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Abstract

The article mainly constructs the cellular basis of the centralizer of the permutation matrix corre-
sponding to the elements of the permutation group in the full matrix algebra over the complex field,
thus showing that the centralizer of the permutation matrix corresponding to the elements of the
permutation group in the full matrix algebra over the complex field is a cellular algebra. The proof
of the article is divided into three parts according to the sections. The first part gives the definition
of cellular algebra, the definition of centralizer algebra, and the meaning of some symbols. Then,
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the second part proves that the group algebra of the cyclic group over the complex field is cellular
based on the connection between the group algebra of the cyclic group over the complex field and
the centralizer algebra of some permutation matrices. The third part of the article discovers the
connection between the structure of the centralizer and the basis of the cyclic group over the com-
plex field through the block product of the permutation matrix according to the fact that the group
elements of the permutation group can be expressed as the product of disjoint cycles, and then con-
structs the cellular basis of the centralizer of the general permutation matrix in the full matrix al-
gebra over the complex field based on the cellular basis of the cyclic group over the complex field.
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