
Abstract
Objective: To generalize the a-skew McCoy rings. Methods: For a ring endomorphism a, we call a ring R Central a-skew 

McCoy if for each pair of nonzero polynomials f x a xi
i

i

n
( ) =

=
∑ 0

 and g x b x R xj
j

j

m
( ) [ ; ]= ∈

=
∑ 0

a  satisfy f(x)g(x) = 0, then there 

exists a nonzero element r Œ R with aia
i(r) ∈ C(R). Findings: For a ring R, we show that if a(e) = e  for each idempotent e Œ 

R, then R is Central a-skew McCoy if and only if eR is Central a-skew McCoy if and only if (1 – e)R is Central a-skew McCoy. 
Also, we prove that if at = IR for some positive integer t, R is Central a-skew McCoy if and only if the polynomial ring R[x] is 
Central a-skew McCoy if and only if the Laurent polynomial ring R[x, x–1] is Central a-skew McCoy. Moreover, we give some 
examples to show that if R is Central a-skew McCoy, then Tn(R) is not necessary Central a-skew McCoy, but Dn(R) and Vn(R) 
are Central a-skew McCoy, where Dn(R) and Vn(R) are the subrings of the triangular matrices with constant main diagonal 
and constant main diagonals, respectively. 
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1.  Introduction
Throughout this paper, R denotes an associative ring with 
identity and a is a ring endomorphism. We denote R[x; 
a] the Ore extension whose elements are the polynomials 

a xi
i

i

n

=
∑ 0

, ai Œ R, where the addition is defined as usual 
and the multiplication subject to the relation xa = a(a)x 
for any a Œ R. For notation Tn(R), Sn(R), R[x], C[R] and 
eij denote, its upper triangular matrix ring, its diagonal 
matrix ring, polynomial ring over R, the center of a ring R 
and the matrix with (i, j)-entry 1 and elsewhere 0, respec-
tively. A ring R is Armendariz1 if whenever polynomials 
f x a xi

i
i

n
( ) =

=
∑ 0

and g x b x R xj
j

j

m
( ) [ ]= ∈

=
∑ 0

 satisfy 
f(x)g(x) = 0 then aibj = 0 for all i and j. Agayev2 called a 
ring R Central Armendariz if whenever polynomials 
f x a xi

i
i

n
( ) =

=
∑ 0

and g x b x R xj
j

j

m
( ) [ ]= ∈

=
∑ 0

 satisfy f(x)
g(x) = 0, then aibj Œ C(R) for all i and 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). Let a be an endomor-
phism of a ring R. According to3, a ring R is called a-skew 
Armendariz if f(x)g(x) = 0, such that f x a xi

i
i

n
( ) =

=
∑ 0

and 

j g x b x R xj
j

j

m
( ) [ ; ]= ∈

=
∑ 0

a  implies that  aia
i(bj) = 0 for 

all i, j. Rege -Chhawchharia1 called a noncommutative 
ring R right McCoy if whenever nonzero polynomials 
f x a xi

i
i

n
( ) =

=
∑ 0

and g x b x R xj
j

j

m
( ) [ ]= ∈

=
∑ 0

 satisfy 
f(x)g(x) = 0 , there exists nonzero elements r Œ R such 
that air = 0. Left McCoy rings are defined similarly.  A 
ring is McCoy if it is both left and right McCoy. Clearly, 
Armendariz rings are McCoy. So far McCoy rings are 
generalized in several forms4-10. In5 Basser, Kwak and 
Lee called a ring R, a-skew McCoy ring with respect to 
a if for any nonzero polynomials f x a xi

i
i

n
( ) =

=
∑ 0

and 

g x b x R xj
j

j

m
( ) [ ; ]= ∈

=
∑ 0

a  satisfy f(x)g(x) = 0 implies 

aia
i(s) = 0 for some nonzero s Œ R. 
Motivated by the above results, for an endomorphism 

a of a ring R, we call a ring R Central a-skew McCoy if 
for each pair of nonzero polynomials f x a xi

i
i

n
( ) =

=
∑ 0

and g x b x R xj
j

j

m
( ) [ ; ]= ∈

=
∑ 0

a  satisfy f(x)g(x) = 0, then 

there exists a nonzero element r Œ R with aia
i(r) Œ C(R). 

