Prespacetime Journal| January 2017 | Volume 8 | Issue 1 | pp. 93-95 93
Torres-Silva, H., Alvarez-Ballesteros, S. & Lépez-Bonilla, J., Cohen’s Formula Applied to Laplace-Chebyshev-Hermite Polynomials

Article

Cohen’s Formula Applied to Laplace-Chebyshev-Hermite
Polynomials

H. Torres-Silva', S. Alvarez-Ballesteros? & J. Lopez-Bonilla™

*Universidad de Tarapaca, EIEE, Arica, Chile
2ESIME-Zacatenco, Instituto Politécnico Nacional, Edif. 5, 1er. Piso, Lindavista 07738, CDMX, México

Abstract

We employ the Cohen’s expansion to obtain the explicit formula and the recurrence relation for
the Laplace-Chebyshev-Hermite polynomials.
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1. Introduction

Cohen [1, 2] proved the expansion:
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such that all x factors are to the left of the p factors, and:
= —ih = [x,p] = ih ¥
p=-—i ax’ xX,pl = Ln.

If we use 1 = —¢ ih, then (1) acquires the form:

n—k-r

n-2k € n—2k-r 4’
X o 3
Zr_o rl (n—2k-1)! dx7’ ( )

n
51 1
k=0 12k

Ayn
(ex +—)" =nl >
where ¢ is an arbitrary constant.

In Sec. 2 we apply (3) to the Laplace [3]-Chebyshev [4]-Hermite [5] polynomials H,,(x) to
deduce the corresponding recurrence relation and the explicit formula.
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2. Laplace-Chebyshev-Hermite polynomials

The polynomials under study verify the differential equation [6, 7]:

H! -2xH,+2nH,=0, n=0,1,2,.. (4)
that is:
Hy=1, H,=2x, H,=4x?-2, Hy;=8x3-12x, ... (5)

in according with the following annihilation and creation operators [8]:

d d
Hy = (2% = <) Hyoy = 2 — )" Ho,

(6)
d _ . ak ok
EHn_ann—l o ﬁHn—Z mHn_k.
On the other hand, for & = —2 the expression (3) gives:
_4\n _ [g] n—2k (—Dk+r n—2k-r 4"
(2x dx) =n! Zk=0 270 k! 7! (n—2k—-1)! (2 x) dx’ )
whose application to H, implies the known explicit formula [6]:
H,(x) =n! 2" Z[%] (-D* K2k (8)
n ) k=0 g1 (n-2k)! 4k ’
Besides, the action of (7) on H,,, leads to:
H,.,.(x) =m!n! 2" Z[g] LG—ZR GOk n—2k-r g 9
m+n(X) = M1 k=0 k1 4k ST=0 1 (m—r)! (n—2k—7)! X m-r (%), ©)
and for the special case n = 1 we obtain the recurrence relation [6]:
Hypi1—2xH,+ 2mH,_; =0, m=1,2,.. (20)

Thus we see that the Cohen’s expansion [1, 2] is useful to deduce properties of the important
Laplace-Chebyshev-Hermite polynomials.
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