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Abstract- In this paper, we determine the transitivity
of the product action of finite alternating groups on
the Cartesian product of finite ordered sets of y-
tuples. Transitivity action has been determined using
the Orbit-stabilizer theorem, by showing that the

length of the orbit (py, P2 P3 - Pm-1,Pm) IN
Ap, XAy, X . XA, XA, , (n—y=2) acting

on P xpP,Mx. xp, Mxp,W is
equivalent to the cardinality of P, x P, x .. x
P, x P,,") to imply transitivity.

Indexed Terms- Orbits; stabilizer; transitive group;
ordered sets of y-tuples; cartesian product; fixed
point.

l. INTRODUCTION

The transitivity of the product action of two, three and
four alternating groups, that is, A,, X A,,, Ay, X
Ap, X Ap, and | Ap XA, XAy, XAy, on the
Cartesian product of two, three and four sets of ordered
y-tuples respectively have first been determined
hence, forming the basis for the generalization (main
theorem) for the transitivity of the product action of
finite alternating groups, An, X A,, X ..X A, X
Ay, on the Cartesian product of finite sets ordered
y-tuples, P, x P, % . x p,,_ M x p,
Giventhesets Py, P,, ..., P,_, and B, suchthat P, =
{1,2,3,...,n}, P={n+1,n+2,n+
3,20} , Ppoi={m-2)n+1,(m—-
2n+2,..,m—1)n—-1,(m—1)n} and

Ppo={m-Dn+1,(m—-Dn+2,..,(mn) —
2,(mn) —1,mn}. Then, the sets of ordered y —
tuples from these sets are:
{1,2,3,..,y],[1,23,...,y +1],...,[n,n—1,n —
2,...,n—y+1]}EP1[y], {ln+1,n+2,..,n+
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yl,[n+1,n+2,...,n+y+1],..,[2n,2n —
1,2n—2,..2n—y + 1} e P,

{{lm-2)n+1,(m-2)n+2,...,(m—2)n+vy],
[(m-2)n+1,(m-2)n+2,...(m—-2)n+y +
1],..., [((m—Dn,m-1n—-1,(m—-1n—
2..,(m—Dn—y+1}eP,_," and

{{tm-Dn+1,(m—-—Dn+2,..,(m—Dn+y],
[m-Dn+1,(m—Dn+2,..(m—Dn+y+
1],..., [mn,mn—1,mn—-2.. mn—y+ 1]}€
P, respectively.

The Cartesian product of sets of ordered y — tuples
p,Y, p,M o p. " and P, s defined as the
set of all y — tuples (py, P2, D3, - Pm-1,Pm) SUCH
that p, belongs to P!, p, belongs to P, p,
belongs to P;")......, p,._, belongsto P, and
pm belongs to B,

Higman (1964) introduced the rank of a group on finite
permutation groups of rank 3. In 1970, Higman
proved that the rank of the symmetric group S,, acting
on 2-element subsets from the set P= {1,2, ...,n}is 3
and the subdegrees are:1,2(n — 1) and ("?).

Ndarinyo et al (2015) showed that the alternating
group A, acts transitively on unordered and ordered
triples from the set P=1,2,...,n whenn < 7. Nyaga
(2018) proved that the direct product action of the
alternating group on the Cartesian product of three sets
is transitive. Mutua et. al., (2018): direct product of
S, X A, on Px S has its action both transitive and
imprimitive when n > 3.
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Maraka et al., (2021) showed that the action of the
cartesian product of the alternating group, A4, X A, X
A, onthe cartesian product of PB! x §131 x V3] the
cartesian product of ordered sets of triples is transitive
when n > 5.

Maraka et al., (2022) showed that the action of the
cartesian product of the alternating group, A4, X A, X
A, onthe cartesian product of PB! x §131 x V3] the
cartesian product of ordered sets of triples is
imprimitive when n > 5.

