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It is well known that a symmetr ic and transit ive relation 
on a set is reflexive wherever it is defined. In this note we 
show that a converse is t rue for homomorphic relations in 
certain c lasses of a lgebras . 

Consider a class £ of s imilar algebras which contains 
the sub-algebras and quotient algebras of each of its m e m b e r s . 
Assume also that the direct product A x B of each pair A, B in 
€ is also an algebra belonging to é . The algebras of € , being 
s imi la r , have the same set of operat ions. We observe that 
other operations, called compound operations, may be obtained 
by composition from the assigned operat ions. 

By a homomorphic relation p on an algebra A we mean a 
subalgebra of the direct product A x A. If the pair (a, ar) É p , 
we wri te , as usual, a p a1 . 

PROPOSITION. Let the class ê have a (possibly com
pound) te rnary operation f: (x,y, z) —* f(x,y,z) such that 

(*) *(x,y,y) = x, f(x,x,y) = y . 

Then a reflexive homomorphic relation p on an algebra A of 6 
is also symmetr ic and transi t ive and hence is a congruence on 
A. 

Proof. Let a p a1. Then, since p is reflexive, a p a and 
a1 p a 1 . Therefore f(a, a, a1) p f(a,a ! ,a !) so that a1 p a , on account 
of (*). Hence p is symmetr ic . 

This note was writ ten while the author was a Fellow of the 
Summer Research Institute, Canadian Mathematical Congress . 
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Again, let a p a1 and a ! p a11. Then a ! p a1. Therefore 
f ( a , a ! , a ! ) p f(a ! ,a f ,a f l) so that a p a " , Hence p is t rans i t ive , 

An example of such a class of algebras is the c lass of all 
groups, which includes, of course , the c lasses of rings and of 
Boolean a lgebras , with f(x,y,z) = xy-^z . 

A discussion of algebras satisfying (*) is contained in [ l] , 
where further examples a r e given. 
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