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Abstract. In this paper, some properties of a-skew Armendariz and central Armendariz
rings have been studied by variety of others. We generalize the notions to central a-skew
Armendariz rings and investigate their properties. Also, we show that if a(e) = e for each
idempotent e> = e € R and R is a-skew Armendariz, then R is abelian. Moreover, if R is
central a-skew Armendariz, then R is right p.p-ring if and only if R[z; ] is right p.p-ring.
Then it is proved that if o' = I for some positive integer ¢, R is central a-skew Armendariz
if and only if the polynomial ring R[z] is central a-skew Armendariz if and only if the Laurent
polynomial ring R[x, '] is central a-skew Armendariz.
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1. Introduction and preliminaries

Throughout this article, R is an associative ring with identity. The center of a ring R
and the set of all the units in R are denoted by C'(R) and U (R), respectively. In 1997, Rege
and Chhawchharia [10] introduced the notion of an Armendariz ring. They called a ring
R an Armendariz ring if whenever nonzero polynomials f(z) = ap+a1z+- - -+ apz™ and
g(x) =bo+bix+- - -+bypa™ € Rx] satisfy f(x)g(z) = 0, then a;b; = 0 for all ¢ and j. The
name “Armendariz ring” is chosen because Armendariz [3, Lemma 1] has been shown that
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reduced ring (that is, a ring without nonzero nilpotent) satisfies this condition. A number
of properties of the Armendariz rings have been studied in [2—4, 8-10]. So far, Armendariz
rings are generalized in several forms. Let @ be an endomorphism of a ring R. In 2003,
Hong et al. [7] introduced a possible generalization of the Armendariz rings. A ring R
is called a-Armendariz if for any f(z) = Y. ;a;z" and g(z) = >0 bjz’ in Rlz;al,
f(z)g(xz) = 0 implies that a;b; = 0 for all 4, j. According to [6], a ring R is called a-skew
Armendariz if f(z)g(z) =0 for f(z) =Y ja;z' and g(z) = >0 bi ) € Rlx;a], then
a;a’(bj) = 0 for all 4,5. They showed that if a ring R is a-rigid (that is, if aa(a) = 0
then a = 0 for a € R), then R[z]/(x?) is a-skew Armendariz. They also showed that if
ol = I for some positive integer ¢, then R is a-skew Armendariz if and only if R[z]
is a-skew Armendariz. Agayev et al. [1] called a ring R central Armendariz if whenever
polynomials f(x) = ap + a1z + - -+ + apz™ and g(x) = by + bix + -+ - + bpa™ € R[z]
satisfy f(x)g(x) =0, then a;b; € C(R) for all 4, j. They showed that the class of central
Armendariz rings lies precisely between classes of Armendariz rings and abelian rings
(that is, its idempotents belong to C(R)). For a ring R, they proved that R is central
Armendariz if and only if R[z] is central Armendariz if and only if R[x,z7!] is central
Armendariz, where R[x] is the polynomial ring and R[z,2~!] is the Laurent polynomial
ring over a ring R. Furthermore, they showed that if R is reduced, then R[z]/(z™) is
central Armendariz and the converse holds if R is semiprime, where (z") is the ideal
generated by ™ and n > 2. Motivated by the above results, for an endomorphism « of
a ring R, we investigate a generalization of the a-skew Armendanz rings and the central
Armendariz rings.

2. Central a-skew Armendariz rings

In this section, the central a-skew Armendariz rings are introduced as a generalization
of the a-skew Armendariz ring.

Definition 2.1 Let o be an endomorphism of a ring R. The ring R is called a central
a-skew Armendariz ring if for any nonzero polynomial f(x) = Y i, a;x" and g(z) =
doitobir? € Rlz;al, f(z)g(x) = 0 implies that a;a’(b;) € C(R) for each i, j.

