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1. Introduction

The Confluent Hypergeometric polynomials 1Fl(n; a, X) satisfy the following ordinary differential equation

@) D’ F.(n;o;X) + (oo —x)D ,F(n;a,X) —n, + F(n;o;x) =0

In a recent paper Panja and Basu (1999) has obtained some generating function for 1Fl(n; a, X)
Interpreting a suitably with the help of Weisner (McBride 1971) method. Aim of the present paper is to apply
Miller (Pontrjagin) method to find certain generating function for 1Fl(n; a, X) by giving suitable interpretation to a.

2.Lie-group- theoretic discussion. Let G(0, 1) be a complex 4-dimensional Lie group. The abstract group G(0, 1) consists
of all 4x 4 matrices of the form.

1 Ce" a =
O T
g= e b0 ;a,b,c,teC
0O 0 1 0
0O 0 01

(2.1)
where the group operation is matrix multiplication. We can introduce Co-ordinates for the elements g of G(0, 1) by setting g

=(a, b, ¢, 7). The Co-Ordinates are valid over the entire group. The usual topology of C induces a topology in G(0, 1) and is
simply connected (Pontrajagin 1958, Chapter 8). L[G(0, 1)] can be identified with the spaces of 4 x 4 matrices of the form

0 X, X, X,
oc:OXSXlO'xxxxGC
0 0 1 o "
0O 0 0 1
with the Lie product [ot, ] = o —Bo, a3 € L[L(0,1)].

The matrices
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0000 (0100
~loo10| |o0oo0oO
9o 000?000 o0

0001/ 0001

0001 0010
g0 100 o000
0000/ |00O0 O
0001 000 0

form a basis of the Lie algebra.
L[G(0, 1)] = g(0, 1) with commutation relation.
[8,g+] = [8, g‘] = [8, g3] = Owhere 0 is the 4 x 4 zero matrix.

The mapping 0L —> €XP oL is an analyhtic differomorphism of a neighborhood of O € L(G) on to a

neighborhood of e in G (here 0 is the additive identity of L[G(0, 1)]) where e is the identity element of G(0, 1). The
mapping defines a local one to one co-ordinate transformation in C*.

Here
1 0 0 c] 1 000
exp og° = 0 c 00O . exp ag” = 01 a0
0 010 0 010
0 0 0 1] 0 001
(1 b 0 O] 1 010
exp by = 0100  exp de = 0100
0 010 0 010
0 0 0 1] 0 001
(a,b,c,deC)

Let p be the representative of g(0, 1) on the complex vector space V and let J* = p (g%), I =p (g%, ¥ =p (¢®), E =
p(g). There operators obey the commutation relations

[J+’J—] — E, [J3,J+] =J+,[J3,J_1] :_J_
[J7,e]=[J",E]=[3%E]=0

where [A, B] = AB — BA for the linear operators A and B on V. We define a casimir operator Cy ; on V by
Cy =33 —EJF

Let p be the representative of g(0, 1) satisfying the conditions (i) p is irreducible (ii) each eigen value of J* has
multiplicity equal to one. The countable basis for V consisting of eigen vectors of J,

The irreducible representation ~L w, Ue C such that n# 0. The spectrum of ~L 0, WisthesetS=(-o+n;isa

non negative integer) and there is a basis () M & S for the representation space V such that.
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Pf =af , Ef =uf ,Jf =uf ,

(22)
Jf, =(a+o)f,,, Cyf, =71 —EP), f, =pof,

where the differential operators J*, J° are given by

J =(x,0/0x+0dloy-1)e”

23)
0y I =(x0/ox-1)¢’

0 I =(x0/ox-1)e’

such that

2o 3 GRMox)e”]=(a-1)= F(nlo-1x)e™”
o VLRMX)E]=(0-0)/ o F(mo+1x)e
ey I LRMax)e”]= Fnlo,x)e

eo ELR(Miax)e”]= R(naix)e”

From the relations it follows L =1,c0=—1.

