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1. Introduction. Let S be a commutative divisible semigroup whose 
binary operation is denoted by + . If for any element x of S and for 
any positive integer ny there is an element y £ S such that 

x = n*y = y + • • • + y, n times 

then 5 is said to be divisible. If y is unique then S is called uniquely 
divisible. For example the additive semigroup R of all positive ra
tional numbers is a uniquely divisible semigroup, while the additive 
group R/iX) of all positive rational numbers mod 1 is divisible but 
not uniquely divisible. 

In this note we report some results on commutative divisible semi
groups, especially minimal commutative divisible semigroups, with
out proof. The proof of the theorems will be given in another paper 
[6]. Throughout this paper any semigroup is assumed to be com* 
mutative, and "commutative" will be often omitted. 

2. Fundamental theorems. The following basic propositions are 
used for the discussion in this paper. 

(2.1) Any homomorphic image of a divisible semigroup is divisible. 
(2.2) If Si (i = l , • • • , k) axe divisible (uniquely divisible) then 

the direct product of Si is also divisible (uniquely divisible). 
Suppose a system of divisible semigroups Sa (a G A) is given. »S£ 

denotes the semigroup o a with a two-sided identity 0 adjoined: 
x+0 = 0+x = x for all x(E5«. The semigroup obtained as the discrete 
direct product XJ«eA S« excluding the identity is called the annexed 
product of Sa, and it is denoted by H « S A •$»• 

(2.3) If Sa is divisible (uniquely divisible) then Ij[aeA Sa is also 
divisible (uniquely divisible). 

A commutative semigroup 5 is called power-cancellative if n*x 
— n*y implies x=*y for every n* 

(2.4) Any power-cancellative semigroup S can be embedded into 
the smallest uniquely divisible commutative semigroup T in the 
following sense: If S is embedded into a uniquely divisible semigroup 
U, then T is embedded into U. 

This was obtained by Hancock [2] and also by the author ([4] or 
[5]) independently. 

For example the additive semigroup I of all positive integers is 
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