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The transitive and multitransitive

automorphism groups of the multiplace
quasigroups

Oleg U. Kirnasovsky

Abstract

In this paper, for every k, the multiplace group isotopes, which have k—transitive

automorphism groups, are described.

1. Introduction

A groupoid (G, g) is called an isotope of a group (Q;+), iff for some
bijections 71, ..., 7, and v of G on () the equality

79(x17"'7$n) = MNT ++’7nxn

holds. The groupoid (G} g) is called also a group isotope. A groupoid
(G;g) is called a linear isotope of a group (G;+) iff there are auto-
morphisms aj, ..., a, of a group (G;+) such that

g(x1, ..., xn) =11 + ...+, +a

for some fixed a € G. It is easy to see that every group isotope is
a quasigroup. Also a quasigroup isomorphic to a linear isotope is a
linear isotope.

Let S(Q) be a permutation group of Q). We say that a group S(Q)
is k-times transitive (or k-transitive) on the set H C (), where k is a
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fixed cardinal number, iff |H| > k, o(H) = H for every o € S(Q)
and for each bijection ¢ : A — B of k-element subsets A, B of H
there exists a € S(Q) such that ax = pz for all x € A.

1-transitive group will be also called transitive. The words “on the
set H” will be omitted if H = Q.

The D-quasigroups, i.e. the finite binary quasigroups having double-
transitive automorphism groups, are investigated in [3|. The finite
binary groupoids having double-transitive automorphism groups are
described in [2]. Here we continue the investigation for the case of the
multiplace quasigroups.

The author would like to expresses his sincere thanks to Dr. Volody-
myr Derech for suggesting the problem. Author also expresses his
great thanks to Dr. Fedir Sokhatsky for his very useful comments.

2. Some individual cases

Theorem 1. The automorphism group of an unary quasigroup (Q; f)
is transitive iff either all cycles of [ are infinite, or all these cycles are
finite and have the same length.

Proof. Let the automorphism group be transitive and

(X1, s ), (oYl Yny e -

be some cycles of f, and let the length of the second cycle be greater
than n (or be infinite). Transitivity of the automorphism group implies
the existence of an automorphism « of the unary quasigroup (Q; f),
for which ax; = y;. Then o commutes with f, and in the consequence,
with f*. Thus y,+1 = "1 = ffax; = afr; = axr; = yp, which is
a contradiction.

On the other hand, let all cycles of f have the same (may be
infinite) length and let z,y € @ be arbitrary elements. If they are in
the same cycle, then there exists a positive integer n such that f"x =y
and f™ is an automorphism of (Q;+). If z =z, y = y1, and

(ot Ty o)y (oYt e Yy e )

are different cycles of f, then the permutation o being the product of
all cycles of the type (z;,v;) is an automorphism of (Q; f), with the
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condition ax = y. This proves the transitivity. U

We say that a groupoid (Q; h) is derived from a group (Q;+), iff
h(xy,...,¢xn) =21+ ...+ Ty (1)

Lemma 2. Every quasigroup with at most 3 elements is a linear iso-
tope of a cyclic group.

Proof. Let (Q; f) be a quasigroup. For || = 1 the lemma is evident.
Let |Q] > 1. We consider the ring (Q;+,:). The element 0 is an
idempotent of the operation g:

g(xy, .. my) = flxg, ..., x,) — £(0,...,0).
Define the operation h by

h(xl,xg,...,xn) =
=g(9(1,0,...,0) - 21,9(0,1,0,0,...,0) - 29,...,9(0,...,0,1) - x,).

We prove that the groupoid (Q;h) is derived from the cyclic group
(Q;+). For |Q| = 2 the equality is easy provable by the induction
on the number of the appearances of the element 1 in the collection
(x1,...,2,). Let |Q| = 3. Denote by r; the number of the appearances
for an element i in the collection (x1,...,x,). For k = 0 we have:

Assume by the induction that this is true for £ = j. We prove it for
k = j 4+ 1. At first, we consider the case when r; and 7y are positive.
Then we replace either one of the appearances of the element 1 by the
element 0, or one of the appearances of the element 2 by the element
0. In this case the result of the operation will be changed because h is
a quasigroup operation. Then by the inductive hypothesis the result
of the application of h to the given collection is not equal modulo 3
to none of the numbers

