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On the finite group with a complete partition
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A partitio;i of a group $G$ is a system $\{H_{i}\}$ of subgloups of $G$ such that
every element of ’ except the unit element is contained in one and only
one of the groups $H_{i}$ . .Zil, are called components of this paltition. A par-
tion of $G$ is called coneplete, when all of its components are cyclic. A
$tigl$ oup with a complete paltition is called completely decomposable $(c. d.)$ .

Of course not every group has a complete partition. In this paper we
shall deal with finite gloups with a complete partition, and detelmine the
structure ot‘ such groups, when they $ale$ non-simple. Our main theorem is
the following :

$L_{-}^{\rho}tG$ be a $no\prime l-sirnple,$ $ r\ell$on-solvable $c.d$. group. Tthen $G$ is isomorpliic
to lthe fall $lin$ear fractiou$al$ group of one variable $o^{i}z/er$ a finite field whose
$cf_{l}aracteristic$ is greater than 2.

The author has, however, not yet been able to determine the structure
of c.d. simple groups. Well-known simple gloups $LF(2p^{n})ale$ clearly c.d.,
and it is conjectured that no other c.d. simple group exists. Evely known
simple $gro\iota_{J}p$ contains one of $LP^{\prime^{\neg}}(2,p^{n})$ as its subgroup, so $LF(2, p^{n})$ may
be regarded as the “ least ) simple group. It is suggested by this fact, as
it seems to the author, that the problem to find the structure of c.d. simple
gloups would be an interesting and impoitant one.

Finite groups with complete partitions have been considered by Konto-
rovitch $[1]^{1)}$ and [2]. His results will be sharpened to theolems 1, 2 and
3 of this paper and will play fundamental role in our study. This paper is
written, so as to be read without reference to Kontorovitch, so that the
results of \S 1 of this paper are essencially the same with his. In \S 2 we
shall $dete\iota$ nline the $st_{1}$ ucture of c.d. solvable gloups, and give the complete
classification of such $gl\infty lps$ . In \S 3 we shall give some remarks on the‘
structure of c.d. gloups and shall prove in \S 4 the main theolem stated
above. Our proof of this theorem is based on a chalacte] ization of linear

(1) The numbers in brackets refer to th $e$ bibliography at the end of the paper.