Note that all commutative rings, a-skew Armendariz rings and the subrings of central
a-skew Armendariz rings are central a-skew Armendariz. Also, since each reduced ring
R is Ig-skew Armendariz, where I is an identity map, then each reduced ring is central
Ip-skew Armendariz ring.

The following examples show that the central a-skew Armendariz rings are not neces-
sary a-skew Armendariz.

Exzample 2.2 (1) Let R = Ry & Ra, where R; is a commutative ring for i = 1,2. Let a :
R — R be an automorphism defined by «((a, b)) = (b, a), then for f(z) = (1,0)—

and g(z) = (0,1) + (1,0)z in Rlz;al, f(x)g(x) = 0, but (1,0)a((0,1)) = (1,0)
Therefore, R is not a-skew Armendariz. But R is Central Q- skew Armendariz, since R is
commutative.

(2) Let Z4 be the ring of integers modulo 4. Consider a ring R = {(g 2)

EL,B S Z4}
and @ : R — R be an endomorphism defined by a(( 2)) = (g —al_’). The ring R is

not a-skew Armendariz. In fact ((g g) + (g %)x)Q =0 € R[z;a] but (g %)a((gg)) =

(8 %) = 0. But it can be easily checked that R is commutative and so, it is central a-skew
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Armendariz ring,.

Let R; be a ring and «; an endomorphism of R; for each ¢ € I. Then for endomorphism
@ : [Lie; Ri — [licr Ri defined by a(as)ier = (i(aq))ier, [[;c; Ri is central a-skew
Armendariz if and only if each R; is central a-skew Armendariz.

Proposition 2.3 Let a be an endomorphism of a ring R, S be a ring and ¢ : R — S
be an isomorphism. Then R is central a-skew Armendariz if and only if S is central
pap~-skew Armendariz.

Proof. Let o = pap™. Clearly, o is an endomorphism of S. Suppose that a’ = ¢(a)
for a € R. Note that ¢(aa’(h)) = a'p(a’(b)) for all a,b € R. Also, f(x) = Y1 jax’
and g(x) = > 7 bja’ are nonzero in R[r;a] if and only if f'(z) = 37 jajz" and
g'(x) =30 bx? are nonzero in S[z;a/]. On the other hand, f(x)g(z) = 0 in Rlz;q]
if and only if f'(z)g'(z) = 0 in S[z;a’]. Also, since ¢ is an isomorphism, aj(payp)’t; =
a;goa%_l(b;) = p(a;)pa’(b;) = p(a;a(b;)) € C(S) if and only if a;a’(bj) € C(R). Thus,
R is central a-skew Armendariz if and only if S is central pag~!-skew Armendariz. W

The following example shows that there exists a central a-skew Armendariz ring such
that a(e) # e for some e? = e € R.

Example 2.4 Let R = {(‘5 2))a, beZy® Zg}, where Zs is the ring of integers modulo

2. Let a: R — R be defined by oz((g 2)) = (8 2) Then R is a commutative ring and

(1,0) (0,0) ) )

so it is central a-skew Armendariz. But a(e) # e for e = ((0 0) (0.1)

Recall that a ring R is said to be abelian if every idempotent of R is central.

Proposition 2.5 Let R be a ring and o be an endomorphism with a(e) = e for any
e? = e € R. Then R is central a-skew Armendariz ring if and only if R is abelian and

eR and (1 — e)R are central a-skew Armendariz for some ¢? = e € R.