(7“04—1)'04-(7"1—1)'1—‘—7”2'2, (T0+1)'0+T1'1+(T2—1)'2,

and consequently, is equal to O0-rg+1-7r1 +2-79 =11 + 2r9.
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Now, let r; = 0, then ry # 0, since & > 0. For 75 = 1 the statement
follows from the construction of the operation h. If ro > 1, then we
replace either one of the appearances of the element 2 by the element
0, or one of the appearances of the element 2 by the element 1. Then
by the hypothesis and by the statement proved above, the result of
the application of h to the given collection is not equal modulo 3 to
none of the numbers

(7“0+1)'0+7'1'1+<7"2—1)'2, T00+<7"1—|—1)1—|—(T2—1)2

Now, let 7, = 0. Then we replace either one of the appearances of the
element 1 by the element 0, or one of the appearances of the element
1 by the element 2. Thence, analogously by the inductive hypothesis
and by the statement proved above, we receive that the result of the
application of i to the given collection is not equal modulo 3 to none
of the numbers

(T0+1)'0+(T1—1)'1+T’2'2, T0'0+(T1—1)~1+(7’2+1)'2,

which completes the proof. O

As a consequence of the above Lemma we obtain

Corollary 3. The automorphism group of the quasigroup (Q; f) with
|Q| = 2 is double-transitive.

A group S(Q) is called k-cotransitive, where k is some fixed cardi-
nal number, iff |Q| > k, and for every bijection ¢ : Q\ A — Q \ B,
where A and B are arbitrary k-subsets of @), there exists a € S(Q)
such that az = pz forall z € @\ A.

It is clear that with |Q| = n < Ny such k-cotransitivity is equiva-
lent to the (n — k)-times transitivity of this group.

Lemma 4. Let (Q,Q2) be an algebra containing infinitary opera-
tions perhaps. If a subset M of Q is k-transitive with |M|+ 1 <
k, |Q\M| > 2, or k-cotransitive with |Q\M|>k+1, |Q\M| > 2,
then M is a subalgebra of the given algebra.
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Proof. Since the case of the k-transitivity follows from the case of the
k-cotransitivity, we prove only the case of the k-cotransitivity. If M is
not a subalgebra, then there exist an operation o of this algebra and
the sequence

(xi|iel) (2)
(the cardinal number of T and the arity of ¢ are equal), such that
VMiel)z,e M, y=oc((z;|iel)) ¢ M. (3)

But for [Q\M| > 2 there exists z € @\ M such that z # y. Moreover,
the k-cotransitivity implies the existence of an automorphism ¢ of
(Q, ) for which ¢y =2 and @x; = x; for all i € I. Thus

z=py=yo((z;|i € 1)) =oc(({pz;i|i € I)) =oc((z;|i € I)),

which is impossible. O

Corollary 5. If the automorphism group of an algebra (Q,Q) is k-
transitive and the maximal power of the arities of the operations of the
algebra exists and is equal to n, where n +1 <k, n+1 < |Q|, then
each non-empty subset of the set Q) is a subalgebra.

Proof. Tf we assume the contrary, then we get the existence of an oper-
ation o € Q and of a collection (2), for which the conditions (3) hold.
But this contradicts to the existence of M = {z;|i € I} concerning
the operation o, although such existence follows from the previous
Lemma. O

Theorem 6. The automorphism group of an unary quasigroup (Q; f),
where |Q| > 2, is double-transitive iff f is the identical permutation.
In this case the automorphism group is |Q|-transitive.

Proof. If the automorphism group is double-transitive, then f is the
identical substitution, by Lemma 4. On the other hand, every substi-
tution of () commutes with the identical permutation, and in the con-
sequence, it is an automorphism of the respective unary quasigroup. t
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Theorem 7. The automorphism group of the quasigroups (Q; f) with
|Q| = 3 is triple-transitive iff the quasigroup is idempotent.

Proof. By Lemma 2, given quasigroup is a linear isotope of a cyclic
group. Such triple-transitivity is equivalent to the isomorphism of
the given automorphism group to the holomorph of the cyclic group.
From results of [4] it follows that such isomorphism is equivalent to
idempotency of the quasigroup (Q; f). |

Lemma 8. Non-one-element quasigroups, in which all one-element
and two-element subsets are their subquasigroups, have odd arities and
are described by the system of identities f(uq, ..., u,) = Upy1, where
metavariables uy, ..., u,1 accept values in the set of the propositional
variables {x;y}, and, besides u,,1 coincides with propositional vari-
able x ory, appearing in the sequence uy, ..., u, odd number of times.

