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GROUPS OF PRIME EXPONENT AND OF LENGTH 2
WITH EIGHT GENERATORS AND LATIN SQUARES

A 1. Dolgarev
I ——

We study nilpotent groups of length 2 of prime exponent p which are generated by eight genera-
tors and satisfy some conditions which in a sense symmetrize groups (so-called the minimality and
saturation conditions). For a group, we write down a table of ties based on the properties of the
commutators of generators. The table is a Latin square symmetric with respect to the diagonal.
By a table of ties we construct groups of the type under consideration (for p = 2, these groups are
determined uniquely). We establish some properties of the groups and single out nonisomorphic
groups.

1. Groups of period p and tables of ties

1.1. Groups of period p with cyclic commutator group. Let N, be a group of period p, where p
is a prime number, i.e., g = e for any g € N, e is the identity element. Every p-group is nilpotent.
We assume that the length of nilpotency of N, equals 2. Consequently, the commutator group
C(N,) of N, lies in its center Z(N,) : C(N,) < Z(N,). It is known that the commutator group of a
nilpotent group lies in its Frattini subgroup ([1], p. 178), which consists of nongenerating elements
of the group (ibid., p. 177). Therefore, if a;, as, ..., a,, is an irreducible system of generators of N,,,
then among a; there are no elements of the commutator group.

If a, b, c are arbitrary elements of IV, then their commutators have the following properties:

[b,a] = [a,b]"", [ab,c] = [a,c][b,c], [a",b] = [a,b]".

Consider a group N, with m generators. In what follows we suppose that a;,a,,...,a,, is an
irreducible system of generators and that m is an even number.

Let the order of C'(NV,) be equal to p and Z(N,) = C(N,). Denote [as,a,] = ¢. The properties
of commutators imply the following statements.

Lemma. For any a;, © > 2, in the subgroup (a,,as,a;) generated by a,, as, a; there exists an
element h such that (ay, a2, a;) = (a1, a) X (h).

Theorem 1. Let N, be a group with even number of generators such that Z(N,) = C(N,) = (c).
Then N, possesses a system of generators ay,as,...,a,, such that

[a2,01] = [as,a5] = -+ = [am, apma] = ¢
and the other commutators [a;, a;] = e.

1.2. The minimality and saturation conditions. Consider a group N, of period p with eight
generators a;, i = 1,8. We impose the following conditions on N,:

1. Z(N,) = C(N,).

2. Every two elements a;, a;, ¢ # j, do not commute.
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