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A NOTE ON NON-EXISTENCE FOR SOME CLASSES OF
CONTINUQUS (3,2) GROUPS

Kostadin Trendevski

Abstract. In this paper it is proved that if M is n-cu-
be (n$1), or M is n-dimensional sphere, or M is a connected
subset of R which contains more than one point, then there
does not exist a continuous function [ ]:MxMxM —MxM  which
defines a (3,2) group on M.

The definition of (n,m) groups (n»m) is given in [1] .
We give here only the definition of (3,2) groups.

DEFINITION 1. The pair (M, []) is (3,2) group if [
and the next conditions are satisfied
1) . (Vigie aem) [[abel ] = [a[bed]]

(ii) For arbitrary a,b,c€M the equations [axy]=(b,c)
and [xya]=(b,c) have solutions for x and y.
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It cen be proved that the equations in (ii) have unique
solutions if (M,[ ]) is (3,2) group.

Dimovski [3] has shown the existence of non-trivial
(3,2) group by constructing the free (3,2) groun. In this ps-
per we shall give some results of non-existence for some clas-
ses of continuous (3,2) groups.

The mapping W:Mat!ﬁa —»1° defined by w((a,b),(c,d))=
= [[ebc]d] induces a group structure (Me,ﬂo. If {el,eg) is
the identity in (M°,¥) then it is proved in [2] that e =e,.
Suvpose that (e,e) is the identity in the group (Me,ﬁi) and
let

oL(x)= d; = g(e,e,x), P(x)= {-’Ix = h(e,e,x) (1)
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g(a, o, ﬂg)=a? h(a, oy, ﬁ,)=xa (3)
S("‘g » ﬁxob)=xs h(ety , Px yD)=Db, _ (W
for arbitrary a,b€M.
Dimovski [3] has proved the following lemma.
LEMMA 1. If (M,[ 1) is nontrivial (3,2) group, i.e.
IMI32, then for arbitrary x,y€ M it is satisfied
ol ¥ X, {bxi x and oLt Py -
If [ ] is continuous function it follows that g and
h are also continuous functions and from (1) it also fol-
lows that ¢ and p are continuous functions.
THEOREM 1. There does not exist continuocus function

[ ]:0"xp"xp™ —»D"xD" where D" is n-cube (n3»1) which de-
fines a (3,2) group on e
Proof. Assume that there exists a (3,2) group with the
required properties. Then ol is continuous function on p?
and Brower fixed-point theorem implies that there exists a
point y such that o,=y. This contradicts the lemma.l
THEOREM 2. There does not exist continuous function
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] :S"xs"xs® —> s”xs® (n3»1) which defines a (3,2) group
-

Proof. Assume that there exists a continuous function
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[]:s“xs“xs“——-snxs“ which defines a (3,2) group. Since
ol is continuous function on Sn, it maps s" on a compact
subset of S™. It follows from the lemma above that o is not
a bijection, and since oL (S?) is closed subset of S, the-
re exists a point y€5™ and €>0 such that B(y,€) NL(S™)=p
where B(y,i)={z €s?| d(z,y)‘E} . The set SN\ B(y,¢) is ho-
meomorphic to n-cube and o(S?N\B(y,€))c S "\ B(r,€). Brower
fixed-point theorem implies that there exists a pcint
z € SP\B(y,€) such that o, =2 and this contradicts the
lemma.l

THEORFM 3. There does not exist continuous function
[ J:#° = 1° where 1 is » connected subset of R, such that