Proof. Indeed, let {a;b} be fixed. At once we throw the case away
when the arity of the quasigroup is equal to zero, because then the
lemma conditions are false. The oddness of the operation arity fol-
lows by evident way from the assertion on the operation value, since
an operation of an even arity may have each from the elements a and
b odd number of times in the role of arguments. And we prove the
assertion about the operation value by the induction on the number
k of the appearances, for example, of the element b in the role. If
k = 0, then the assertion follows from Lemma 4. Let with k& = ¢ the
assertion be true. We have to prove it for k =7+ 1. By Lemma 4, the
operation value on the given collection is equal to either a or b. It re-
mains to take into account that we must get other value, if we replace
one of the appearances of b on a, because f is a quasigroup operation.l]

Theorem 9. The automorphism group of a quasigroup (Q; f) with
|Q| = 4 is quadruple-transitive iff the arity of the operation is odd and
the quasigroup is derived from the group Zs X Zs.

Proof. Let the automorphism group be quadruple-transitive. We de-
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fine on the set () an operation (+) being isomorphic to the operation
of the group Zy x Z,. Using Lemmas 4 and 8 we get the oddness of
the arity n of the quasigroup (Q; f) and the truth of the formula

flzy, .. ) =214+ ...+ 2, (4)

for the case, when [{z1;...;2,} < 2, since in the group (Q;+) the
identity 2z = 0 holds.

We prove (4) for the other cases. We will do it by the induction
on the value of the product

P=(a+1)(b+1)(c+1)(d+1),

where a, b, ¢ and d are numbers of the appearances of each of four
elements of () in the collection of the arguments of the operation f in
(4). Without restricting the generality we assume that

a2b202d7

whence we have ¢ > 0 (with ¢ = 0 the statement has just been proved
above). Let u,v,w € @ correspond to the numbers a, b and ¢ re-
spectively. In the fixed collection of all arguments of the operation
f we make three independent changes (in so doing, we receive three
individual collections). First: we replace an arbitrary appearance of
the element v with the element u. Second: we replace an arbitrary
appearance of the element w with the element u. And third: we re-
place an arbitrary appearance of the element w with the element v.
In this case the value of the product P is respectively replaced by the
products

Pr=(a+2)b(c+1)(d+1),

Py=(a+2)(b+ 1)c(d+ 1),

Py =(a+1)(b+2)c(d+ 1),
which are less than P. By the inductive hypothesis, values of f on
three obtained collections are pairwise different and all of them must
be different from the value on the given collection, because f is a
quasigroup operation. But values of the right side of (4) on all these
four collections are also pairwise different. Therefore, taking into ac-
count that |Q| = 4, we get the truth of the formula (4) on the given
collection. The rest follows from the fact that the given automorphism
group is isomorphic to Hol(Zy X Z3), and the holomorph consists of
all substitutions of the basis set. O
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3. The general case

Lemma 10. For all mappings aq, ..., ap of a group (Q;+) and for
the mappings B, ..., Bn defined by

Gi =ar+ ...+ q, where 1=0,...,n, (5)
the equality of the subgroups

W€ Aut(Q; +) |6 = B, i=1,...,n} =

of the group Aut(Q;+) holds.

Proof. Let v commute with o; when ¢ = 1,...,n. Then, for each 7 we
have that

VB =Ylar + ...+ ;) =va + ...+ Yo =
=+ ... o= (1 + ...+ @)= 0.

Now on the contrary, let ¢ commute with 3; when ¢ =1,...,n. It is
evident that 1) commutes with (3, as well. Then, for all ¢, we have that

Yo, = =B +YBio + Yo = =pBiy +P(Bim + )
= —YBi1 + B = =B+ By = =B + (Bicy + )Y
= (=Bic1 + Bic1 + )Y = g1, 0

We denote by L. and R, respectively the left and right translations
of the group operation (+), by I. the inner automorphism L' R., and
by € the identical permutation.