Definition 1.1. Group action (Njagi, 2016)

Given a group G and a non-empty set P, the action
of G to the left of P matches a unique element gp €
P ifvgeGsuchthatforall peP and g,,9, €
G:

() (9192)p = 91 (g2)p.
(ii) o.p = p, given that g is the identity in G.
When G acts from the right side of P, its action can

similarly be denoted as such.
Definition 1.2. Transitive group (Cameron, 1970)

A group G is termed to act transitively on a set P
provided for all p,s € P, 3g € G: g(p) = s, that is,

the action gives only a single orbit.
Definition 1.3. Stabilizer of an Element (Rose, 1978)

Let p € Pand a group G acton P. The stabilizer of p
in G is given by Stab;(p) = {g €G: gp = p}.

Definition 1.4. Fixed point (Njagi, 2016)

Given a non-empty set P and group G acting on P

with g € G. The set of elements p fixed by g € G is

Given G acts on a set P, |Orb; (p)|=
|G: Stabg (p)].

Il. MAIN RESULTS

2.1 Transitivity of the Product Action of Two
Alternating Groups, A,,, X A,,, on Cartesian Products

of Two Sets of Ordered y -Tuples P, x p,IV]

2.1 Order of the Stabilizer, Stab;([1,2,3, ...,v], [n +
1L,n+2,..,n+vy)

Let G=Ap, XAy, and d, =
Stab;([1,2,3,...,y],[n+1,n+ 2,...,n+y])_ be the
stabilizer of  {[1,2,3,..,y],[n+1,n+2,..,n+

Y1} € " x P,V in G, then the following result
follows.

Proposition 2.1

|d{| = |Stab;([1,2,3,...,y],[n+ L,n+2,..,n+
(m-y)H?

DI = (2

2

Proof: Let ([1,2,3,...,y],[n+1,n+2,..,n+y]) €
P xp," and g,,9, €G. Then, g, fixes
[1,2,3,..,y] if and only if each of the elements
1,2,3,...,y — 1 and y comes from a single cycle in g,
and g, fixes [n+1,n+2,..,n+y] ifand only if
each of the elements n+1,n+2,..,n+y —1and
n +y comes from a single cycle in g,.

Hence, the order of the stabilizer,
Stab;([1,2,3,...,yl,In+1L,n+2,...,n+ 7)), is
equal to the order of the group of all permutations of
the set {[1,2,3,..,.y+1l,[n+1L,n+2,..,n+y+
1]}. But this group is isomorphic to the Cartesian

product of the alternating groups; A, _y X An,_v.
Thus |d | _ (y=y)x(nz-y)
] 11 — .

21X2;

But, 4,, = Ap, = 4, ,50,ny = n, =n.

2
Therefore, |d, | = &=PX@n) _ (o9l

referred to as fixed point set of h givenby Fix (g) = 2x2 22
P: h b . n—y)! 2
{peP:h(p) = p} Id, | =(( 2y)> .
Theorem 1.5. Orbit — Stabilizer Theorem (Rose, 1978)
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2.2 Transitivity of the Product Action of Two
Alternating Groups, A, X A,,, on Cartesian Products

of Two Sets of Ordered y -Tuples P,"! x p,IV!
Proposition 2.2

The product action of two alternating groups,
Ap, X Ay, acts transitively on the Cartesian product

of two sets of ordered y —tuples, P, x P,"! if and
onlyif n—y > 2.

Proof:

Let G =Gp X Gp, = Ay, XAy, acton P x
PZ[)/]_

The cardinality of P, x P, is given as;
[P, % Y| = np xmp,

2

n! n! n!
B (n—p)! % (n—y) - ((n —y)!)

It suffices to show that |P,"! x P11 is equal to
|0rb;([1,2,3,...,y],[n+ L,n+2,...,n+y])|.

Let |d,| = |Stab;([1,2,3, ..., 7], [n+ 1,n+
2,.,n+yDl.
So, (9p,,9p,) EG = Ap, X Ay, fixes

([1,2,3,...,y],[n+ 1,n+ 2,...,n+y]) ifand only if
1,2,3,..,y —1land y comes froma 1 —cycle of gp,
and n+1,n+2,..,n+y—1 and n+y comes
froma 1 —cycle of gp,.