Proof. If R is central a-skew Armendariz, they eR and (1 — e)R are central a-skew
Armendariz since they are the invariant subrings of R. Now, let e be an idempotent in
R. Consider f(z) =e—er(l—e)xr and g(z) = (1—e)+er(1—e)x. Since a(e) = e, we have
f(z)g(z) = 0. By hypothesis, er(1 — e) is central and so, er(1 —e) = 0. Hence, er = ere
for each r € R. Similarly, consider p(z) = (1 —e) — (1 —e)rex and g(z) = e+ (1 —e)rex
in R[z;a] for all » € R. Then p(z)q(z) = 0. As before (1 — e)re = 0 and ere = re for
all » € R, it follows that e is central element of R; that is, R is abelian. Conversely, let
f(z) = 3" jaiz’ and g(x) = >0 a;jx’ be nonzero polynomials in R[z;a] such that
F(2)g(x) = 0. Let f1(z) = ef(z), g1(z) = eg(x), fa(x) = (1—e) f(z), ga(x) = (1—e)g(a).
Then fi(z)g1(z) = 0 in (eR)[z;a] and fa(z)g2(x) = 0 in ((1 — e)R)[z; a]. Since eR and
(1 — €)R are central a-skew Armendariz, ea;ea’(b;) is central in eR and (1 — €)a;(1 —
e)a’(b;) is central in (1 —e)R. Since e and 1 — e are central in R, R = eR® (1 — )R and
so, a;at(bj) = ea;al(b;) + (1 — e)a;a(b;) is central in R for all 0 < i < n, 0 < j < m.
Therefore, R is central a-skew Armendariz. [ |

Corollary 2.6 Let a be an endomorphism of a ring R with a(e) = e for any ¢ = e € R.
If R is a-skew Armendariz ring then R is abelian.

Remark 1 [1, Example 2.2] shows that abelian rings need not to be central Armendariz
in general. Clearly, for any ring R and endomorphism o = Ig, the abelian rings in
general are not central a-skew Armendariz.
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Lemma 2.7 Let R be a central a-skew Armendariz ring and e be an idempotent element
in R[z;al. If e=ep+ e1x+ - + epa”, then e; € C(R) for i = 1,2, ,n. Moreover, if
a(e) = e, then e = e.

Proof. Since e(1 —e) =0 = (1 — e)e, we have (eg + e1x + -+ + €,2")(1 —eo + €12 +
cotepx”)=0and (1 —eg+erx+---+epx™)(eg +e1x+ -+ eyx™) = 0. Since R is a
central a-skew Armendariz ring, epe; € C(R) and (1 —eg)e; € C(R) for 1 < i < n. Thus,
e; € C(R) for 1 < i < n. Now, let R is a central a-skew Armendariz ring and a(e) = e.
It follows from Proposition 2.5 that R is abelian. The rest follows from Theorem 2.9 in
[5]. |

Proposition 2.8 Let R be a central a-skew Armendariz ring. Then R[z;q] is abelian
if and only if a(e) = e for any e = e € R.

Proof. Suppose that R[x;a] is abelian and ¢? = e € R[x;a]. Then e is central and so,
ex = xe = afe)x. Thus, a(e) = e. Conversely, let a(e) = e for any e = e € R. Since R is
central a-skew Armendariz by Proposition 2.5, R is abelian. Now, let €2 = e € R[x;a]. By
Lemma 2.7, e is an idempotent in R. For any p = agz® + a1z 4 - - +a,, 2™ € R[x; o],
where k and m are nonnegative integers, we have pe = (agz* 4+ a2+ +a,, 2" ™)e =
apc(e)z¥+ar ot (€)1 4 Fa, T ()bt = e(agrF4a P 4 FapmattT) = ep.
since R is abelian and a(e) = e, R[z; a] is abelian. [ |

For a nonempty subset X of a ring R, we write rg(X) = {r € Rlar =0 for any = €
X}, which is called right annihilator of X in R. Kaplansky [1] introduced Baer rings
as rings in which the right annihilator of every nonempty subset is generated by an
idempotent. As a generalization of Baer rings, a ring R is called a right (resp., left) p.p-
ring if the right (resp., left) annihilator of an element of R is generated (as a right (resp.,
left) ideal) by an idempotent of R.

Theorem 2.9 For an endomorphism « of a ring R, if the ring R is a-skew Armendariz,
then R is central a-skew Armendariz. The converse hold if R is right p.p-ring and a(e) = e
for any e? = e € R.

