CHARACTER MATRICIES OF PRIMARY CYCLIC GROUPS

R. ZH. ALEEV, V. N. ALEEVA

In the work of Higman[1], an approach was developed to study the units of the integer
group rings of finite Abelian groups using characters. The foundation for this method is the
description of the relationship between two bases: the group basis and the basis of minimal
idempotents.

In [2], the units of the integer group rings of cyclic groups of prime orders were studied.
The next step is to study the units of the integral group rings of cyclic groups of orders
p"*t* where p is a prime integer and n 4+ k > 2. In this case, the relationship between these
bases will be quite complicated. We simplify this relation for groups of order p"** based on
the extraction of the character matrix of a subgroup of order p”, where n,k € {1,2,...}.
Unfortunately, the results obtained are very cumbersome, so we will limit ourselves to the
case when k = 1.

Further, we use the following notations.

(1) pis a prime integer.
(2) G = (=) is a cyclic group of order p"™! and P = (xP) is its subgroup of order p".
(3) « is a primitive p"T!-th root of unity.
(4) For any j,k € {0,1,...,p""t — 1} we have the character x;(z*) = a’*.
(5) e(x) is the minimal idempotent determined by the character x of the group G.

An arbitrary element u of the complex group algebra CG when decomposed by the group

basis and the basis of minimal idempotents has the form:
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Foranij{O,l,...,pfl} we put
(] = (Vilos Vs - - ilpn 1) 1 Bl) = (Blilo Bl - - > Blilpn 1) -

Theorem. With the introduced notations, the following conditions are equivalent.
(1) The element u belongs to CP.
(2) T'[j] —Oforanyj €{1,2,...,p—1}.
(3) B[j] = B[0] for any j € {1,2,...,p—1}.
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