From Theorem 1.5, we get;

|0rb;([1,2,3,...,y],[n+ 1,n+2,...,n+ y])|
= |G:Stab;([1,2,3,...,y],[n+ 1,n

+2,..,n+yDI
n'xn! nt\2
6] = 22 (?) '
o _ 3
- n-y)n\?
ld1l (( ZV))

16l _ (_nt \ _(p Wy pl¥]
Therefore, Idll_((n—y)!) = |p," x P,
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Whenn —y <2, |dy| = |4p-y X Ap_y | < 1.

A2
This implies that, |dy| = (“22) <1, vn—y <
2 yet |dy| € Z*.

Hence, A,, X 4,, acts transitively on P,V x p,1"]
ifandonly if n—y > 2.

2.3. Transitivity of the Product Action of Three
Alternating Groups, A, X Ap, X A,,, on Cartesian

Products of Three Sets of Ordered y -Tuples
Pl[y] X P, vl « P3[Y]

2.3 Order of the Stabilizer, Stab;([1,2,3, ...,v], [n +
1L,n+2,..,n+yl,[2n+12n+2,...2n+y])

Let G=An XAp, XAy, and d, =
Stab;([1,2,3,...,yl,[In+1,n+2,..,n+vy],[2n+
1,2n+2,...2n+vy]) be the stabilizer of
{1,233, ...y, [n+1,n+2,..,n+y],[2n+ 1,2n +
2,...2n+y]} e P, x P, x P,V in G, then the
following result follows.

Proposition 2.3
|d,| = [Stabs([1,2,3,...,y], [n+1,n+2,..,n+

N3
yl,2n+12n+2,..2n+y))| = ((n 2}/)') .

Proof: Let (11,23, ....,yl,[n+1L,n+2,...,n+
yL2n+12n+2,..2n+y]) e P, x P, x
P, and g1, 9,95 €G. Then, g, fixes
[1,2,3,...,y] if and only if each of the elements
1,2,3, ...,y — 1 and y comes from a single cycle in g,;
g, fixes [n+1,n+2,..,n+y] ifand only if each
of theelements n+1,n+2,..,n+y—1and n+
y comes from a single cycle in g, and g5 fixes
[2n+ 1,2n + 2, ...,2n + y] if and only if each of the
elements 2n+12n+2,..2n+y—-1land2n+y
comes from a single cycle in g5

Therefore, the order of the stabilizer,
Stab;([1,2,3,...,yl,In+1L,n+2,...,n+vy],[2n+
1,2n+ 2,..,2n+y]), is equal to the order of the
group of all permutations of the set {[1,2,3, ...,y +
1,[n+1,n+2,..,n+y+1],[2n+12n+
2,...2n+y+ 1]} which is isomorphic to the
Cartesian product of the alternating groups; A, _y X

Anz_y X An3—V-
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ThUS, |d2| — (n1-Y)x(mz—y)x(n3-y) )
21X22X23

But, A, = A,, = Ay, =A,,50,ny =N, =Nz =n.

_ -pxm-pxm—y) _ (=)’
So, |d,| = 2x2x2 - 23

n3
Therefore, |d,| = (—("Zy)!) .

2.4 Transitivity of the Product Action of Three
Alternating Groups, A,, X A,, X Ay,, on Cartesian
Products of Three Sets of Ordered y -Tuples
P, vl « P, vl « P, [v]

Proposition 2.4

The product action of three alternating groups,
Ap, X Ay, X Ay, acts transitively on the Cartesian

product of three sets of ordered y —tuples,
P P, pY ifand only if n—y > 2.

Proof:

Let G = Gp, X Gp, X Gp, = Ap, X Ay, X Ay, acton
Pl[)/] X P, vl « P, a8

The cardinality of P, x P, x P, is given as;
1P P, P =y, xmp Xy,

3

n! n! n! n!
O e N I ((n—y)!)

It suffices to show that [P, x P,I"! x Y| is equal
to [0rb;([1,2,3,...,y],[n+ L,n+2,..,n+
yl,2n+12n+2,...2n+y]D|.

Let |d,| = |Stab;([1,2,3,...,y],[n+1,n +
2,.,n+yl,[2n+12n+2,..2n+y]|.

