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General form of autotopies of 3-/P-loop
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1. INTRODUCTION

Definition 1. Ternary loop Q(A) with identity element e is called a loop with
inverse property (3-IP-loop) if on the set Q there exists permutations (bijections)
liji,]€ 1, 3 such that the following identity is true

A{Tx Y A, ijxs Vi) = X (D)
for every x*i’ € Q3 where I = I;4 = &.
The matrix
e Iip Iiz ¢
[Ii ] = 121 E 123 E
]31 132 E €&
is called a matrix of inversability for 3-IP-quasigroup, and permutations /; ; are
called permutations of inversability, that are defined by the equalities

1 3—j

xe ijx, ey=e (2)

(e,x,

for every x € Q where i, j € 1,3 [1].

Definition 2. Element e is called a unit (identity element) of 3-loop Q(A), if
A(e,e,x) = A(e,x,e) = A(x, e, e) = x forany x € Q.

Definition 3. Row (a, B,v, ) of permutations of the set Q is called autotopy of
loop Q(A), if s 'A(ax, By, vz) = A(x, y, 2) for every x, v,z € Q. It is denoted as
AT = A.

Notice we denote as W, the set of all autotopies of loop Q(A).

It is known [2] that if (a, B8, 7y, 0) € U4, then (6, [12B112, [13y113, @),
(Inaliz, 6, Izyl, B), (Iizals, [3B13,6,y) € Uy,

Let T = (a,f,y,0) be an autotopy of loop Q(A) with unit ¢ and matrix of
inversability [I;;]. Then Ty = (I2ali2, 6, hayhs,B) € Uy = T, = TIT! =
(Inalipa™ ', 687", Laylhsy™,Bo7") € Uy,
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We denote (e, Be, ye) = (k). Then from (ax, By, yz) = 6(x,y,z) forx = z =
e we have 0y = (ae, By, ve) = Lz(%)ﬁy = By = LEI(E)y.

Thus 75 = (Ipalipa™, La(k), IsyLay™', Ly (k) =

Ts = (L7 (k), InoLa(k) 12, Iislosyhay ™' s, Inalpa™) € Wy =

Ty =T;' = (L' (k), Li(k12), i3y Lsy s, alina ™ o) € Wy,
For n =2 we have Ty = (L,, R,, L,R,), u = ae.

Definition 4. The elements ae,ye € Q for which Ty € W4 are called Moufang

elements.

Definition 5. [f identity T4 satisfies any x? e Q3 and for any ae = u, Be = v, then
loop Q(A) is called Moufang loop.

Definition 6. See [3]. Permutation go{ on the set Q is called (i, j)-pseudo-
automorphism of n-quasigroup Q(A), if on the set Q there exists a fixed row

of elements a"l_l, a?+1 € Q such that

- . . ._1 P r [
Alay ol (), afyy) = AQ] (a)iss Alay o] (). agy), (9] ()i ).

Fixed row of elements a"l_1 ,a’ , € Qiscalled companion of pseudo-automorphism

¢;.

2. MAIN RESULTS

Theorem 1. If T = (a, B, y, 0) is an autotopy of 3-IP-loop Q(A), ae = ye = e gnd
a = v, then a is (1 — 2)-pseudo-automorphism of this loop with companions Be
andye = e, i.e., Ts = (a, L1 (k)a, @, L1 (k)a) € Ag.

Theorem 2. Any autotopy of 3-IP-loop Q(A) can be expressed as the product
of two autotopies: one from which define Moufang elements but second define

pseudo-automorphism of this loop

Te =T, - Ts =
= (Lay(k), Ly (k12), I3y ' s 113, alyya ™ Iy (@, Ly (k) @, @, L1 (k) @),

where ¢ = Ly Y(k)a. It is true and inverse: every four permutations of the set Q
of the type Tg is an autotopy of 3-1P-loop Q(A).
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