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Lommel Polynomials 
 

Dr. Klaus Braun 
taken from [GWa] source  

 

 

The Lommel polynomials )(xgn
, defined by ( [GWa] 9-6) 
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a relation between the modified Lommel polynomials and the Bessel function is given by 

Hurwitz’s asymptotic formula ( [GWa] 9-65): 
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From [GWa] 6-5, 13-6, 13-24, we recall  
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We summaries the above in 

Proposition 1: For the Lommel polynomials the following relations hold true: 
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In [DDi] proposition 1, iii) is proven building a proper Riemann-Stieltjes integral: 
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Laurent expansion about the origin that converges uniformly on and in any annulus whose 
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Remark: 

The Stieltjes inverse formula gives the relation to hyper-functions.  

The Riemann-Stieltjes integral representation then leads to proposition 1 iii) and 

The Lommel polynomials build an orthogonal polynomial system of a Hilbert space 
H  with 

0 .  

The relation to the Bagchi Formulation of the Nyman RH criterion is obvious [KBr]. 
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We recall Euler’s analysis of the zeros of the Bessel functions. With the notations we follow 

[GWa] 15-41, 15-5. We use the abbreviation kk jj  :  to write the zeros of )(0 xJ  in the form 
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In order to determinate the smallest zeros of )2(0 xJ  Euler differentiated logarithmically to 

conclude 
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Based on this formula Euler obtained a system of equations, which allow to calculate the 

k and from that to deduce the smallest values of k , i.e. Euler calculated 
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With respect to [DDi] we define the bounded variation function 
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Hermite Polynomials 

 

The Hermite polynomials )(xHn
 fulfill the recursion formula 
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The Hermite polynomials and the Hilbert transformed Hermite polynomials build a orthogonal 
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