Proof. Clearly, a-skew Armendariz rings are central a-skew Armendariz. For converse,
suppose R is a central a-skew Armendariz and right p.p-ring. Then by Proposition 2.5,
R is abelian. Let f(z) = Y i_ a2’ and g(x) = 37" b;z’, f(z)g(z) = 0. We have

agbo = 0 (1)
apby + ala(bo) =0 (2)
CLon + ala(bl) + a2a2(b0) =0 (3)

By hypothesis there exists idempotent e; € R such that r(a;) = e; R, for all i. Therefore
bp = epbp and apegp = 0. Multiplying (2) by e from the right, then 0 = agbiey +
ara(bg)ey = apeobr + ara(bo)ey = ara(bp)eg. Hence, aja(by) = ara(bpey) = 0. By (2),
apby = 0 and so, by = egby. Again multiplying (3) from the right by eg, then
0 = agbseg + ala(bl)eo + a2a2(b0)60
= agbaep + ara(by)a(eg) + a2a2(b0)a2(eo)
= ageobs + a1a(eghr) + aza’(egho)

= ala(bl) + agaz(bo)
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Multiplying this equation from the right by e;. Hence,

0= ala(bl)el + a2a2(bo)€1

=arera(by) + a2a2(b0)61
= aga(a(bg))a(er)
= aga(a(bo)er)
= aza(a(bo))

= aza’(bp).

Continuing this process, we have aiai(bj) =0forall0<i<nand 0<j<m. Thus, R
is a-skew Armendariz. This completes the proof. [ ]

In [1, Example 2.3], it is shown that the hypothesis that R be right p.p-ring is essential
in Theorem 2.9 for the endomorphism a = Ip.

Corollary 2.10 Assume that « is an automorphism of a ring R with a(e) = e for any
e? = e € R. If R is a central a-skew Armendariz ring, then R is right p.p-ring if and only
if R[x; ] is right p.p-ring.

Proof. Let R be right p.p-ring. By Theorem 2.9, R is a-skew Armendariz. So the proof
is done by [6, Theorem 22]. Conversely, assume that R[z; ] is a right p.p-ring. Let a € R.
By Lemma 2.7, there exists an idempotent e € R such that rg(;.q)(a) = eR[x; a]. Hence,
rr(a) = eR. Therefore R is a p.p-ring. [ ]

Recall that if « is an endomorphism of a ring R, then the map & : R[z] — R[z] defined
by a(3 " aix’) = Yt a(a;)z" is an endomorphism of the polynomial ring R[z] and
clearly this map extends «. We shall also denote the extended map R[z] — R[x] by
a and the image of f € R[x| by «a(f). Note that by [6, Theorem 6], a ring R is a-
skew Armendariz if and only if R[z] is a-skew Armendariz for an endomorphism « with
a! = I for some positive integer ¢. Similarly, we have the following result.

Theorem 2.11 Let o be an endomorphism of a ring R and o = I for some positive
integer t. Then R is central a-skew Armendariz if and only if R[z] is central a-skew
Armendariz.

Proof. Assume that R[z] is central a-skew Armendariz. Then R is central a-skew Ar-
mendariz as a subring of R[x]. Conversely, assume that R is central a-skew Armendariz.
Suppose that p(y) = fo+ fiy+...+ fmy™; ¢(y) = go+ g1y +...+gay" in Rlz][y; o] — {0}
and p(y)q(y) = 0. Also, let f; = a;, +a;,x+...+ai, 2% and g; = bj, +bj,x+...+bjy, 2"
for each 0 <7 < m and 0 < j < n, where a;y, ..., aw,,bjy,...,aj, € R. We claim that
fia(g;) € C(R[x]) for all 0 < i < m and 0 < j < n. Take a positive integer k such that
k 2 deg(fo(x))+deg(fi(x))+---+deg(fm(x)) +deg(go(x)) +deg(g1(x)) - - -+ deg(gn(x)),
where the degree is as polynomials in R[z] and the degree of zero polynomial is taken to
be 0. Since p(y)q(y) = 0 in R[z][y; o] — {0}, we have

