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In this paper, the author defined a polynomial associated with the generalized
Hermite polynomial defined by Lahiri (1971) earlier. Hypergeometric form,
generating relations, nth differential formulae and the differential equation
for associated generalized Hermite polynomial have been derived in this

paper.
1. INTRODUCTION
In a previous paper Lahiri (1971) has defined the generalized Hermite

polynomial Hy 5, () as

l)lc n! (vx n-mlc

nMSls

He,m, fx) = Ty (1.1)
where m is a positive integer and » is a non-negative integer.
We have shown (Lahiri 1971) that
(i) Ha, m, ) =("x)ano[A(m§ —n); —; -(““'me) :l .. .o {1.2)

for m =v =2, H, , ,(®) reduces to the Hermite polynomial H,(x).

(1) Ha, m,o(x) = (=1)rpil=m)n)m~1)n ey [—n; (m(1); 1); (-—- l%) J (1.3)

ty § m
(i) Hy m, . (2) = (’;n:’;)-!D(m—l)n[xmn mFO{ Alm; —mn); —; —(— ,%) }]
(1.4)

Lahiri (1969-70) has also shown that the differential equation satisfied by
H n,m, v(x) as

m

d
mEx‘Tan, m, v(w)—vmxa—:;H“'m' p($)+anHn,m,u(x) =0 .. (L)
where n > m—1.
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We shall be using the following notations:

i)  A@®; a)=

(i) Afa(l); b] =

i.e. the last one term of the sequence A(a; b) is deleted.

o siem 0= (. (57,

2. DEFINITION AND HYPERGEOMETRIC ForM

From (1.1), we have
%5

dae _ (—1)¥ 5 | pr—mkgn=p—mk
;l;’;[H"’"""(x)]_ k§=:0 k! (m—p—mk)!

Let us define the associated generalized Hermite polynomial as:
(xq__l)p(n—p) ar
v? da®
"5

(—1 (va)n—p—mk
p(n—p)
(af—1) kzo k! (n—p—mk)t’

(]

H?  (x) =

n,m,y

Hemo@] .. .. .. (21)

Also

l)k(vx n—~mk
HY () = ()@= 12 ’ZO Py (2.2)
_(”:f)( 1P Hy @) .. .. .. (23)

where p and n are non-negative integers and m is a positive integer. If p =0
and m =v =2, Hy, . (x) reduces to the Hermite polynomial H,(z).

Again (2.3) can also be written in the form of terminating series as
follows:

Hﬁﬂ; m, W(®) = (”+1)p(ﬂ_1)p"(”x)"mFo[A('m? —-n); —; "(%) ] (2.4)
and
H? (x) = ﬂ_‘ (mmy+me+ )' (yz)’"Z
mmytma+p, m,v _,ml! (l)mz 1 2TP) -
X (49— 1)P(mm1tme) Jm[_ml,,; A(m; 14mg); (;ﬁ) ]

(2.5)
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3. GENERATING RELATIONS

(i) From (2.2), we get

i o, m, NN A" -
n+p

n
m.

—
L_J

x« 1)2n{va) = mign

N

! (n—mk)!
n=0 n=0k=0
bt d xq 1 p(n+mk)(vx)ntn+mk
= Z Z kT nl
n=0k=0
e e b iy ST )
(ii) From (2.2), we have
. . 2B ]
(C)nHY ,,+,,,,,, a” a:“-—-l)?"(vx) mkgn
z (n4p)! - Z ! (n—mk) |

n=0 n=0k=0

N (CDHO)nme{at =12 np
- Z k! n!

N (= 1)H(O)malze— 1ok
B z E! [1—yxt(x?—1)P]ctmE

= [l —vat(x7—1)?]"°

E=0
oy - ) milE=1)? }'"
x”’F"[A(m’ )= T i SmE—1) |
We thus arrive at the divergent generating relation
—vat(xa—1)7}e Do)y — s — _M%m
{l—wat(x2—1)?} mFo[A(m, e); — gl——vz't(xq—l)f’ ]

(3.2)

4. nth DIFFERENTIAL FORMULAE

By the use of (2.3), (1.3) and (1.4) respectively, we get nth differential
formulae for H7 +p,m,»(@) in the following two forms:

@ Hﬁﬂ, m, (@) = (=" (n41)p(xt —1)prya-mn

xD“’“”"lFm_l['—n; Alm(1); 11; (vm_x) ] .. .. (4.1)
. » o V¥ (D)ny (¢ ~—=1)7n
(i) H1H-p, m, v(w) = ml_l r
r=1\M/y

m
xD(’”‘l)"[x"”'mFo{—n; A[m(l); 1~ 1 —n]; - —-(— _’f‘_) ]
‘ m Ve
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5. DirrFERENTIAL EQUATION

95

From (2.3) and (1.5), we shall derive the differential equation satisfied
by HY +2,m, »{%) in the following manner.

Let us take

Ho,m, (&) = Y(a8—1)=>n.

Therefore, (1.5) may be written as

where

Lahiri, Maya (1971).
27, 117-21.

(1969-70).

78-83.

m
m > ["C, D (at—1) 2 Dr ¥ ]~ ma(at—1) DY

r=0

+ gt + (@0 —1)](@s—1)"" ¥ = 0,

— P
Y= Hn+p, mn, v(x)
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