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ON A GENERALIZATION OF HERMITE POLYNOMIAL-II

S. K. Chatterjea

Some years ago H.W. Gould and A. T. Hopper [2] introduced a second generalization
of the usual Hermite polynomials by making the definition

(1) g (x, h) = "% D=dJax,
a particular case of which was studied by L. R. Bragg [1]
In {1, p. 58] we notice that

T
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(2) D gn (Xl h).= J ! ( .‘ )gn—j (X' h)

—tD r
Now operating e on g, (x, h) we obtain

r 0 —t)m m r
9u (X_’t, h): P) ( m ) D On (X, h)
m=0 !

(3) = m{()(,ﬂ) ()" Gaom (x, h),

which can be compared with the result (6:19) of Gould-Hopper and which has an
interesting special case when h=—1 and r=2, viz.

_ n
@ () = 2 () O He

m=0

which can well be compared with the following result |3, p. 255]

() H. (x+vy)= 2‘ (:] >Hm @y "
m=0

Next let
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(6) G (X, t)“_"— RN 8, On (x’ h)
n= n!
Then operating e D on G (x, t) we get after som® calculation |
o) n n m r
(7) G (x_t.‘ t)‘: > an t | z (n ) (__t) On-m (Xl h)'
n= Nl m=0
which, when compared with (3), inplies that it can be verified easily by means ot )
(3) and (6). ‘
Next we consider the generating series %
? Yo (xh |
~ —— Ontm (X . |
m=0 m 1=

Here we have

@ tm T
<~ Fn—l_ On+m (Xc h)

m=0

0 im r n
- 5 —‘TehD X +m
m=0 :
oD (xn e'X).

Now from [2, p. 59] we know that
@) Px (xe™)=D: e e™)
Thus we obtain

m r n .
9 F = Geen (5 M=D (" e'X).
m=0
When n=0, we get as special case
(o 0] tm r r
(10) 3 - On (x. h)___etx—{~ht,
m=0 m .
s mentioned in the work of Gould-Hopper. Again when h = —-1 and 1=2

which i

we obtain from (9) the interesting special case of the usual Hermite polynomials viz.
m tm . n S o

(1) 21 Hun (12=D ot

m=0
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In other words,

o) tm n 49
2o Hun (9=, (@**F)

2 2

2 n
=& . (=1)"D_e

2 2
=ex g ¢

=e?.xt—t2 H, (x—1),

which is the well-known form of

H, (w)

11

? [w=x—1]

the generating functon for Hermite polynomials.

tD r~1
Let us now consider the action of e on g,r (x, h), where D = x+hr D
we have
tD
e g, M
o0} tm m r
..—_mio—m*!D d. (%, h).
Now we know from [2, p. 59]
(12) D gu (X h)=gppm (%, h).
Thus we obtain
tD ., 0 m r
(13A) e gn (x, )= X ——gun(x,h)
m=0 "
tD ntx ht,
(13B) e g, (x,h) =D¢ (e e )
(13C) e g,(x,h)=e (x™ et).
When h =—1 and r=2, we have the following interesting special cases of the

usual Hermite polynomials.

(148) @Dy (y = %

m=0

m Hn+m (x)"_“e

2xt—12 H, (X—1)
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(14B) ol(2X=D) iy (x)=D, (2tx—1?)

(14C) et(2x-—D) H“ (X)=9~

1]
[2]

(3]

2
D, [ (x»e™)

of which (14A) is a special case of the result (8.4) of Gould-Hopper.

REFERENCES

Bragg. L.R,—Products of certain generalised Hermite polynomials, assogiated relations, Bol.
Un Mat. Ital. 3 (1968), 347—355. '
Gould, H.W. and Hopper, A.T.—Operational for
Hermite polynomials, Duke Math. J. 29 (1962), 51 —64.

Magnus, W. Oberhettinger, F.and Soni, R.P.—Formulas an

of Mathematical physics, Springer-Verlag (1966).

mulas connected with two generalizations of

d theorems for the special functions

Dept. of Pure Mathematics

Received
Calcutta University

17.12.1986




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