For shortening of the statement wording we reach agreement about
unified notations further in this point (except the end of the article).
Namely: let us fix an arbitrary group, denoted as (Q;+), its arbitrary
element, denoted as a, an arbitrary integer greater than one, denoted
as n, arbitrary n unitary substitutions, denoted as aq, ..., a,. Under
these designations let us fix also the notation (Q; f) for the group
isotope specified by the equality

flxy, ..o x,) = a1z + .0+ apx, + a,



Multitransitive automorphism groups 31

also the notation (3, ..., 3, for the mappings of the set @) specified by
the equalities (5) (here, it is natural that [, is the null-endomorphism
of the given group). Finally, let us fix the notation H for the subgroup
of Aut(Q;+), consisting of all automorphisms, stated in Theorem 10,
and the notation 7 for the mapping, specified by the equality ~ =
Raﬁn —&.

During the conference in Barnaul (1991) F. Sokhatsky announced
the following result.

Theorem 11. A transformation o is an endomorphism of a group
isotope (Q; f) iff « = R0 for some endomorphism 0 of the group
(Q;+) and some element ¢ such that

fa+c=aic+...+ac+a, (6)
Ro.cloyer. ta; 100 = a; R0 forall i=1,...,n. (7)
Theorem 12. A transformation « is an endomorphism of a group

isotope (Q; f) iff « = R0 for some element ¢ and for some endomor-
phism 0 of the group (Q;+) such that

fa+ c = fuc +a, (8)

Rg,.006; = BiR.0 forall i=1,...,n. 9)

Proof. The equality (6) is equivalent to (8), therefore by Theorem
11 it is enough to show that (7) is equivalent to (9). Replace the
number n by as arbitrary number k£ and let us prove the equivalence
of the obtained systems for all natural k, not greater than n. Make
that by the induction on k. For when k£ = 1 we have one equality in
both systems only, which are equivalent, because 31 = a1, Ig,c = €.

Assume that for ¢ = m these systems are equivalent. For i = m + 1
the equality (9) may be rewritten in the form

Reire R0 Bim + ms1) = (B 4 1) Re0. (10)
Since (9) holds when i = m, then
(B + @my1) Rl = B RO + a1 RO = Rp,, 05 + a1 RO,
and hence, (10) may be rewritten in the form

Ram+1cRﬁmc9(ﬁm + am—i—l) = Rﬁmceﬁm + am-{—chea
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that is
06m + Raire B8, c00m1 = 08m + Lg,,c0my1 R0,
whence after equivalent transformations we have
Reirclpnclamir = amp1 RO,

which is equivalent to (7) with ¢ = m + 1. This completes the proof.

Theorem 13. The automorphism group of a group isotope (Q; f) is
transitive iff for every element ¢ € Q) there exists an automorphism 0
of the group (Q;+) such that (9) holds and the element 0~ '~c is the
image of the element a under the action of some transformation from
the group H.

Proof. Let Aut(Q; f) be transitive. Then for every ¢ € @) there exists
an automorphism « of of the group isotope (@Q; f) which maps the
neutral element of (Q;+) to c. By Theorem 12 it means that for each
¢ € @ there exists an automorphism 6 of (Q); +) satisfying (8) and (9).
From (8) we have that 6~'vc = a, but the identical automorphism of
(Q; +) maps a to itself and commutes with all ;.

On the other hand, let for every ¢ € () there exist an automorphism
0 of (Q;+) satisfying (9), and thereto for these ¢ and 6, the element,
0~ 1vc is the image of a under the action of some automorphism
from H. Then for these triples of ¢, # and ¢ we have

0va+c= 00" (B.c+a—c)+c= B.c+a,
Ry 000, = Rs, 000 = BR6%  forall i=1,....n, (11)

whence taking into account bijectivity of the transformations of R.6v
we have, by Theorem 12, that they are automorphisms of the group
isotope (@; f). Consequently, for an arbitrary fixed x,y € @ there
are automorphisms ', ¢/, #” and ¢” such that R,0'¢Y’ and R,6"{" are
automorphisms of the group isotope (Q; f). But

Ryg//w//(Rxe/w/)—lx — RyQI/Q/JN(@ZJ/)_I(Q/)_IR;lQS
— Ry@//¢//(¢/)—1(0/)—10 — RyO =y,
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whence Aut(Q); f) is transitive. O

Corollary 14. If transformations (31, ..., B, are endomorphisms (for
example, if the group (Q; +) is abelian and its isotope (Q; f) is linear)
of a group (Q;+) then the automorphism group of a group isotope
(Q; f) is transitive iff one of the following equivalent conditions holds:

o the set Im~y is a subset of the set of images of a under the action
of all transformations of the group H;

o forall x,y € Im~ there exists a transformation ¢ from the group
H which maps x to y.