fo(x)go(x) =0
fo(x)g1(z) + fi(z)a(go(x)) =0

fm(@)a™ (gn(2)) = 0
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in R[z]. Now, put

f(@) = fo(a') + fr(@")a™ ™ + fo(a") 2 T2 4o fr (ah)am ™,

g(:v) = go($t) + gl(z:t)xtkﬂ +92(xt)$2tk+2 NI gn(l‘t)$ntk+n.

(5)

Note that of = Ir. Then

F(@)g(x) = fo(2")go(x") + (fo(a")g1 () + fr(a")a(go(a")))z"**
R fm(l‘t)am(gn(xt))$m+n(tk+l)

in R[x;a]. Using (4) and o! = I, we have f(z)g(z) = 0 in R[z;a]. On the other hand,
from (5), we have

f(@)g(x) = (aoo+ao1 @'+ -+, 3t + arpx™ ™ +ap a4 gy gty
amoxmtk+m+amlxmtk+t+m+. . _}_amwmxmtk-l—wmt—i—m)(b00+b01$t+_ . '+b01,01§y°t+b10$tk+1—}-
bllxtk+t+1+' 4 by, mtkz—&—ult-i-l_i_' . -+bn0$ntk+n+bn1$ntk+t+n+' b xntk—‘runt-i-n) =0

1 n °

Since R is central a-skew Armendariz and of = Iy, then aiuai(bj ) = aiua”kJr“t”(ij) €
C(R) foreach 0 < i <m, 0<j<n,and u € {0,1,...,w;}, v € {0,1,...,v;}. Since
C(R) is closed under addition, we have fi(z')a’(g;(z?)) € C(R[z]) for every 0 < i < m
and 0 < j < n. Now, it is easy to see that fi(z)a'(g;(x)) € C(R[z]). Hence, R[z] is
central a-skew Armendariz. [ |

Let R be a ring. For any integer n > 2, consider the ring M, (R) of n X n matrices
and the ring T, (R) of n x n triangular matrices over a ring R. The n x n identity matrix
is denoted by I,. For n > 2, let {e; jji<ij<n} be the set of the matrix units. Let « :
R — R be a ring endomorphism with «(1) = 1. For any A = (a; ;) € M,(R), we denote
a: My(R) — Mp(R) by a((aij)nxn) = (a(ai;))nxn- So & is aring endomorphism of the
ring M, (R). The rings M, (R) and T, (R) contain non-central idempotents. Therefore,
they are not abelian. By Proposition 2.5, these rings are not central Ip-skew Armendariz.

Now, we introduce a notation for some subring of 7, (R) that will be central a-skew
Armendariz.

Given a ring R and (R, R)-bimodule M, the trivial extension of R by M is the ring
T(R,M) = R @ M with the usual addition and the following multiplication:

(r1,m1)(rg,ma) = (rire, rimg + myra).

This is isomorphic to the ring of all matrices (6 T), where r € R and m € M and
usual matrix operations are used. For an endomorphism « of a ring R and the trivial
extension T'(R,R) of R, & : T(R,R) — T(R, R) defined by a((a,b)) = (a(a), (b)) is
an endomorphism of T'(R, R). Since T'(R,0) and R are isomorphic, we can describe the
restriction of & by T'(R,0) to a. If R is an a-rigid ring (i.e., R[z; ] is reduced) by [6,
Proposition 15|, T'(R, R) is a-skew Armendariz and so it is central a-skew Armendariz.
But T(R, R) need not to be a-rigid. It can be asked that if T(R, R) is a central a-skew
Armendariz ring, then R is a-rigid ring. But this is not the case.

