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A Laplace-Pólya integrál kombinatorikai tulajdonságai és alkalmazásai

Kulcsszavak: Sinc integrálok; Euler számok; kocka-hipersíkmetszetek
In this thesis, we investigate the Laplace-Pólya integral defined by [image: ]. Utilizing its combinatorial properties, we prove a lower bound for [image: ]. This result provides a natural counterpart to the upper bound established in our previous work.
Applications of the Laplace-Pólya integral in mathematics, physics, and engineering inspired researchers to determine it effectively for exact values of [image: ] and [image: ] . In the 19th century, Laplace expressed this integral as a finite sum in his prominent work in probability theory. Later, mathematicians provided additional approaches to gain this result using, for instance, the Laplace transform or Cauchy's integral theorem. Besides Laplace's stochastic interpretation, Pólya revealed the geometrical meaning of this quantity in 1913, which served as the foundation of a future research topic in convex geometry. However, these methods were not practical enough to calculate this integral conveniently for large values of [image: ]. Applications in telecommunication during and after the Second World War revitalized determining the Laplace-Pólya integral more efficiently. From this period, we highlight Thompson's article, who proved a powerful recursion formula.
In the present work, relying on Thompson's approach, we study the Laplace-Pólya integral by combinatorial methods. Accordingly, our investigation focuses mainly on the integer values of the function. In my previous thesis, we needed to establish an upper bound for the ratio [image: ] for integer values of [image: ] . The main result of this thesis is providing a lower bound for the same ratio. The structure of the proof remains similar. However, it was not obvious how to find the appropriate lower bound for which the proof via recursion works. We decided to give a small insight into this process through discussing the key points.
A direct consequence of the central result is extending and generalizing the previous estimates by Lesieur and Nicolas. Yet, our approach is purely combinatorial and elementary, standing in stark contrast with their technically demanding proof. Their article motivated us to explore the connection between the Laplace-Pólya integral and Eulerian numbers as well. Using our estimates, we derive some corollaries for the sequence of the maxima of Eulerian numbers. As a conclusion of our work, we consider generalizing our methods to bound the ratio [image: ] and its possible consequences regarding central diagonal hyperplane sections of the unit cube.
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