Proof. It 1, ..., B, are endomorphisms of (Q); +), then (9) means that
0 belongs to H. Since all groups are non-empty, then by Theorem 13,
Aut(Q; f) is transitive iff for each ¢ € @ there are transformations 0
and 1 from H such that va = 60"1vc, ie.

da = e, (12)

where 0 = 6. Hence, Aut(Q); f) is transitive iff for every ¢ € @) there
exists a transformation 0 from H such that (12) holds, i.e, iff Im~ is a
subset of the set of all images of a under the action of all transforma-
tions from H. We prove the equivalence of the two conditions of our
corollary criterion. Let Im~ be a subset of the set of all images of a
under the action of all transformations from the group H. Then for
all x,y € Im~ there exist transformations ¢; and , from H such that
p1a = x, poa = 5y. Thus pop; 'z = y. Hence, the second condition
follows from the first one. Let now the second condition holds. Since
~ maps the neutral element of (Q;+) to a, then a belongs to Im~.
Hence, for every y € Im~y there exists ¢ € H, for which ¢z =y. And
this is the first of the two conditions of the corollary criterion. |

Corollary 15. If transformations 31, ..., 3, are endomorphisms of
a group (Q;+) and the group H is transitive on the set Im~y, then the
automorphism group of a group isotope (Q; f) is transitive. U
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Corollary 16. If 3, = ¢, transformations (31, ..., Bn_1 are endo-
morphisms of a group (Q;+), and a is central in this group, then the
automorphism group of the group isotope (Q; f) is transitive.

Proof. Im v has only one element, which under the action of the trans-
formation ¢ is mapped to itself. Hence, by Corollary 14, the group
Aut(Q; f) is transitive. O

Corollary 17. The automorphism group of an idempotent group iso-
tope (Q; f), where By, ..., B, are endomorphisms of the group (Q;+),
18 transitive. U

Corollary 18. The automorphism group of an idempotent group iso-
tope (Q; f) is transitive iff for every element ¢ € Q) there exists an
automorphism 6 of the group (Q;+) such that (9) holds.

Proof. Idempotency of the isotope (Q; f) gives 5, = € and a = 0.
Therefore Im «y contains only the neutral element of (Q); +). Since the
identical transformation commutes with all mappings, then Theorem
13 completes our proof. O

Example. Let (Q;+) be a cyclic group Zg, and

n=3 a=0, o =c¢,
(012 3 45 (012 3 45
“2=\lo14523) ““\los2143)

Then the group isotope (Q; f) is idempotent. The map:
g (012345
*“\o20202)

is not an endomorphism of the group (@ : +) because

Bo(l1+1)=P2=0#£4=2+2= [l + f31.

But the group Aut(Q;+) is transitive. Indeed, by Corollary 18, for
verifying of transitivity of this group it is enough to show that for
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every ¢ € (@ there exists an automorphism 6 of (Q;+) satisfying (9).
In the group Zs there are two automorphisms: € and —e. When i =1
and when i = 3, both of them satisfy (9). For i = 2 (9) has the form

(Vo € Q) 0Bz + Poc = [a(Ox + ).
If ce€{0;2;4}, then 0 = ¢ and:
Bo(0x + c) = Bo(x + ¢) = Box = o + Bac = 01 + Bac.
If ce{1;3;5}, then § = —¢ and:
Ba(0x + ¢) = Ba(—x +¢) = Po(x +¢) =2 — Pox
= Pac — Poxr = =[x + fac = 002x + [ac.
This proves that Aut(Q; f) is transitive. O

Theorem 19. A transitive automorphism group of a group isotope
(Q; f) with |Q] > 2 is double-transitive iff (Q; f) is idempotent, the
group H is transitive on the set of all non-neutral elements of the

group (Q;+).

Proof. While proving Lemma 4 in the both directions, we can consider
that (Q; f) is idempotent. Then, by Corollary 18, for every ¢ € ) there
exists an automorphism 0 of (Q; +) satisfying (9). Since 3, = ¢, and
a = 0 (because (Q; f) is idempotent), then for every ¢ and for every
automorphism 6 of (Q;+) (8) holds. Hence, by Theorem 12 the map-
ping « is an automorphism of the group isotope (Q; f) iff « = R.0
for some ¢ and some automorphism 6 of (Q;+) satisfying (9). Let
Aut(Q; f) be double-transitive, then for all non-neutral z,y € @ there
exist ¢ and an automorphism 6 of (Q); +) such that (9) holds and also

R0 =0, R.0x=1y.