Exzample 2.12 Let R = Z4, where Z4 is the ring of integers modulo 4. Then T'(R, R)
is a commutative ring and hence, for a = I is central a-skew Armendariz. But R[z] is
not reduced and so R is not rigid by [6, Proposition 3].

For an ideal I of R, if a(I) C I, then & : R/I — R/I defined by a(a+1) = a(a) + 1
is an endomorphism of a factor ring R/I. The homomorphic image of a central a-skew
Armendariz ring need not be central a-skew Armendariz. But, by [6, Proposition 9], if
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for any a € R, aa(a) € I implies a € I, then the factor ring R/I is a-skew Armendariz
and so is central a-skew Armendariz.

Recall that a ring R is a-compatible if for each a,b € R, ab = 0 if and only if aa(b) = 0.
Clearly, this may only happen when the endomorphism « is injective.

Theorem 2.13 Let a be an endomorphism of a ring R with «(1) = 1, R be an a-
compatible ring and I be an ideal of R with «(I) C I. If I is reduced as a ring and R/I
is central a-skew Armendariz ring, and for f(z) = Y"1 ja;2’ and g(z) = >0 bjxl €
R[z;a] — {0}, if f(z)g(xz) =0 and ap € U(R), then R is central a-skew Armendariz.

Proof. Let a,b € R. Since R is a-compatible ab = 0 implies that for any n € N,
aa™(b) = 0. Then (a"(b)Ia)? = 0. Since a™(b)Ia C I and I is reduced, a"(b)Ia = 0.
Also, (aIa™(b))® C (ala™(b))(I)(ala™(b)) = 0. Therefore, ala™(b) = 0. Assume f(z) =
ap + a1z + -+ apx”, g(x) = bo+ bz + - - - + bpx™ € Rlx; ] and f(z)g(x) = 0. Then

aob() =0 (6)
apb1 + ala(bo) =0 (7)
agbo + ala(bl) + a2a2<bo) =0 (8)

We first show that for any a;a’(b;), a;la’(b;) = o'(b;)la; = 0. Multiply (7) from
the right by Ia"(by), we have aja(bo)la™(by) = 0, since apbila™(bp) = 0. Then
(a"(bo)Ia1)® C a™(bo)I(ara™(bo)Iaia™(by))Ia; = 0. Hence, a"(bg)Ia; = 0. This implies
arla™(bg) = 0. Multiply (7) from the left by agl, we have aglagb; + aplaia(by) = 0
and so, aplagby = 0. Thus, (b1lag)® = 0 and bilag = 0. Now, multiply (8) from
right by Ia™(bg). Then asa(bg)Ia™(by) = 0 and (a?(bg)Iaz)® = 0. So, a?(bg)las = 0,
azla’by = 0 and azla?(bg) = 0. Now, from (8), we have agbaI +ayc(by)I+aza?(bg)l =
Since agby + aja(bg) = 0 and alag) = ag, the square of aghol and asa?(bg)l are
zero, agbel = asa?(bg)l = 0. Hence, aja(by)] = 0. Then (a(b;)la;)?> = 0 and
a(by)la; = 0. So, ala(by) = 0. Continuing in this way, we have a;Ia’(b;) = o'(b;)Ia; =
0. Since R/I is central a-skew Armendariz, it follows that a;a’(b;) € C(R/I). So
a;a’ (bj)r — ra;a’(b;) € I for any r € R. Now, from the above results, we have
(aiat(bj)r — raia’(bj))I(a;a’(bj)r — ra;a’(b;)) = 0. Then a;a’(b;)r = ra;a’(by) for all
r € R. Hence, a;a*(b;) is central for all 7 and j. This completes the proof. [ ]
Note that in Theorem 2.13, if R is an «-rigid ring instead of a-compatible, then R
should be central a-skew Armendariz by [6, Proposition 8]. The following example, shows
that there exists a non-identity endomorphism « of a ring R such that R/I is central

a-skew Armendariz and as a ring [ is central a-skew Armendariz for any nonzero proper
ideal I of R, but R is not central a-skew Armendariz.

