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Indecomposable Modular Representations.
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(Comm. by T. TAKAGI, M.I.A., March 12, 1947.)

The structure of finite groups possessing faithful (isomorphic)
irreducible representation (i. r.)in a non-modular field has been deter-
mined by K. Shoda his argument was supplemented by Y. Akizuki.
The result is: A finite group ( possesses a faithful i.r. in an (ar-
bitrary) non-modular field, if and only if for every ideal factor of the
product of all minimal abelian invariant subgroups the inequality

(S) c m/x

is fulfilled, where c, 1 and 1 denote respectively the number of
minimal factors in the ideal factor, the order of the minimal factor,
and the number of elements in the (-automorphism quasifield of the
minimal factor.

A somewhat generalized problem to determine those finite groups
which have faithful non-modular representations with t irreducible
components (i. c.), where t is a natural number, has been considered
by M. Tazawa". The result is to replace (S) by

(T) c [(t-1)c/t] m/X

Now in the present note we consider modular representations.
Here i.r., directly indecomposable representations (d. i. r.) and directly
indecomposable components of regular representation (d. i. c. of r.r.)
are three classes of representation of particular concern. Our results
about faithful representations of these kinds are similar to the above
theorems of Shoda and Tazawa, and assume more or less expected
forms. Namely

Theorem 1. Let K be an arbitrary fieM of charactristic p, and 9
the product of all abelian minimal subgroups of order prime to p in a
finite group . Then i) ( possesses a faithful d. r. resp. representa-
tion with t directly indecomposable components (d. i. c.)) in K if and only
if (S) (resp. T)) is satisfied for every ideal factor in 9; ii) The same
is also necessary and sufficient in order that ( have a faithful d.c. of
r.r. (resp. representation decomposed (directly) into t d. c. of r.r.) in
K; iii) ( has a faithful r. (resp. completely reducible representation
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