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A ternary operation defined on a set @) is a quasigroup, if it is i-invertible
forall i €1,2,3.

The definition of n-ary orthogonality from [1] for ternary operations is the
following: a triplet of ternary operations fi, f2, f3 defined on a set @ of order
m is called orthogonal, if for all aq,as, a3 € @ the system of equations

f1($1,$2,$3) = a1,
fa(x1, 22, 23) = as,
f3(x1,22,23) = as

has a unique solution.
For every permutation o € Sy a o-parastrophe °f of an invertible ternary
operation f is defined by

f(T10s T20, T36) = Tae <= f(T1,T2,73) = 14.
A o-parastrophe is called:
e an i-th division, if o = (i4) for i = 1,2, 3;
e principal, if 40 = 4.

Note that there are at most 3! = 6 distinct principal parastrophes. The exi-
stence of all f’s divisions requires i-invertibility of f for all ¢ € {1,2,3}.
However, for existence of principal parastrophes an operation does not necessari-
ly have the property of invertibility.

An operation is called self orthogonal, if all its distinct principal parastro-
phes are orthogonal. Note that if a ternary operation is self orthogonal, then
we have a set of 6 triple-wise orthogonal operations. This notion for n-ary
operations was studied by P. Syrbu (see for example [2], [3]). Here we will
restrict consideration of this concept for ternary case.

A ternary quasigroup (Q; f) is medial [4] if and only if there exists an
abelian group (Q;+) such that

(w1, 22, 73) = 1121 + Y222 + 1373 + a, (1)

where 71, 72, v3 are pairwise commuting automorphisms of (Q;+) and a € Q.
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Theorem 1. A ternary medial quasigroup (Q, f) with (1), where v1, o,
v3 are pairwise different, is self orthogonal if and only if the mappings

71— Y2, Y1 — 3, Y2 — V3, Y1+ 2 + s, 2)
Y1Y2 +71Y3 + Y23 — v — 73 — 2

are automorphisms of (Q, f).

Recall the notion of strong orthogonality with the restrictions for ternary
case and mediality of the given quasigroup, which follows from [5]: a triplet
of ternary medial quasigroups are strongly orthogonal, if all minors of order
s, where s € {1,2,3}, of the corresponding determinant are invertible.

Theorem 2. A ternary medial quasigroup (Q, f) is strongly self orthogonal
if and only if the mappings (2) and the mappings

Y273 — ’Y%» Y173 — 737 Y172 — ng
Y1+ 72, Y1+ 73, Y2 + 73

are automorphisms of (Q, f).
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CAMOOPTOI'OHAJIbHI TEPHAPHI MEJ/ITAJIBHI
KBA3ITPYIIN

Aocaidoicyembesa opmozoHaAbHICMD MEPHAPHUT MeDIGADHUT K68a312DYN, Mobmo
NHITHUT K6a312PYN, AKL MAIOMb GAGCTNUBICND KOMYMAMYEAHHA A68MOMODPPHI-
3Mi6 1T poskaady nad deaxoro abeaesoro 2pynoto. Posaasdaemoves eunadok, koau
maKa K6asizpyna OPmMo2oHAALHA 00 CEOIT 20A08HUL napacmpodie, mobmo ca-
MOOPMOOHAALHICML. ONUCAHO YMOBU, KOAU MEPHAPHE MEDIQABHA KEa3i2pyna
€ CaMO0PMO2OHAABHON, TG J0CAIINCEHO YMOBYU KOAU YA K6aA3I2PYNG € CUABHO
CAMO0PMOZOHAALHOIN.
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