Clearly, all commutative rings, a-skew McCoy rings and  
a -skew Armendariz rings are Central a-skew McCoy. 
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2.  Central α-skew McCoy Rings
We start this section by the following definition:

Definition 2.1. Let a be an endomorphism of a ring R. 
The ring R is called a Central a-skew McCoy ring if for 
each pair of nonzero polynomials f x a xi

i
i

n
( ) =

=
∑ 0

and 

g x b x R xj
j

j

m
( ) [ ; ]= ∈

=
∑ 0

a  satisfy f(x)g(x) = 0, then there 
exists a nonzero element r Œ R with aia

i(r) Œ C(R) .
It is clear that a-skew McCoy rings are Central a-skew 

McCoy, but the converse is not always true by the follow-
ing example.

Example 2.2. Let R1 and R2 be any commutative rings. 
Suppose R = R1 ⊕ R2 with the usual addition and multi-
plication. Let a : R Æ R be an endomorphism defined by 
a((a, b)) = (b, a), then for f(x) = (1,0) – (1,0)x and g(x) = 
(0,1) + (0,1)x in R[x; a], f(x)g(x) = 0 , but if there exists 
(r1, r2) Œ R $ such that (0,1)(r1,r2) = 0 and (0,1)x(r1,r2) = 0 , 
then we have r1 = r2 = 0. Therefore R is not a-skew McCoy. 
But R is Central a-skew McCoy, since R is commutative.

Example 2.3. Let K be a field and K〈x, y, z〉 be the free 
algebra with noncommuting indeterminates x, y, z over 
K. Set R be the factor ring of K〈x, y, z〉 with relations

x yx x y xy y z zx xz yz zy z2 2 2 0= = = = = = = = =, , ,

We coincide {x, y, z} with their images in R, for sim-
plicity. Consider the subring of R generated by {a, x, y, z|a 
Œ K}, say S. Then every element of S is of the form, a1 + 
a2x + a3y + a4z with ai’s in the field K. Let a:S Æ S be an 
endomorphism defined by a(a1 + a2x + a3y +a4z) = a1 + 
a2y +a3x + a4z. By the construction of S, we have (x + yt2)
((1 – x) + (1 – y)t) = 0 while (x + yt2) and (1 – x) + (1 – y)
t are nonzero polynomials over S. Assume there exists a1 
+ a2x + a3y + a4z ŒR such that x(a1 + a2x + a3y + a4z ) = 0 
and ya2(a1 + a2x) = 0. Then a1 = a2 = a3 = a4 = 0. Thus S is 
not a-skew McCoy. 

Next we show that S is Central a-skew McCoy. Let

f t a a x a y a z ti i i i
i

i

n
( ) ( )= + + +

=
∑ 1 2 3 40

and g t b b x b y b z tj j j j
j

j

m
( ) ( )= + + +

=
∑ 1 2 3 40

 

g t b b x b y b z tj j j j
j

j

m
( ) ( )= + + +

=
∑ 1 2 3 40

 

be nonzero in S[t] with f(t)g(t) = 0. Then 

( ) ( ) ( ) ( )a a x a y a z z a a a z C Si i i i i i i1 2 3 4 1 2 3+ + + = + + ∈a

since
( ) ( ) ( )( )

(
a a a z a a x a y a z a a a a a a z

a
i i i i i i1 2 3 1 2 3 4 1 2 3 1 2 3+ + + + + = + + + +

= 11 2 3 4 1 2 3+ + + + +a x a y a z a a a zi i i)( )

for each (a1 + a2x + a3y + a4z) Œ S.

Now we turn our attention to study some extensions 
of Central a-skew McCoy rings. 

Let Rkbe a ring, where k Œ Z, ak an endomorphism of 
Rk. Let R Rkk

=
∈

∏
Ζ

 and 〈⊕k Œ ZRk, 1R〉 be the subring of 
R generated by ⊕k Œ ZRk and {1R}. Then the map a: R Æ R 
defined by a a(( )) ( ( ))a ak k k=  is an endomorphism of R. 

