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1.

Let G be a finite P-group. Denote dimH\G,Zp) by d{G) and dimH2(G,Zp)
by r(G), then d(G) is the minimal number of generators of G and G has a pre-
sentation

G = FjR = {xu-,xdiG)\Ru-,Rm},

where F is free on xu---,xd(G) and R is the normal closure in F of R1,--,Rm.
We have always that m §; r(G) = d(Rj\_F, i?]) and we say that G belongs to
a class, @p, of the finite p-groups if m = r(G). It is well known (see for example
Johnson and Wamsley (1970)) that if G and H are finite p-groups then r(G x H) =
r(G) + r(H) + d{G)d{H) and hence G, He<gp implies Gx He&p, also [it is
shown in Wamsley (1972) that if G is any finite p-group then there exists an
He&p such that G x H belongs to &p. Let G1 = G and Gk = G"'1 x G then
we show in this note that if G is any finite p-group, there exists an integer n{G),
such that Gke<Zp for alal k ^ n(G).

2.

Let G be a finite p-group of nilpotency class c, then G has a presentation
G = FIR = {xu---,xd(G)\Ru---,Rr(G), SU---,S,} where Su---,St are commu-
tators of weight c + 2. Define b(G) to be the minimal t such that G has a presen-
tation of the above form, then Gecop if and only if b(G) = 0.

LEMMA. Suppose H and G are finite p-groups then

b{G x H) ̂  max(b(G) - r(H),0) + max(b(H) - r(G),0).

PROOF.

G = {XI , - ,X , I ( C ) | « I , - , «KG) . s;> ! ^ ' ^ d(G)> 1 ^ J ^
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Let K be presented on generators xu •••,xd(G), xi ,"-,x^( H ) with relators,
lx,,x'j], RmS^\ RX,1 S;/Sv) where l g i g d(G), 1 £ j £ d(H), 1 ±S m g r(G),
1 ^ n ^ r(H), r(G) + 1 ^ u ^ b(H), r(H) + 1 ^ v S HG). Then Sn is in the
centre of K and hence X is of class c + 1 and therefore class c. Therefore
K = GxH and fc(X) ^ max(b(G) - r(H),0) + max(f>(H) - r(G),0).

We have inductively that

d(Gk) = fcd(G) and r(Gk) = kr{G) + (fc(fc-l)/2)d(G)2.

Also the lemma states that fe(G2) ^ 2&(G) and hence b(G*) ^ 2*fc(G). Choose
a fe such that fe(G) ^ 2k~3d(G)2 and consider G2* x G2*. We have,

and since

b(G2") <: 2kb(G) ^ 22k~3d(G)2 £ r(G2"),

then b(G2"+1) = 0.
Let a be such that b(G") = 0 where a ^ 2*+1 then we will show that

b(G"+1) = 0. We have r(G") ^ 22k~3d(G)2 and fo(G) ^ 2*-3d(G)2 whence by
the lemma

b(Gx+1) g

g 0, and we have proved the following:

THEOREM. Let G be a finite p-group. Then there exists an integer n(G) > 0
such that Gk e <Sp for all k ^ n(G).
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