Rev. Acad. Canar. Cienc., XIII (Nums. 1-2-3), 55-58 (2001) (publicado en Julio de 2002)

ON PARTIAL QUASIBILATERAL GENERATING FUNCTION

INVOLVING BESSEL POLYNOMIAL
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Abstract :

In [ 1 ], Mandal introduced the term ‘Partial quasibilateral generating function’ as
follows

Glx.w2) = $a,wp®, (x)g™"(2)

n=0

where p® (x), q™*")(z) are two special functions of orders m+n, r and of param-

eters a, m+n and the coefficients are quite arbitrary. If q{™*")(z) = p{™*")(z) then it
is called partial quasi-bilinear. In the present paper we shall show that the existence
of a partial quasi-bilinear generating function involving Bessel polynomial implies
the existence of a more general generating function by means of one parameter
group of continuous transformations.
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I. Introduction

In[ 2 |, the author has proved the following theorem on quasi bilinear gencrating
function involving Bessel polynomial.

Theorem -1.
If

(1.1) G(x,u,w) = ia..W"Y,fa)(x)Y,(,"’(u)
n=0

then

(1.2) (l-wu)"'(l-wxy-'z)"“cxp(awy-'z)o[ x__ _u wvat J

1- wxy"z' 1-wt '(l - wt) (1 - wxy"z)

=33 T, 2B prn-1),(wy ) @)Y Y )

n=0 (=0 s=0
In the present paper we have extended the above mentioned theorem by using the
definition of partial quasi bilinear generating function of Bessel polynomial.
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Theorem -1.

If
(L) Glxuw)= 3a,w' Y9 x)Y" ()
n=0
then
WPy R " X u wvzt
(1.2) (=W (1-wxy™'z) " exp(Bwy Z)C{l—wxy"z'l—wl' a—wh (l—wxy"z)]
SRR w' -1\ n n+sys(a- n+s
=YY Ya, 7B e+ n-1),(wy ') @)U (Y ()
n=0 (=0 s=0 L
In the present paper we have extended the above mentioned theorem by using the
definition of partial quasi bilinear generating function of Bessel polynomial.
Theorem -2
If there exists following partial quasi-bilinear generating function
(1.3) G(x,u,W)=Ea w Y,f‘,',),,(x)Y‘f'"’")(u)
n=0
then the following more general generating function can be obtained
(1.4)
l—w[ I1~(p+m) l— -1 I-{a+m) -1 G X , u . wvzt
. ) B ) I-wxy™'z" 1-wt’ (1-wt){1-wxy'z)
_ O O O Wn"ﬁ[ -1.\¢ n+sy (a-¢) AEMES [
—2223, (p+m+n-1) (wy z) (zv)"t"Y 500 (X)Y, (u)
L1s! :
n=0 (=0 s=0
2. Proof of the Theorem - 2
We now define the following operators
@1 R =xzy"z-‘%+xz%+xy"zz-:—z+([3+mx—x)y"z
and
d ,0
R, =ut—+t"—+(p+m-1)t
(22) R;=uto—tt'—+(p+m-1)
such that
@3)  Ry(YSh(x)yez")=BYSah(x)y 2"
2.4) RZ(YP“"“‘)(u)t") =(p+n+m-1)Y," " (up"!
and
(2.5) R.)f(x,y,z) = (1- wxy'z)exp(Bwy 'z) x . S, A
: exp(wR,) iz 3z} = 1-wxy 'z 1-wxy'z' 1-wxy 'z
=(1-wt ""’““’f( ;)
(2.6)  exp(wR,) f(u,t) =(1-wt) —_—
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Firstly, we consider the following generating relation
@7  Glxuw)= £ a,w'Y ()Y, (v)
n=0
Replacing w by wvtz and then multiplying both sides of (2.7) by y°, we get

@28  ¥Gixuwvz)= Y a, (W) (Y (x)y*2" Y, "))

n=0

Operating “Rie*R2 on both sides of (2.8), we obtain
(29) "™ (y*G(x,u,wvazt))

=e"Rig"R: l:ian(wv)ﬂ (Y'(“:')n(x)yaz")(Y‘:"fn(u)(n)]

The left member of (2.9), with the help of (2.5) and (2.6), becomes
(2.10) e*Me*®: [y“G(x, u,wvzt)]

=e*™ y“(l—wt)"(""")G(x, = ,WVZ()
I-wt 1-wt

I-(4m)

=y“(1- Wl)lu(mm’(l - wxy 'z) exp(Bwy 'z)

xG X — 0 wzvl '
l-wxy 'z 1-wt (]—wt)(l—wxy"z)

On the other hand the right member of (2.9), with the help of (2.3) and (2.4),
becomes

(2.11) e"“'e““’[ian(wv)"(Yi‘fl,(X)y“Z")(Y,‘,'"’"’(U)t")}
n=0

© oo oo ¢ s
= 5 5 Sa, () 0 2 Y0,y (1), Y ),

Equating (2.10) and (2.11), we obtain

1—wt 1<(p+m) 1- -1\ -{a+m) -1 X u wvzt
(2.12) ( ) ( b z) exp(Bwy z)x l—wxy"z'l—WI'(l-wt)(l—wxy"z)

=3 T, B ) (et 1) Y, (Y ),

=0 ¢=0 5=0 £!s!
which is our desired result.

Special Cases :

a) Putting m=0 in the above mentioned result (2.12), we obtain
Result - 1
If

G(x,u,w) = Zanw“Y,f“’(x)Y,‘,")(u)
n=0
then
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- - u wVvzt
(1-wt)' (1 wxy lz) “exp(Bwy 'z )G[l “wry 'z T-wt (1-wi)(1 - wxy” z)J

= 222 —a'(p+n—1).(wy"z)‘(zv> Y (x) Y (u).

n=0 (=0 s=0 (' '
which is theorem - 1

b) Putting p=0, y=2=t=1 and setting Y;"*(u) = 1in the above mentioned result (2.12),
we get the following result :
Result -2.

(1-w)"P- wx)"’exp(ﬁX)G[ e w;r_wx))

s!

53 Sa, 0 Lo-n M (w ") OB ye-niy)

%iian‘:—;wvr(n~1),v:i‘,'*(x)

M

-CXP(BW)EZa —(WV) (n=1),Y,%(x)

. P(1—wx)'® -w : -
- (1-w) 7P (1= wx) ™ exp{B(x )}G[l—wx'(l-w)(l—WX)J

= Eon(x,v)w"
n=0
where
o,(x,v)= 2 = 1) Y (x)v"

s=()
which is found derived in | 3 |.
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