Accepted Manuscript

Characters of finite permutation groups and Krein parameters

JOURNAL OF
Keiji Ito
PII: S50021-8693(18)30487-3
DOI: https://doi.org/10.1016/j.jalgebra.2018.07.039
Reference: YJABR 16827

To appear in: Journal of Algebra

Received date: 7 May 2018

Please cite this article in press as: K. Ito, Characters of finite permutation groups and Krein parameters, J. Algebra (2018),
https://doi.org/10.1016/j.jalgebra.2018.07.039

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are
providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting
proof before it is published in its final form. Please note that during the production process errors may be discovered which could
affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jalgebra.2018.07.039
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Abstract Let GG be a transitive permutation group on a finite set Q. If G
is multiplicity-free, then Endg(C[?]) is commutative, and Krein parameters
qf,j can be defined. Scott proved that if qﬁfj # 0, then the corresponding
irreducible characters x;, x;, xx of G satisfy (x;x;, xx) # 0. In this paper, we
prove the converse of this implication for transitive permutation groups of
semidirect product type whose regular normal subgroup is abelian.
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1 Introduction

A finite permutation group is called multiplicity-free if the permutation char-
acter is a sum of distinct irreducible characters. For a transitive permutation
group GG on a finite set €2, let Ay, A1, ..., Ay be the orbits of G on 2 x €2, and
Ag, Ay, ..., Ay be the square matrices indexed by Q such that (4;),, = 1
if (z,y) € A; and 0 otherwise, for i = 0,1,...,d. Then the linear span
A = (Ao, A1,..., Ag)c is an algebra isomorphic to Endg(C[€2]), where C[(]
is the permutation module of G on €. If GG is multiplicity-free, then A is
commutative and the number of distinct irreducible characters appearing in
the permutation character is equal to d+ 1. In other words, the permutation
module C[Q2] decomposes into d + 1 non-isomorphic irreducible G-modules:
CQ=VveVid---®V,; Fori=0,1,...,d, let E; be the orthogonal pro-
jection from C[Q] onto V;. Then E; € A and {Ey, Ei, ..., E4} is a basis of
A. Let o be the Hadamard product. Since A is closed under the Hadamard
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