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A FINITE pGROUP P = AB WITH Core(A) = Core(B) = {1} 
J. D. GILLAM 

Let A and B be subgroups of the finite p-group P, and let P = AB. 
We give an example of such a p-group with Core(A) = Core(B) = 
{1}. A few conditions are given which do insure the existence of a 
proper normal subgroup of P contained in A or B. The notations 
and terminology are standard. 

THEOREM 1. Let P = AB be a finite p-group. 
(i) If A has subnormal defect less than or equal to 2, then 

Core(A) ft {1} or Core(B) ft {!}. 
(ii) If the order ofP is less than or equal to p5 , then Core(A) ft {1} 

o rCore (B)^ {1}. 

PROOF, (i) Let H be a normal subgroup of P minimal with respect 
to Hft{l} and H = (H fi A)(H H B). Let Al = H fi A and 
Bj = H fi S, Suppose H is contained in neither A nor B. Then by 
the minimality of H, Al

F=H=Bl
F, that is, H = AX[B, Ax] = 

B^A, B J . Hence [H, A] = [ A J B , A J , A] = [B^A, B J , A] = 
[Bi, A]. Therefore [A1? A] [B? A b A] = [B1? A]. Since A has sub
normal defect less than or equal to 2, [B, A, A] ^§ A Hence [B1? A] 
g A Therefore [H,P] = {[H,P\ D B{)[Bl9 A] = ([H, P] n B) 
• ( [H ,P] H A). Since [H, P] < H, [if, P] = {1}. Hence H = AX

F 

= Ax S A. 
(ii) This follows immediately from (i). 

THEOREM 2. There exists a p-group P = AB of order p6 with 
Core(A) = Core(B) = {1}. 

PROOF. Let V be an elementary abelian p-group with minimal 
generating set {a1? a2> bu b2}. Let a3 and b3 be the automorphisms of 
V whose matrices with respect to (al9 a2, b\, b%) are 
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