So, (gp, 9p, Gp,) € G = Ap, X An, X Ay,  fixes
([1,2,3,....,y],[n+1,n+2,..,n+y],[2n+ 1,2n +
2,...2n+vy]) ifandonly if 1,2,3,...,y —1 and y
comes froma 1 —cycleof gp; n+1,n+2,..,n+
y—1 and n+y comes froma 1—cycle of gp,
and 2n+12n+2,..2n+y—1 and 2n+y
comes froma 1 —cycle of gp,.

From Theorem 1.5, we get;
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|0rb;([1,2,3,...,y],[n+1,n+2,..,n+y],[2n
+12n+2,....2n+ y)|
= |G:Stab;([1,2,3,...,y],[n+ 1,n
+2,...,n+y],[2n+1,2n

+2,...2n+y])|
Gl = nlxnlxn! _ (n! 3
1G] = 2x2x2 (;) '
e _ (3
=2,
|da| (( ZV))

161 _(nt N _p iy p V] i p Y]
Therefore, i ((n_y)!) = | x P, x P
When n—y <2, |dy| = |Apy X Aoy X Apy | <
1.

_ 3
This implies that, |d,| = (") <1, vn—y <2
yet |d,| € Zt.

Hence, A, X A,, X A,,, acts transitively on
P, x P, 5 P, ifand only if n—y > 2.

2.5. Transitivity of the Product Action of Four
Alternating Groups, A, X A,, X Ay, X Ay,, ON
Cartesian Products of Four Sets of Ordered y -Tuples
P, vl « P, vl « P, vl « P4[Y]

2.5 Order of the Stabilizer, Stab;([1,2,3, ...,v], [n +
1L,n+2,..,n+yl[2n+12n+2,....2n+
yl,[3n+1,3n+2,..,3n+y])

Let G =A4, XAy, XAy, XA, and d;3=
Stab;([1,2,3,...,yl,[In+ 1,n+2,...,n+vy],[2n+
12n+2,..2n+y],[3n+1,3n+2,..,.3n+y]) be
the stabilizer of {[1,2,3,...,y],[n+ 1, n+2,..,n+
yl,[2n+12n+2,..2n+vy],[3n+1,3n +

2, 3n+y}e M x p,M x p,M x p in g,
then the following result follows.

Proposition 2.5

|ds| = [Stabs([1,2,3,...,y], [n+1,n+2,..,n+
yl,[2n+12n+2,..2n+vy],[3n+1,3n +

2,..3n+yD| = ((n_Y)!)4.

2

Proof: Let ([1,2,3,...,y],[n+1,n+2,..,n+
yl,2n+12n+2,..2n+y],[3n+1,3n+
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2,..3n+y]) e P,V x P,V x p,M 5 p, and
91, 92,93, 9« € G. Then, g, fixes [1,2,3,...,y] ifand
only if each of the elements 1,2,3,..,y —1 and y
comes from a single cycle in g;; g, fixes
[n+1,n+2,..,n+y] if and only if each of the
elements n+1,n+2,..,n+y—1and n+y
comes from a single cycle in g,; g5 fixes
[2n+ 1,2n+ 2, ...,2n + y] if and only if each of the
elements 2n+12n+2,...2n+y—1and 2n+y
comes from a single cycle in g; and g, fixes
[3n+ 1,3n+ 2,...,3n + y] if and only if each of the
elements 3n+13n+2,...3n+y—1and 3n+y
comes from a single cycle in g,.

Therefore, the order of the stabilizer,
Stab;([1,2,3,...,yl,[n+1L,n+2,..,n+vy],[2n+
1,2n+2,...2n+vy],[3n+1,3n+ 2,..,3n+y]), is
equal to the order of the group of all permutations of
the set {[1,2,3,..,.y +1],[n+1,n+2,...,n+y +
1,[2n+1,2n+2,..2n+y +1],[3n+1,3n +
2,..,3n+y+ 1]} which is isomorphic to the
Cartesian product of the alternating groups; A, _y X

A, ¥ X Ay X Ap,y.

Thus, |ds] = T2z xsyx(e—y)
21X23X23X24

But, An, = Ay, = Ay, = An, = Ay , 50, Ny =1y =

ng =n, =n.

