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ON THE OPERATIONAL REPRESENTATION
OF SOME HYPERGEOMETRIC POLYNOMIALS

JYor: CHAUDHURI *)

1. The object of the present paper is to obtain operational re-
presentation of some hypergeometric polynomials. We incidentally
find connections between different types of classical orthogonal poly-
nomials. We have used bere the method of p-multiplied Laplace
transform. The notations and formulae used are given below.

A funetion f(p) is said to be the operational representation of
a given function h(zx) if
tR) f=p [emh@anp>o

0

provided the integral converges. The relation between the original
h(x) and its tmage f(p) is denoted by

(1.2) h (@) — f(p) or f(p)<«—h(®)
(1.3) a 911%'3'—1—).

2. Let M, (x) denote the polynomial

(2'1) p-l-qu - n’ a’l’ ety a’P ’ x
byy ey by

*) Indirizzo dell’A: 206/1/D, Bidhan Sarani, Calcutta 6 - India.



28 Jyoti Chaudhuri
and G, (x) denote the Polynomial

2.2) pi2F, My &= Ny @y ey Oy 3 1—2

Now,
n

(— n)r (a'i)r soe (ap)r
gnto—1 ]lIn, ) =23 ghtetr—1
D=2 T s e (b

Finding the operational representation of the right side term by term,
Left side
. d (_ n)r (“1)7 oo (ap)r F(a’ + n + 7‘)
TR T By B prreF

_ T4 a) 2 (— ) (@) o (@) (@)
pn—l—a—l r=0 T ! (bi)r oo (bq)T p?’

I'(n 4+ a) 2
= (1=,

Therefore,

(2.3) ot @) >~ 6, (1 2)

Particular cases :
(i) Putting p=0,g=1,b,=14a,a=1-+a -+ B in (2.3)
we get

(2.4)

n-a: a . 1 o
o gy T AL ey )

where L{® (x) is the generalised Laguerre polynomial and P? (z) is
the Jacobi polynomial [[5] p. 62, p. 102.]

(ii) Putting a =f=1— % in (2.4) and using the definition
of P} (x) [[5], p. 81].

(2.5) antui-1 L,(f‘ D () s

I’(2/1)F(n—|—l+—;-) pnl(1__ 2)

r (l + _;_) i1



On the operational representation of some hypergeometric ete. 29
(iii) Putting « = =0 in (2.4) we get

(2.6) " Ly, (x) -—)Z—'Pn (1 — —g—)

where P, (x) is the Legendre polynomial. This is a known operational
representation [[2], p. 56].

1
(iv) Putting &« = =— in (2.4) we get

2
1
n+4+ — . 2 (2n 1)! 2
(2.7) @ 2Hﬁ+uﬁﬁf+¢—ﬂ”‘L;iE—Ll“<l"Z)
and putting o« = f = — %, we get
i — . (2! 2
(2.8) @ Hyn (f0) > (— 17 5 Ta(1— —

where H, (x) is the Hermite polynomial [[5], p. 105] and T, (x) and
U, (xr) are the Tchebichef polynomials of the first and second kind
(5], p. 60].

3. We have
a, n + o\ [z + 1\ z—1
(3.1) m“wb{'j)(z )Jﬂ—m—n ma+1m+J
1
Putting % =1t and multiplying both sides by t#

@p (t+1 nta\ no(—n)(—n—f) o,
v —1r b (t—l) (n )ﬁo r!(a 4 1), o

(— 1y T'(n + 6 +1)
Tt p—r+1

Since

(—n—pB)=
the right side

9%(nj“)lﬁ’l(—";a+l;—p%

wpft4+1\. T 1)
er  we—1pp () o TEEEED oy

By giving different values to «, § we get Operational representations
of different kinds of polynomials.
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When ¢ = g =0, we get the known operational representation

(3], p. 52].

(3.3) N e - e

4. We have

(3]
(4.1) pi .\ _ (=1yI'm—r+4)
h@= 2 TroTe—2r+1)

(2ay=2r ... [z > — -;—] .

1 1
Putting » = p and multiplying by " % —, we get
1
rap} (—— 1
_()_n—Vll) —_— [3'”] (— l)r on—2r F(n J—— _l_ l)
l+% n—1 - r=0 r! (/n — 2,'.) ! pn_,._l_)__l
the right side
1
X [—g"n] (_ 1)1’ on—2r it
N1 —
<—:r=0 r! (n__z,,-)!w
1
. x—;— n+4i—1 [22”] (— 1y (2'/;),._2,.
B =0 ! (n—27)!
= w% whim1 Ha (@)
n!
Therefore,
1
Lapaa raypeH=
x? — . Vi’-
*2) T Hulfo) > ——
n! PR

By giving different values to 4 we get different operational repre-
sentations.
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5.
1—2x
(5.1) P, (x) = F, (—n,n+1;l;—2—>
Therefore,
2% _ 4 (—a)(n+1), &
P (1 _F)_ 2T,
Since

(2r) ! = 2%r (1), (%) y

the right side
‘ 1 1
<—,—2F3(—n,n-{—l;l,l,?;zﬂwz).

We know [[1], p. 186]

(6.2)  Fi(ese;2)1F1(a505—2)=
1 1 1
=, Fy [“,9—“599‘2‘&?(9"'1)3 4_22]
Putting a = —n,0=1,2 = iz, we get

(6.3) Ly (A%) Ly, (— Ax) =

1 1 . 247
i on(i-%)

=,F I’

—n,n+1;1,1

This was obtained by Shabde [4] by a different method.

6. From (2.4) and (4.2) we get

oo

(6.1) -/ e—2 gntets I () do =
0

=F(n+a+ﬂ+1)P(:rﬂ)(l__%)’y>0

y" ta+p+1
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IT'W)I(n+1) P,f(—l—),a>o

et fa
a 2

In conclusion I would like to express my gratitude to Prof.
B. N. Mukherjee for his kind help and guidance in the preparation

of this paper.
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