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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: 

 

                  𝑝 = −𝑖ℏ 
𝑑

𝑑𝑥
 ,                  [𝑥, 𝑝] = 𝑖ℏ .                                                  (2) 

 

If we use  𝜆 = −𝜀 𝑖ℏ, then (1) acquires the form: 
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where 𝜀 is an arbitrary constant. 

 

In Sec. 2 we apply (3) to the Laplace [3]-Chebyshev [4]-Hermite [5] polynomials 𝐻𝑚(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]: 

 

         𝐻𝑛
′′ − 2 𝑥 𝐻𝑛

′ + 2 𝑛 𝐻𝑛 = 0,         𝑛 = 0, 1, 2, …                                      (4) 

that is: 

      𝐻0 = 1,        𝐻1 = 2 𝑥,         𝐻2 = 4 𝑥2 − 2,         𝐻3 = 8 𝑥3 − 12 𝑥,  …                   (5) 

 

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

 

                                              𝐻𝑛 = (2 𝑥 −
𝑑

𝑑𝑥
) 𝐻𝑛−1 = (2 𝑥 −

𝑑
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                                                                                                                                (6) 
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   On the other hand, for  𝜀 = −2 the expression (3) gives: 
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whose application to 𝐻0 implies the known explicit formula [6]: 
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Besides, the action of (7) on 𝐻𝑚 leads to: 
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and for the special case 𝑛 = 1 we obtain the recurrence relation [6]: 

 

      𝐻𝑚+1 − 2 𝑥 𝐻𝑚 +  2 𝑚 𝐻𝑚−1 = 0,          𝑚 = 1, 2, …                                 (10) 

 

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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