_ -pxm-Pxm-Px@-y) _ (n-p))"
So, |ds| = 2X2X2X2 YR

—_ 1 4
Therefore, |d;| = (Q) .

2.6 Transitivity of the Product Action of Four
Alternating Groups, A, X Ap, X Ap, X A,,, ON
Cartesian Products of Four Sets of Ordered y -Tuples
Pl[)/] X PZ [v] X P3 [v] X p4[)/]

Proposition 2.6

The product action of alternating groups, A,, X 4,, X
Ap, X Ay, acts transitively on the Cartesian product

of four sets of ordered y —tuples, P, x P, x

Let G = Gp, X Gp, X Gp, X Gp, = Ap, X Ap, X
An, X Ay, acton PWx p,Mx p .Vl p V],

The cardinality of P, x P,V x P,V x p, IV s
given as;

|P1 vl « P, vl « P3[Y] x p4[y]

=np, XNnp, X7Np, X Np,

n! n! n! n!
T =) =) =y

4
- ((n ﬁ!)/)!>

It suffices to show that |P,"! x P,V x P,V x p, V]
isequal to |0rb;([1,2,3,...,y],[n+1,n+2,..,n+
v, [2n+1,2n+2,..2n+vy],[3n+1,3n +
2,..,3n+y)l.

Let |ds| = |Stabs([1,2,3, ...,y [n +1,n+
2,.,n+yl[2n+12n+2,..2n+y],[3n+
1,3n+2,..,3n+y])|.

So,  (9p, 9p, Gpy 9p,) € G = Any X Any X A, X
Ap, fixes ([1,2,3,....,y],[n+1,n+2,..,n+
v, [2n+1,2n+2,..2n+vy],[3n+1,3n +

2,..,3n+y]) ifandonly if 1,2,3,...,y —1and y
comes froma 1 —cycleof gp; n+1,n+2,..,n+
y—1 and n+y comes froma 1—cycleof gp,;
2n+12n+2,..2n+y—1 and 2n+y comes
froma 1 —cycleof gp, and 3n+13n+2,..,3n+
y —1 and 3n +y comes from asingle cycle of gp,.

From Theorem 1.5, we get;

|0rb;([1,2,3,...,¥],[n+ 1,n+2,..,n+y],[2n
+12n+2,...,2n+vy],[3n+ 1,3n
+2,....3n+y)D|
= |G:Stab;([1,2,3,...,y],[n+ 1,n
+2,..,n+y],[2n+1,2n
+2,..,2n+y],[3n+ 1,3n
+2,..,3n+y])|

n! X n! x n! x n! (n!)4

Gl =
P, x P, ifand only if n—y > 2. Zx2x2x2 2
Proof: 161 _ (%)4
lds| ((n;w!)‘* '
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161 _ (_n N L p vl 5 p vl o p Y]
Therefore, |d3|—((n_y)!) = [P x P, x Py x

P, [v] | )

When n—y <2, |ds| = |Apey X Ap_y X Ayy X
Apy | <1

N
This implies that, |d;| = (") <1, vn—y <2
yet |ds;| € Z*.

Hence, A, X Ap, X Ap, X A,,, acts transitively on

P, x p,M x P 5 P,V ifand only if n—y >
2.

Remark: The proof for Theorem 2.7 and 2.8 follows
from Propositions 2.2, 2.4 and 2.6.

2.7. Transitivity of the Product Action of Finite
Alternating Groups, A, X Ap, X ..X A, XAy,
on Cartesian Product of Finite Sets of Ordered y -
Tuples, P,V x P,V x ..x P, " x p

2.7. Order of the Stabilizer, Stab;([1,2,3, ...,v], [n +
L,n+2,..,n+yl[2n+12n+2,..,.2n+
yl,[Bn+13n+2,...3n+y],..., [(m—1n+
1,(m—-—1n+2,..,(m—Dn+y)

Let G = Ap, XAy, X . XAp XA, , and dp, =
Stab;([1,2,3, ...y, [In+ 1,n+2,...,n+y],[2n +
1,2n+2,...2n+vy],[3n+1,3n+ 2,...,3n +
y], o, [(m=Dn+1,(m-Dn+2,...,(m—Dn+
y]) be the stabilizer of {[1,2,3,..,y],[n+1,n+
2,..,n+vyl,[2n+12n+2,..2n+vy],[3n +
1,3n+2,....3n+vy],...[((m—-Dn+1,(m—-Dn+
2., m-Dn+yer,Mxp,M xp, M x
Pm[)/]

in G, then the following result follows.

