
P
os
te
d
on

A
u
th
or
ea

24
N
ov

20
20

—
T
h
e
co
p
y
ri
gh

t
h
ol
d
er

is
th
e
au

th
or
/f
u
n
d
er
.
A
ll
ri
gh

ts
re
se
rv
ed
.
N
o
re
u
se

w
it
h
ou

t
p
er
m
is
si
on

.
—

h
tt
p
s:
//
d
oi
.o
rg
/1
0.
22
54
1/
au

.1
60
62
10
25
.5
03
58
77
2/
v
1
—

T
h
is

a
p
re
p
ri
n
t
an

d
h
a
s
n
o
t
b
ee
n
p
ee
r
re
v
ie
w
ed
.
D
a
ta

m
ay

b
e
p
re
li
m
in
a
ry
.

On some connection results between Laguerre polynomials via

third-order differential operator

Baghdadi Aloui1, wathek chammam1, and Jihad Souissi2

1Universite de Gabes
2University of Gabes Faculty of Sciences of Gabes

November 24, 2020

Abstract

Let $\{Lˆ{(\alpha)} n\} {n\geq 0}$, ($\alpha\neq-m, \ m\geq1$), be the monic orthogonal sequence of Laguerre polynomials.

We give a new differential operator, denoted here $\mathscr{L}ˆ{+} {\alpha}$, raises the degree and also the parameter of

$Lˆ{(\alpha)} n(x)$. More precisely, $\mathscr{L}ˆ{+} {\alpha}Lˆ{(\alpha)} n(x)=Lˆ{(\alpha+1)} {n+1}(x), \ n\geq0$.

As an illustration, we give some properties related to this operator and some other operators in the literature, then we give

some connection results between Laguerre polynomials via this new operator.
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