Thus the realization by differential operations yields a multiplier representation T of G (0, 1) whose Lie-algebra is
9(0, 1).
3. Derivation of Generating functions: It follows that the function fa (x,y) = Fl(n;oc;x)e“y form a basis for a

realization of g(0, 1) by Lie derivatives can be extended to a local multiplier representation G(0,1) defined on Cl,, the
complex vector space of all entire analytic functions Cl,, is invariant under the given operators. The operators will uniquely
define a multiplier representation T of G(0, 1) on Cl,.

After computation of the multiplier we have

T[(expal*)f](x,t) =e *f(x +at, t)

3.1)

(32) T[(expbd )f](x,t) = A+ b/t) ' f (x(L+b/t),b+1)

(33) Tlexpcd®)f1(x,t) =f(x,t,e%)

ca  TEXPE)I(x,t) =exp(d)f(x,t) where t =e”

We have
T[9)f](x,t) =T[(exp aJ")(expbd~)(expc")(expdE)f](x,t)
=T[(exp al")T(exp bJ")T(exp cJ*)T(exp dE)F](x,t)

35 = e (@L+b/t) f[(x +at)(L+b/t),(t+b)e’]

where

g=(exp al*),(exp bJ"),(expcJ’).(expdE) € G(0,1)

The matrix elements of this local representation with respect to the basis f, are uniquely determined by
R(1, o, —1) and we obtain the relation
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IO, ) = 3 Ay @)F, (X )k =0,£1...
(3.6) Jpo—co

Using (3.5) and (3.6) and (X, t) =, F (Nn;ot; X)t" we can derive
exp(d —at)(L+b/t) ™ (t+b)™ + ke F (nlo, +K; (x +at)(L+b/t))

STANL (@) Fi(nio + bt +1
@7 =
where
exp([d + (o, + K)c]l o, —1+k +1))
A=
(k=D (o, —1+1+1)

F(~o, +1-1);k —1+1Lab) if k>k.

_ eXP([d(I _(08 '+ KLl ()40 F (<(o, +1-1);1— k + L ab) if 1> k

Thus, we have the following generating functions.
exp(d —at)(L+b/t) *(t+b)* el E (n;a, + k;(x +at).(L+b/t))
_ - expld + (a, + K).C] (o, + K)b*
w0 (kK-D(a, +1)

F(~oy, —1-1):k —1+Lab), F,(n,—o + L x)t% +1if k >1.

(3.8)
and

exp(d —at)(L+b/t)(t + b)** e ™ F (n; oy +k; (X +at).(L+b/ 1))

o0

-3 expld (*1(_":2; KL (a)* F (ot +1—k 1— k + I;ab)

39) F (o, +1x);t % if 1>k
(3.8) and (3.9) reduce to
exp(d —at)(L+ b/t) (t + b)a,F (n, o (X +at).(L+ b/ 1))

L F(—o+N—1,N +1ab).
Nzor(a—N)l

(3.10) F(no—N;x); 1V if k>1

and

exp(~at)(L+b/t)*(t +b)* F.(n, o; (x +at).(L+b/1)).

© N
= Z_(le [F@-o;N+Lab),F(n;o+ N,x)t*Nif 1>1k
N=0 .

If we replace 1/t in place of t we have from (3.10)
exp(—a/t) L+ bt)** F(n, o (x +a/t).(L+ bt))

RRIIM 2015, All Rights Reserved 2655 | Page



Volume-04, Issue-05,May-2019 RESEARCH REVIEW International Journal of Multidisciplinary

ir(i(a)N)bN F(~a—1+N;N +1ab)

(3.12) F(no =Nyt /NTif k>1
and from (3.11)

exp(=at)(L+ b/ t)* L F (n, o (X +at).(L+ b /1))

=> @" F@-a;N+Lab). F(n,o+N;x)t"/NIif 1>k
(3.13) N=0
Application. Puta=0,b =1, in (3.12) we get

L+ 0)“L F (o x(L+ 1)) = i F(“)N)

which is derived by Panja with the help of L. Weisner’s group theoretic method.
Case Il.Puta=1,b=0in (3, 13) we have

F (o — N;x)tN /NI

exp(—t),F(na;x+1) > F(n;a+ N;x)t" /N!
N=0
Which was also obtained by Panja and basu in a different form.
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