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A ternary operation de�ned on a set Q is a quasigroup, if it is i-invertible
for all i ∈ 1, 2, 3.

The de�nition of n-ary orthogonality from [1] for ternary operations is the
following: a triplet of ternary operations f1, f2, f3 de�ned on a set Q of order
m is called orthogonal, if for all a1, a2, a3 ∈ Q the system of equations

f1(x1, x2, x3) = a1,

f2(x1, x2, x3) = a2,

f3(x1, x2, x3) = a3

has a unique solution.
For every permutation σ ∈ S4 a σ-parastrophe σf of an invertible ternary

operation f is de�ned by

σf(x1σ, x2σ, x3σ) = x4σ :⇐⇒ f(x1, x2, x3) = x4.

A σ-parastrophe is called:

� an i-th division, if σ = (i4) for i = 1, 2, 3;

� principal, if 4σ = 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 i ∈ {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

f(x1, x2, x3) = γ1x1 + γ2x2 + γ3x3 + a, (1)

where γ1, γ2, γ3 are pairwise commuting automorphisms of (Q; +) and a ∈ Q.
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Theorem 1. A ternary medial quasigroup (Q, f) with (1), where γ1, γ2,
γ3 are pairwise di�erent, is self orthogonal if and only if the mappings

γ1 − γ2, γ1 − γ3, γ2 − γ3, γ1 + γ2 + γ3,
γ1γ2 + γ1γ3 + γ2γ3 − γ2

1 − γ2
2 − γ2

3
(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

γ2γ3 − γ2
1 , γ1γ3 − γ2

2 , γ1γ2 − γ2
3 ,

γ1 + γ2, γ1 + γ3, γ2 + γ3

are automorphisms of (Q, f).
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ÑÀÌÎÎÐÒÎÃÎÍÀËÜÍI ÒÅÐÍÀÐÍI ÌÅÄIÀËÜÍI

ÊÂÀÇIÃÐÓÏÈ

Äîñëiäæó¹òüñÿ îðòîãîíàëüíiñòü òåðíàðíèõ ìåäiàëüíèõ êâàçiãðóï, òîáòî

ëiíiéíèõ êâàçiãðóï, ÿêi ìàþòü âëàñòèâiñòü êîìóòàòóâàííÿ àâòîìîðôi-

çìiâ ¨õ ðîçêëàäó íàä äåÿêîþ àáåëåâîþ ãðóïîþ. Ðîçãëÿäà¹òüñÿ âèïàäîê, êîëè

òàêà êâàçiãðóïà îðòîãîíàëüíà äî ñâî¨õ ãîëîâíèõ ïàðàñòðîôiâ, òîáòî ñà-

ìîîðòîãîíàëüíiñòü. Îïèñàíî óìîâè, êîëè òåðíàðíà ìåäiàëüíà êâàçiãðóïà

¹ ñàìîîðòîãîíàëüíîþ, òà äîñëiäæåíî óìîâè êîëè öÿ êâàçiãðóïà ¹ ñèëüíî

ñàìîîðòîãîíàëüíîþ.
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