 ’

R (At at Bl (= 1) HP (& p, @)
am0 k=0 (1 + o)g 2%k

(B0 + a4 B+ 28], (32 + =+ B + 2]) "
nl(2 + o« + B + 2k),

+k

_§ 3Ot et B COEEP Ep o) (Lt et f o W,
w0 fmo (L o 28mikg ] (2 -+ a8+ 2k).



284 M. SHAH [4]

: 1
[obmined on using (at)s, = 22"(%) (“ 5 ) ]

zi i (L + o+ Bl (= DPHEFP (& p, @) (1 o + Blagron (1 + & + B + 2k)

n=Q k=0 (L 4+ o)y 2anaakp | (1 + «+ ﬁ)n+2k+1

lYiazd

[obtamed with the help of e et f o, TR T—

Q4w+ B+ 28 (14 o+ Blasan(l + o+ f + 27o>]

Therefore

“E{%— (@ + B+ il (@ + B + 20, (&), o —
710 (1 -+ o), (p)an!
(2.5)
=33 1T0+5)’ “D 4wt Bl x kB TP po0)

n=0 k=0 o), 22 n—E) Y1 + a + Blurrs

which yields equation (2.1) on equating coefficients of v» and using

(— D («)n

for o0<kgn.
(I—o—mn),

(“)n-—k —

3. - Corollaires of (2.1).

@) Substituting «= =0 and & =wv, etc.,, we obtain a known result
([3], p. 288, equ. (8)):

(P)a (1) & (= DF(1 + 2k) Hy (&, p, v)
En #5 @—k)!{n+k -+ D!

(3.1) vt =

b) Taking &==p and replacing » by {(1—2)/2}, we have

« (=)L + o+ B+ 261 + o+ p) P(«xﬁ)(m)
3.2 1 — a)s=97(1 .
( ) ( m) ( + (x) kgo (1 + & + ﬁ n+1+k(l + 95)

This is a known result ([3], p. 262, eqn. (2)).
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Abstract

The object of this Note is to obiain a relation inwvolving a generalized Rice’'s poly-
nomial with the use of the generating function. Particular interesting cases are also oblained
on specializing the parameters.
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