Theorem 2.7

|d| = |Stabs ([1,2,3, ...,y],[n+ 1,n+2,...,n+
v, [2n+12n+2,..2n+y],[3n+1,3n +
2,.,3n+y],...[m=2)n+1,(m—-2)n+
2,e,m=2)n+yl,[(m—n+1,(m—-Dn+

2,..,(m=Dn+yD| = (@)m

Proof: Let ([1,2,3,...,y],[n+1,n+2,..,n+
v, [2n+12n+2,..2n+y],[3n+1,3n +
2,.,3n+y],..,[(m—Dn+1,(m—-1Dn+
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2, ., m=Dn+yD)erMxp,M xp, Mx

P, and 91,92 93 «rGm-1,9m € G. Then, g,
fixes [1,2,3,...,y] ifand only if each of the elements
1,2,3,...,y —1 and y comes from a single cycle of
g1; g fixes [m+1,n+2,..,n+y] ifand only if
each of the elements n+1,n+2,..,n+y —1and
n+y comes from a single cycle of g,; g; fixes
[2n+ 1,2n+ 2, ...,2n + y] if and only if each of the
elements 2n+12n+2,..2n+y—1and 2n+y
comes from a single cycle of g3 ; g, fixes
[3n+ 1,3n+ 2,...,3n + y] if and only if each of the
elements 3n+13n+2,...3n+y—1and 3n+y
comes from a single cycle of g4;.............. s Jm-1
fixes [((m—-2n+1,(m—-2)n+2,...,(m—-2)n+
y] if and only if each of the elements (m —2)n +
1L,(m-2mn+2,.,(m—-2n+y—1 and (m-—
2)n+y comes from a single cycle in g,,_; and
gm fixes [(m—Dn+1,(m—-—Dn+2,..,(m—
Dn+y] if and only if each of the elements
m-—-Dn+1,m—-Dn+2,...m—Dn+y—-1

and (m — 1)n+y comes from asingle cycle of g,,,.

Therefore, the order of the stabilizer,
Stab;([1,2,3,...,yl,[In+1L,n+2,...,n+

vy, [(m=2)n+1,(m-2)n+2,..,(m—-2)n+
y,[(m—1n+1,(m—-Dn+2,..,(m—Dn+
y]), is equal to the order of the group of all
permutations of the set {[1,2,3, ...,y + 1],[n + 1,n +
2,.,n+y+1],[2n+12n+2,....2n+y +
1,3n+1,3n+2,...3n+y+1],..,[(m—-2)n+
1,(m=-2n+2,...(m—-2)n+y+1],[(m—
Dn+1l,m-—Dn+2,..(m—1n+y+1]}
which is isomorphic to the Cartesian product of the
alternating groups; Ap, ¥ X A,y X Ap,_y X
A,V XX Ay Y XAy Y.

Therefore, ld,,,| =
(n1=Y)X(M2=Y)X(M3=Y)X(Mg=V) X X(Mn—1=Y)X (M —¥)
21X25X23X24X 0 X2m_1X2m ’

But, Ap, =Ap, =Ap, =4y, = =4

3 4 N1
Anm:An , SO, n1=n2=n3:n4:"‘:nm_1=
Ny, =n.
Accordingly, 21, =2,=23=2,= =21 =
2, =2.
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ThUS, |dm| =
(n1=y)x(M2=y) X3 =y)X (g =) X.. X(yn—1 =VIX(tm=y) _
zm
((-p)™
2m ’

Hence, |d,| = (“2)".

2.8 Transitivity of the Product Action of Finite
Alternating Groups, A, X Ap, X .. XA, XAy,
on Cartesian Products of Finite Sets of Ordered y -
Tuples, P,V x P, x ..x P, M xp

Theorem 2.8

The product action of finite alternating groups,

Ap, X Ap, X .. X Ap X Ay, acts transitively on

the Cartesian product of finite sets of ordered y -

tuples, P, x P, x ..x p,,_," x p,1¥]
ifandonly if n—y > 2.

