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1 Introduction Also (5) and @) determine the ordinary differential
equation

Many important classical differential equations has

connection with Lie theory. The interplay between  d? B

differential equations, special functions and Lie theary i Xgyg('n *)+(1-B-n-X)

particularly play important role in mathematical physics.

Radulescu 1] has discussed some properties of Hermite

and Laguerre polynomials2] using some operators 2 Main Result

defined on a Lie algebra. Further Mandé] jpbtained

some properties of simple Bessel polynomials considered.et End V be the Lie algebra of endomorphisms of a

by Krall and Frink H]. Pathan and Khan5] discussed vector spac®, endowed with the Lie brackét -] defined

some properties of two variable Laguerre polynomialsby [A,B] = AB— BA, for everyA B € End V. The main

studied by Dattoli and Torres[7]. result of the paper is as follows.

The Modified Laguerre polynomials (McBride]),
defined as

d ¢p By —
&fn (X)+nfn (X)—O (4)

B8) Theorem 1.Let AB € End V be such thd®, Blyn = —Yn,

£B (%) — A= —n; — (1N =B 1 where the sequencgn)n C V is defined as follows: gy=

n () Pt [1—[3— nJX] (=D)L 00 (@) 0 and By, = —(n+ 1)yn41, for every n> 1. Then Ay =
Vn_1 and y, is an eigenvector of eigenvaluen for BA, for

Then ff (x) satisfies the two independent differential every n> 1.

recurrence relations

q Proof: First, we shall prove

(B _ fB
dx( v (09) = fr_a () @) Ayh = Yn_1, for everyn > 1.
and Forn = 1, this equality is evident, because
d
x (ff () =t n+ B X — (+ D150 (3) A, Blyo = —Yo,
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A(Byo) — B(AYo) = —Yo,
alsoAyp = 0 andByy = —y; and therefore,

Ay1 = Yo

Now, suppose thay, = yn_1, then we have

[Aa B]Yn = _Yna

i. . A(Byn) — B(Ayh) = —VYn,
i. . A(—(N+1)Ynt1) — B(Yn—1) = —Yn,

i.e. — (N4 1)A(Yn+1) + NYn = —Yn,

i. €. A(Yn+1) = %Ym
i. . A(Ynt1) = Yn.

Therefore by mathematical inductiég, = y,_1, for every
n> 1. Itimmidiately follows thaBAy, = —ny,. Hencey,
is an eigenvector of eigenvaluen for BA, for everyn > 1.

3 A Concrete Application

LetV = C”(Rx R), we define the operatofsB € End V
as

Auxy) =y 128 ©
Buky) =35~ Yo~ (kB (O

for (x,y) e RxR.
We claim that the operators)( and @) obey the
commutation relatiofA, Blyn = —yn

Now, if u(x,y) assumes the form

Yn(X,y) = fa(X)y" € C*(Rx R), then we have
(A, B](fa(x)y") = = fn(x)y",

and our claim is justified.
Now, the relatiorBy, = —(n+ 1)yn.1 gives

(xyZ 28— 0+ B)Y) (¥ = — (0 D fas a0y
ie.

X2 (10(3) = Ot N+ B)fal) — (14 D) fsax) ()

Again, the relatioly, = yn_1 gives

(v 55) (009 = fo a2

2 (1% = o209

Finally, the relatiorBAy, = —ny;, gives

(10)

(v =2 — x+B)Y) (¥ 24 ) (Fa00y") = —nfa(x)y"
ie.
0? 0
xﬁ(fn(x)) +(1-8- n—x)a—x(fn(x)) +nf,(x)=0
(11)
Now, we observe that modified Laguerre polynomials

ff(x) is a solution of the differential equatiorl).
Further we note that the relation®)(and (@0) are
differential recurrence relations satisfied by modified

Laguerre polynomialsﬁrﬁ3 (x).
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