FINITE METABELIAN GROUPS AND PLANES OF ) .,
By Leranp L. Scorr

1. Introduction. We are interested in finite metabelian groups G whose ele-
ments, except the identity, are all of order p. The metabelian groups are those
groups whose commutator subgroup K is contained in the central C; hence,
G/C is abelian and of type 1, 1, --- . We shall assume that the commutator
subgroup K and the central C coincide. If not, C is the direct product of K and
an abelian group C’, and G is the direct product of C’ and a metabelian group
@’ which possesses all the interesting properties of G [1], [2]. H. R. Brahana
has classified groups G which are subgroups of the holomorph of one of their
abelian subgroups; thus, we assume G does not have this property [1].

In general, G has the form G = {C, U, , ---, U,} where C is of order p° with
k—1<¢<k(k—1)/2and G is of order p°**. Such groups have been classified
fork < 4[2], and for k = 5[3]. Fork = 6, the classification has been completed
for ¢ = 15, 14, and 13 [5]. This paper deals with those groups for which k¥ = 6
and ¢ = 12.

The group @ for which ¢ = k(k — 1)/2 has been referred to by Brahana as
the Master Group [2]. © is completely determined by & since a simple isomor-
phism of two groups with the same k is exhibited by letting generators correspond
and by letting commutators of corresponding pairs of generators corresond.
For k = 6, ® is generated by U, , U, , Uy, U, , Us, Us, all of order p, and we
have the additional defining relations for the commutators C;; = U;'U;'U,U;

Other groups for k¥ = 6 are obtained by imposing additional conditions on
the commutators. This results in equating a certain subgroup of the commutator
subgroup to identity and the resulting group G may be thought of as the quotient-
group of & with respect to the subgroup of C which was equated to identity.
In our case, we will be considering quotient-groups of the master group ®
determined by subgroups of order p°.

2. Geometric statement of the problem. The problem of groups is reduced
to a problem of geometry by the following considerations:

The general element of G'is ¢ = ¢ [[SU% where ¢ is in C. To a point
(x12,xsx425%6) Of the projective five-space S; , there corresponds the subgroup,
(¢, [T Us'}, of G.

Similarly, the general element of Cis¢ = [[;c; C3/, G = 1, -+, 5;5 = 2,
-+, 6), and to the cyclic subgroup of order p generated by ¢, there corresponds
the point (a15813014015016/A23024025026/ U34085056/ Aus@ss/ass) Of the projective
fourteen-space Y4 .
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