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Abstract

Random walk is a problemoften involved and discussed in mathematics,physics, chemistry
and economics.The exploration of the number and the probability of returning to the origin is a
common research direction. This article attempts to construct the recurrence relation of the
number of returning to the origin between different dimensions. We have found out that when
the amount of movements confirmed, the numberof returning to the origin conform a special
type Polynomial.

Besides, wecan get theasymptote by proving the specialcorrespondence betweenthe
number of returning to the origin andthe number of“Abelian Squares”, a sequence with
beautiful properties proposed by L. B. Richmond and Jeffrey Shallit(June 7, 2018). Though this
article does not involve any Further Mathematics discussion,we can easily find the number of
returning to the origin regardless of the amount of movement under any dimensionalspace.

As for the number ofreturning to the origin underlimited scope, this article only solves the
problem in two-dimensional space. We also verify the correctness of the formula through the

program. The work on the situation of more dimensional space is still in process.
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Hri5 a2 /= (Stirling's formula):https://www.britannica.com/science/Stirlings-formula

PR 2 Y R :http://140.127.223.1/senior/speech/93/940514-wu/940514-wu.pdf

R R https://www.itread01.com/content/1547048900.html

FEAERE  https://w3.math.sinica.edu.tw/mathmedia/HTMLarticle18.jsp?mID=38308
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