From the first of these equalities we obtain that ¢ = 0, and hence,
Ox = y. From (9) follows that 6 belongs to the group H. It is also
obvious that 6 maps all non-neutral elements of (Q; +) to non-neutral,
and in the consequence, the group H is transitive on Q\{0}. Let now
x,y,c € Q and x # 0, y # c. By the above, there exists an automor-
phism 6 of (Q;+) satisfying (9). Since the group H is transitive on
Q\{0}, then there exists ©» € H, for which ¢z = 6~'(y — ¢). Then we
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have (11) and a0 = ¢, ax = y, where the mapping « = R.0¢ is an
automorphism of the group isotope (@Q; f). If now we take arbitrary
different elements z,¢ € @, then, analogously as in previous case, we
obtain the existence of an automorphism /3 of the group isotope (Q; f),
for which 30 = z, Bx = t. Then for the automorphism SBa~! of the
group isotope (@; f) we have

Ba~lc=p0=2 paly=px =t
Hence, the group Aut(Q; f) is double-transitive. O

Theorem 20. The automorphism group of a group isotope (Q; f),
where |Q| > 3, is triple-transitive iff n is odd, (Q; f) is derived from
(Q;+) and (Q;+) is an abelian group of period 2 whose automorphism
group is double-transitive on the set of all non-neutral elements of the

group (Q;+).

Proof. Assume that Aut(Q;+) is triple-transitive. By Lemmas 4 and
8 the number n is odd, the group isotope is idempotent, and

f(0,...,0, z,0,...,0) ==z forall i=1,...,n,
————

(i—1)—times

f(x,z,0,...,0) =0.

Thus «; = € and 22 = 0, because from idepotency of (Q; f) we have
that a = 0. This means that (Q); +) is abelian. Then by Theorem 12 all
automorphisms of the group isotope (Q; f) are transformations of the
form R.0, where ¢ € @), and 6 is an automorphism of (Q;+). If the
automorphism group of the group isotope (Q; f) is triple-transitive,
then for x1,z9,y1,y2 € @ such that [{0;x1;22} = |[{0;91; 92} = 3
there exist ¢ and an automorphism 6 of (Q;+), for which

RCGO = O, RCQ.%l = Y1, Rcer = Y.

From the first equality we obtain ¢ = 0, and hence, 0x, = y;, Ozy =
Y2, which means that Aut(Q;+) is double-transitive on Q\{0}. A
contrary, let Aut(Q;+) be double-transitive on Q\{0}, and z1, xo, 3,

Y1, Y2, Y3 € Q be such that [{z1;12; 23} = [{y1;92;93}] = 3. Then
there exists an automorphism 6 of (Q;+), for which

9(5102 - 931) = Y2 — Y1, 9($3 - 931) =Y3 — Y1
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This for ¢ = y; — 0x; gives the automorphism R.0 of group isotope
(Q; f) such that

Rceﬂfl = (91'1 -+ (y1 — 91’1) =Y,
Rbxy = 0(x2 — 1) + ROx1 = (y2 — 1) + y1 = Yo,
R.bzx3 = 0(x3 — x1) + Rbxy = (y3 — y1) + y1 = ys.

This proves that the group Aut(Q;+) is triple-transitive. O

Theorem 21. The automorphism group of a non-unary quasigroup
(Q; f) with |Q| > 4 is not quadruple-transitive.

Proof. 1f it is not quadruple-transitive, then by Lemmas 4 and 8, for
arbitrary a, b, c € Q we have

fla,e, ... c)=a,
fla,a,c,...,c)=c,
fle,b,c,e,...,¢) =b.

Thus f(a,b,c,...,c) ¢ {a;b;c}, which is impossible by Lemma 4. O

Note. It is easy to see that every automorphism of an operation f is
an automorphism of an arbitrary diagonal operation induced by f, i.e.
the operation of the arity k defined by the term f(x.,,...,x,,), where
v is a permutation of {1,...n} on the set consisting of k indexes.
Whence, the k-transitivity of the automorphism group of (G; f) im-
plies the k-transitivity of the automorphism group of each diagonal
operation induced by f.
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