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Introduction

The study of random quantities and their behavior within mathematical
frameworks is a central topic in probability theory and functional analysis. One
particularly intriguing area is the convergence of random variables with a Poisson
distribution in Hilbert spaces. The Poisson distribution, often arising in scenarios
involving discrete events over time or space, exhibits unique properties that make
it a valuable subject of study in stochastic processes.

Hilbert spaces, as complete inner product spaces, provide a versatile
framework for analyzing random processes and their convergence. This setting
allows for the investigation of both finite-dimensional and infinite-dimensional
cases, broadening the applicability of results. The interplay between the Poisson
distribution and Hilbert space opens pathways to approximate such random
quantities with normal distributions [4]-][6], leveraging tools like the central limit
theorem.

This paper delves into the convergence properties of random variables with a
Poisson distribution within Hilbert spaces, focusing on their approximation by
normal distributions. The analysis includes an exploration of the statistical and
functional characteristics that govern such behavior, with implications for fields
like mathematical statistics, stochastic modeling, and theoretical physics.

The main part

The purpose of the article is to investigate what infinite dimensional
consequences follow from the results of the published work of the authors [1]-[3].
It will be demonstrated that the accuracy of the approximation significantly
depends on the rate of decrease of the sequence of eigenvalues of the covariance
operator of the terms.
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the distribution of the normal sum will approach a normal distribution in Gilbert
space. This article shows to study the speed of approaching.
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It is also an empirical process and the F,(x) - the

empirical distribution function, based on the sale of x;,x,...,x, the Puasson process.
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Inequality occurs. This proves that the theorem is true.

Based on the Komlish-Mayor-Tushnadi theorem [2], there exists a
probability space (Q,F,P) in which the empirical process for arbitrary n was

(1)
X, () determined.

Conclusion

The convergence of random quantities with a Poisson distribution in Hilbert
spaces underscores the rich interplay between stochastic processes and functional
analysis. By examining their behavior under the framework of Hilbert spaces, this
study highlights the conditions under which these random variables can be
approximated by normal distributions.

The findings contribute to a deeper understanding of the theoretical
properties of Poisson-distributed random variables in infinite-dimensional spaces.
Such insights have significant implications for both theoretical and applied
sciences, including the development of advanced probabilistic models and the
refinement of numerical simulations in various disciplines.

Future research could expand on these results by exploring convergence
under alternative metrics or by applying these principles to specific applications in
physics, biology, and engineering, where Poisson processes play a critical role.
This work establishes a foundation for further exploration and innovation in the
field of stochastic analysis.
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