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Hyperalgebras

A hyperalgebra is a non-empty set H with one n-ary hyperoperation f : H" — P(H),
where P(H) is a collection of all non-empty subsets of H. Such hyper algebra is called
an n-ary hypersemigroup if

F(f(@, o m0), Tty - Tone1) = f(Tn, o @iy f(Tigs o, Tin), Tigngds -+ Ton1)

holds for all xy,...,29,-1 € Hand i =1,...,n — 1. An element e of H (if it exists) is
a weak neutral element if = € f(e,...,e,x,e,...,¢e) for every x € H. There are n-ary
hypersemigroups without neutral elements and hypersemigroups with one, two and more
neutral elements.

A hyperalgebra (H, o), where xoy = f(z,e,...,e,y), is called a binary retract of (H, f)
induced by e.

Theorem. If an n-ary hypersemigroup (H, f) has a weak neutral element, then for any
binary retract (H,o) of (H, f) induced by a weak neutral element there exists a mapping
w: H— H such that p(zoy) C ¢(x) o p(y) and

flzr, . x,) Caxrop(z)op(rs)o...op(x, 1) o x,.

We characterize these n-ary hypersemigroups in which the above inclusion can by
replaced the equality.

Some classification (up to isomorphisms) of binary retracts of a given n-ary hypersemi-
group will be presented.
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