Proof:

The proof is done in a similar manner as in
Propositions 2.2, 2.4 and 2.6.

Let G =0Gp XGp, X ..XGp  XGp =Ap X

Ay, X .. X A X A, acton P, x P,V x| x

Nm-1

Iﬁn—lbd % P%JVL

The cardinality of P, xpP,W x . .xp, " x
P, " is given as;

|P1[Y] X PZ[V] X ... X Pm_l[y] % Pm[Y]

= nply X npzy X ... X npm_ly

X Npy,,,
n,! n,! Nyp_q!
= X X X0—7m—
(=t (ny —y)! My — 7!

m

8 (n: fy)! - ((n i!y)!)

It suffices to show that |, x P, x ... x P,,_, " x
P,"| is equal to |0rbg([1,2,3,..,y],[n+ 1,n+
2,.,n+yl,[2n+12n+2,..2n+y],[3n+
1,3n+2,....3n+vy],...[((m—-2)n+1,(m—-2)n+
2,..,(im=2n+yl,[(m-n+1,(m—-n+
2,...,(m—Dn+yDI.

IRE 1706002

So, (gpl,gpz, ...,gpm_l,gpm) EG = Ap, XAy, X
WX A XA, fixes ([1,2,3,..,y],[n+1,n+
2,..,n+vyl,[2n+12n+2,..2n+vy], .., [(m—
2n+1,(m—-2)n+2,...,(m—-2)n+y],[(m—
Dn+1l,m—Dn+2,..,(m—Dn+y]) if and
only if 1,2,3,...,y — 1 and y comes from a 1 —cycle
of gy n+ln+2,..,n+y—1 and n+vy
comes from a 1-—cycle of gp; 2n+12n+
2,..,2n+y —1 and 2n+y comesfroma 1 —cycle
of  gpy «ooiiiiiiiii , m=-2mn+1,(m-2)n+
2,..,(m—2n+y—1and (m—2)n+y comes
from a single cycle of gp . and (m—1Dn+
IL,(m-1n+2,...,(m—Un+y—-1 and (m-—
Dn+y comes from asingle cycle of gp_ .

From Theorem 2.7, the order of the stabilizer,
Stab;([1,2,3,...,yl,[n+1,n+2,...,n+

vy, [(m=2)n+1,(m-2)n+2,..,(m—-2)n+
y,[(m—1n+1,(m—-Dn+2,...,(m—1n+
y]) isgiven as;

ol = (552"

Applying Theorem 1.5, we get;

|0rb;([1,2,3, ..., ¥y, [n+1,n+2,..,n
+vy] ..., [((m=2)n+1,(m—-2)n
+2,...,(m=2n+yl,[(m—-1n
+1,(m-—Dn+2,..,(m—1n
+vDI
= |G:Stab;([1,2,3,...,y],[n+ 1,n
+2,..,n+y],..,.[(m—2)n
+1,(m—-2)n+2,..,(m—2)n
+yL,[(m—-1Dn+1,(m—1n
+2,...,(m—Dn+y]|

G| = Nyl X Nyl X oo X Ny X 1! _ (n_')m
2, X2, X o X 21 X 2 2
o @
|dml ((n;y)!)m
Therefore, % = (( n )m = |P1[V] x P, x .. x
m n-y)!

Pm—l[Y] x Pm[y]|-

X Apyy X X

When n—y <2, |d,|l= |4
A X Ap, -y | < 1.

ni—-y

Nm-1—Y
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—_y)nm
This implies that, |d,,| = (%) <1, Vn-y<
2 yet |d,| €Z*.

Hence, Ap, X Ap, X XAy XAy, acts

WM p Ui

1
transitivelyon P, x P, x . x P, _
andonlyif n—y > 2.

CONCLUSION

The product action of finite alternating groups acts
transitively on the cartesian product of finite sets of
ordered y — tuples, that is A, XA, X..X

Ap XA, on  PWVIxpWx xp, 0x
P if n—y>2
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