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ABSTRACT :

The present paper provides operational representation with the operation (expansion)
of the multivariable generalized polynomial set An {(Xm),y} in terms of Laguerre polynomial
where many new interesting results are given along with discussion and applications.
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1. Introduction

Special functions include certain set of functions as well as polynomials, such as
Legendre functions, Bessel functions, Hypergeometric function, Hermite polynomials,
Laguerre polynomials and Jacobi polynomials etc. [1-4].

These functions and polynomials have wide applications in mathematical physics,
biophysics, transport phenomena, flow through proous media, automatic computers and
various other branches of science and modern technologies. These funcitons occur in the
solution of boundary value problems [5-7].

Here in this paper we have focussed towards lagurre polynomials which are not
mainly useful in the quantum-mechanical study of the hydrogen atom and alkali atom but
they also find applications in transmission line theory and seismological investigations. As
such here this paper deals with the operation (expansion) of the multivariable generalized
polynomial set An {(Xm), Y} interms of the Laguerre polynomials. Many interesting new
results have been obtained on using the respective parameters along with discussion and
application.

2. Expansion of Generalized Polynomial set An{(xm), Y} in terms of the Laguerre
Polynomials.
We have [8]
28 International Journal of Engineering, Science and Mathematics

http://www.ijmra.us, Email: editorijmie@gmail.com



http://www.ijmra.us/
http://www.ijmra.us/

International Journal of Engineering, Science and Mathematics
Vol. 14 Issue 09, September 2025
ISSN: 2320-0294 Impact Factor: 6.765

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed &
Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

—
@)
o
~—
L1
=}
1
—
K
o
3
N—
E—
=
>>
S
—
X
o
—
N—
—
>>
N
x
N @
N
\<‘
=
N
I\
N—
N
/-_\
>
3
X
3P
E
~—

) (}\,mrnim )km A" (Xf tn+ek+elkl+e2k2+....+emkm -
Ko ! n!
Also, we have
(e = 3 (Y a1 ()
Yog (n-i) (+a)
Hence
DAY =23 D D
n=0 n=0 k=0 k;=0 k=0 i=0
% |:( r):|n+k2+....+km |:(Cp ):|n |:(a“m ):|km |:(ag ):|k (VZ )kl
|:( BS):|n+k2+ ...... Km |:(Dq ):|n |:(va ):|km [(bh) kq ! Kll
29 International Journal of Engineering, Science and Mathematics

http://www.ijmra.us, Email: editorijmie@gmail.com



http://www.ijmra.us/
http://www.ijmra.us/

International Journal of Engineering, Science and Mathematics
Vol. 14 Issue 09, September 2025
ISSN: 2320-0294 Impact Factor: 6.765

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed &
Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

MR (AX5 )kz Rl )km (=D)AL o), LS (x7)
k! yslasale g b (n=i)t (L o),

m

x tn+ek+e1k1+e2k2+ ....... +emKm

(}\‘ X en k’“}\l ( 1) (1+a) L(oo)tn+ek+elk1+ezk+ ..... emkm
m n+i
X
yelulk1+ezﬂzkz km I nl (1 + O(’)i
n n—ek || n—ek—ek; n—ek—ek;—.... em_1Km_1
S ol e ™ -
n=0 i=0 k=0 k=0 k,=0 Kmn=0
><|:('A\f)n ek—e.k;—(e;—1)Ky—...... (em—1)k :|
(BS )n ek—erky—(e;—1)Kky—.....~(e -k,
(C)] [(c,)]
= P/ In-ek &K —eoKy—...... emkm tm K
D,)] (B..)]
( 97 Jn-ek ek —€oKy—...... emkm va K
k k
kn k e, \ 2 en\ ™
(20)], (), 088 () o
X

| 1 I v/eraKi+esnKy 1
|: h :Ikl K KD K, Yy K-

kn—ek—elkl—ezk2 ....... emkm (_1)i (1+ OL)

(1+a), (n—1—ek—ex, —e,K,....... e K )!
On comparing the co-efficient of t" from both sides and we finally achieve after little

n—ek—ek;—e5k,....... mKm i

30 International Journal of Engineering, Science and Mathematics
http://www.ijmra.us, Email: editorijmie@gmail.com



http://www.ijmra.us/
http://www.ijmra.us/

International Journal of Engineering, Science and Mathematics
Vol. 14 Issue 09, September 2025
ISSN: 2320-0294 Impact Factor: 6.765

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed &
Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

simplification for e, es........ em>1
n 0
Ay =My >
i=0 KKy ,Kp...Kpn=0

y [1_ (B;) - n]ek+e1k1—(e2—1)k2+ ..... +em—1)kp
[1-(A,)—n]

ek+ek —(e,-1)Ky+....+(en -1Kp

X

) (\/Z)k1 Mk (_l)e(r+s+p+q+1)k 7\,k1 (_1)e1(r+s+p+q+1)+g+h (xzxgz )kz

| | eyuK+eoioK, I
k! K ! y K,!

k
e (r+s+p+q+1)+r+s)k en} ™ em (r+s+p+g+1)+r+s)k,
(-D)° *(Aler )" (D)

K 1 (1+a) K I )\Iek+elk1+ezk2+...+emkm
2

i m*
. (o)
X (_n + I)ek+91k1+ezkz+----+emkm Lia (X; )(1+ a)

(—OL + n)ek+elkl+e2k2+....+emkm (n B I)I
where a is non negative integer.
The single terminating factor (—n +1)
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3. Some Corollaries
Corollary I : Forex> 1, ......... em > 1, we have
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4. Discussion and Application

This paper presents expansion of the multivariable generalized polynomial set
An{Xm),y} in terms of Laguerre polynomial by using different equations and expressions
along with various new results.

Such type of study is significant and useful in the study of quantum mechanics,
transmission line theory and seismological investigations.
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