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1. If S and T are semigroups, then by S x T we mean the semi-
group consisting of the Cartesian product S x T oί the sets S and T
with coordinate wise multiplication. The semigroup S x T is called the
Cartesian product of the seimgroups S and T. A complex-valued
multiplicative function on a semigroup S is called a semίcharacter of S
if it is different from 0 at some point and is bounded (1.3, [1]). The set
of all semicharacters of S is denoted by S.

We show that Sx T = {χ\χ(x, u) = ψ{x)ψ{u) for some φeS, ψe f}
(2.4). We obtain a similar result for continuous semicharacters of
topological semigroups (3.3). One of the most interesting consequences
of the above results is a theorem on prime ideals (2.6). A subset / of
a semigroup S is called a prime ideal of S if / is a proper (i.e., Φ S)
two-sided ideal of S whose complement in S is a semigroup. For con-
venience we also call the empty set a prime ideal (cf. Definitions 2, 2a,
[2]). We also prove a theorem concerning continuity of the semicharacters
of the Cartesian product S x T of two topological semigroups (3.4).

If A and B are sets, then A — B will denote the set of all elements
of A which are not contained in B. A semigroup will always be non-
empty. A nonempty subset I of S is said to be an (two-sided) ideal of
S if xy9 yxe I for all xe S,ye I.

All results in this paper are stated for the Cartesian product of two
semigroups. However, a simple inductive argument shows that all of
them generalize to the Cartesian product of any finite number of semi-
groups.
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2» If S and T are semigroups with two-sided identities, then semi-
characters of S x T are obtained easily from the semicharacters of S
and T. (If e and / are identities of S and T, respectively, then each
element (x,u) of S x T can be written as (x,f)(e9u).) In 5, [3], St.
Schwarz considers this case for commutative semigroups. We first intro-
duce two definitions.

Received March 31, 1961.

679


