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ABSTRACT

In this paper the invertible {2,3}-algebras with balanced
{2, 3}-hyperidentities of the first sort, and the length 4 are
characterized.
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1. INTRODUCTION

The following second order formula is called a hyperidentity:
VX1,. .. ,va.’L'l,. ey T (Wl = Wz),

where X1, ..., X,, are functional and 1, ...,z are subject
variables in words (terms) Wi, Ws. Usually a hyperiden-
tity is specified without universal quantifiers of the prefix:
Wy = W, If arities | X1| = na, ..., | Xm| = nm, the hyper-
identity W1 = Wh is called an {ni,...,nm }-hyperidentity.
The hyperidentity W1 = Wa is said to be satisfied in the
algebra (Q;X) if this equality holds whenever every func-
tional variable X, is replaced by an arbitrary operation of
the corresponding arity from ¥ and every objective variable
x; is replaced by an arbitrary element from Q.

For example, if Q(-) is a distributive quasigroup, then the
algebra Q(-,\, /) satisfies the hyperidentities of distributiv-

1ty:
X(z,Y(y,2) =Y (X(z,y), X(z,2)),

X(Y(:E, y)7 Z) = Y(X(:E, Z)v X(yv Z))

Moreover, if Q(A) is a distributive quasigroup, then the alge-
bra Q (A, ATLTIATH AT, (T A*) satisfies these hy-
peridentities, where A™(z,y) = A(y, z),

AT @, 2) =y Alz,y) = 2 " A(z,y) = .

If Q(A) is a medial quasigroup, then the algebra
Q (A, AL TIATH AT, ()T, A*) satisfies the hyperiden-
tity of mediality:

X(Y(2,9),Y (v, 0)) = Y(X(z,u), X(y,v)).

A hyperidentity is called balanced if each subject variable of
the hyperidentity occurs in both part only once. A balanced
hyperidentity is called of the first sort, if the subject vari-
ables in the left and right parts of the equality are ordered
identically. The number of subject variables in a balanced
hyperidentity is called length of this hyperidentity.

We call the algebra Q(X) with binary and ternary operations
a {2,3}-algebra. The algebra Q(X) is called invertible, if
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Q(A) is a quasigroup (for some arity) [1] for any operation
Aex.

The classification of associative hyperidentities and the cri-
terions of their satisfiability in g-algebras and in e-algebras
are brought in ([2],[3],[4]). On the solution of similar prob-
lems for hyperidentities of ternary associativity in invertible
algebras see ([2]) (also see ([5])).

2. RESULTS AND DISCUSSION

In the present paper the criterions of satisfiability for fol-
lowing balanced {2, 3}-hyperidentities of length 4 and of the
first sort in invertible {2, 3}-algebras are investigated:

X(Y(2,y,2),u) = X(2,Y (y,2,u)), (1)

Y(X(z,y),u,v) =Y (z, X(y,u),v), (2)

V(X (2, 9),u,0) =Y (z,y, X (u,v)), 3)

X(Y(z,y,2),u) =Y (X(z,y),2 u), (4)

X(Y(z,y,2)r,u) = Y(z, X(y, 2), ), ()

XY (,y,2),u) =Y (z,y, X(z,u)). (6)
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