Example 2.14 Let F be a field, R = ( ) be a ring and a( ) = “%) an
endomorphism « of R. For f(z) = (§9) + (§§)z and g(z) = (§ %) + (8%)906]%9004
we have f(x)g(xz) = 0, but ((1)(1))04((8_01)) = (03" ¢ C(R). Thus, R is

a-skew Armendariz. But by [6, Example 12], for I = (1{; g), (0 F) and ( ) R/I and
I are a-skew Armendariz and a-skew Armendariz, respectively. Thus, R/I and [ are
central a-skew Armendariz and central a-skew Armendariz, respectively.

not central

Now, we have the following result.

Theorem 2.15 Let a be a monomorphism of a ring R, and «(1) = 1 where 1 denotes
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Rx]

the identity of R. If R is a-rigid, then a factor ring @ is central a-skew Armendariz,

where (r?) is an ideal of R[z] generated by x2. The converse holds if R is prime.

Proof. Let R be a-rigid. Then, by [6, Proposition 8], 2 Rl >] is a-skew Armendariz, and so
Rlz] .

is central a-skew Armendariz. Conversely, assume that @) is central a-skew Armendariz.
Let r € R with a(r)r = 0. Then

(a(r) —zy)(r + Ty) = a(r)r + (a(r)T — Ta(r )) ( )z%y? =0,
Since a(r)z = Za(r) in i:[x; [y; a], where 7 = x + (2?) € . Since Z[Qx)} is central a-

skew Armendariz, then a(r)z € C(f[x;) Thus, a(r)za = aa( )z for any a € R. Then

a(r)a = aa(r). Hence, a(r)Rr = 0. Since R is prime and « is injective, r = 0. Therefore,
R is a-rigid. [ |

Let a be an automorphism of a ring R. Suppose that there exists the classical right
quotient ring Q(R) of R. Then for any ab~! € Q(R), where a,b € R with b regular, the
induced map @ : Q(R) — Q(R) defined by a(ab™!) = a(a)a(b)! is also an automor-
phism. Note that R is a-rigid if and only if Q(R) is a-rigid. Hence, if R is a-rigid, then
Q(R) is a-skew Armendariz, and so is central a-skew Armendariz.

Let S denote a multiplicatively closed subset of a ring R consisting of central regular
elements and RS~! be the localization of R at S.

Proposition 2.16 Let o be an automorphism of a ring R. Then R is central a-skew
Armendariz, if and only if RS™! is central a-skew Armendariz.

Proof. Suppose that R is central a-skew Armendariz ring. Let f(z) = Y1 (a;/s;)a’,
g(x) = Z;nzo(bj/dj)xj € RS7!z;a] and f(x)g(z) = 0. Also, let a;5; ' = c¢'a} and
bjalj_1 = dilb; with ¢, d regular elements in R. Then we have
(ap + -+ ape™)d = by + -+ ba™) = 0.
We know that for each element f(z) € RS™![x;a], there exists a regular element ¢ € R
such that f(x) = h(z)e™! for some h(z) € R[x;al, or equivalently, f(z)c € R[x;a].
Therefore, there exist a regular element e in R and (b) + --- + b/2') € R[x;a] such that
d71(by + -+ b,2™) = (b + - -+ + b/2zt)e™ L. Hence,
(ah+ -+ g (B -+ ) = 0.

Since R is central a-skew Armendariz, a;ai(b;-') € C(R) for all i and j. Therefore,
ca;s; ol (b; d; le=1) € C(R). Since ¢ and e are regular element of R, ais;la(bjdjfl) are

central in R for all i and j. Conversely, assume that RS~ is central a-skew Armendariz
ring. Since subrings of central a-skew Armendariz rings are central a-skew Armendariz,

then R is central a-skew Armendariz. [ ]
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