Proposition 2.4. Let Rk be a ring with a endomorphism ak, 
where k Œ Z. Then Rk is Central ak -skew McCoy for each k 
Œ Z if and only if R Rkk

=
∈

∏
Ζ

 is Central a-skew McCoy 
if and only if 〈⊕k Œ ZRk, 1R〉 is Central a-skew McCoy. 

Proof. Let each Rk be Central ak-skew McCoy and 

f x a xi
i

i

n
( ) =

=
∑ 0

, g x b x R xj
j

j

m
( ) [ ; ]= ∈

=
∑ 0

a \{0} such 

that f(x)g(x) = 0, where a ai i
k

= ( )( ) , b bj j
k

= ( )( ) . If there 
exists t Œ Z  such that ai

(t) = 0 for each 0 ≤ i ≤ m, then we 
have aia

i(c) = 0 Œ C(R) where c = (0,0, …, 1R, 0, …,0). 
Now, suppose for each k Œ Z, there exists 0 ≤ ik ≤ m such 
that ai

k
k

( )
≠ 0. Since g(x) π 0, there exists t Œ Z and 0 ≤ 

jt ≤ n such that bj
t
t

( )
≠ 0. Consider f x a xt i

t i
i

m
( ) ( )

=
=

∑ 0
 and

g x b xt j
t j

j

n
( ) ( )

=
=

∑ 0
 ∈R xt t[ ; ]a \{0}. We have ft(x)gt(x) = 0. 

Thus there exists nonzero ct Œ Rt such that ai
(t)ai(ct) Œ C(Rt), 

for each 0 ≤ i ≤ m, since Rt is Central ak-skew McCoy ring. 
Therefore aia

i(c) Œ C(R), for each 0 ≤ i ≤ m, where c = 
(0, …, 0, ct, 0, …,0) and so R is Central a-skew McCoy. 
Conversely, suppose R is Central a-skew McCoy and t 

Œ Z. Let and f x a xi
i

i

m
( ) =

=
∑ 0

 and g x b xj
j

j

n
( ) =

=
∑ 0

 be 

nonzero polynomials in Rt[x;at] such that f(x)g(x) = 0. Let 

	

F x a x

G x b

i
i

i

m

j

( ) ( ,..., , , , ..., ) ,

( ) ( ,..., , , , ..., )

=

=

=
∑ 0 0 0 0

0 0 0 0
0

jj

n jx R x
=

∑ ∈  0
;a

Hence F(x)G(x) = 0 and so there exists 0 π c = (c1,  
c2, …, ct–1, ct, ct+1, …, Cm–1, cm) suchthat (0, …, 0, ai, 0, …, 
0)ai(c) Œ C(R). Therefore, ai at

i(ct) Œ C(Rt) and so Rt is 
Central ak-skew McCoy. By a similar way, one can prove 
that 〈⊕k Œ ZRk,1R〉 is Central a-skew McCoy if and only if 
each Ri is Central ai-skew McCoy. 

Corollary 2.5. Let D be a ring and C a subring of Dwith 
1D Œ C. Let 

	 R C D d d c c d D c C nn i( , ) ( ,..., , , , ...) , ,= ∈ ∈ ≥{ }1 1 �
with addition and multiplication defined component-
wise, R(D, C) is a ring. Let a be an endomorphism of 
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Dsuch that a(C) ⊆ C. Then the map a : R R→  defined by 
a a a(( , )) ( ( ), ( ))C D C D=  is an endomorphism of R. Then D 
is Central a-skew McCoy if and only if R(D, C) is Central 
a -skew McCoy.

Proposition 2.6. Let a be an endomorphism of a ring R. 
Let S be a ring and j:R → S an isomorphism. Then R is 
central a-skew McCoy if and only if S is central jaj–l-
skew McCoy.

Proof . Let a¢ = jaj–l. Clearly, a¢ is an endomor-
phism of S. Suppose that a¢ = j(a), for a ∈ R. Note 
that j(aai(b) = a¢j(ai(b) for all a, b ∈ R. Also and 

f x a xi
i

i

n
( ) =

=
∑ 0

, g x b xj
j

j

m
( ) =

=
∑ 0

 be nonzero poly-

nomials in R[x:a] if and only if ′ = ′
=

∑f x a xi
i

i

n
( )

0
, 

′ = ′
=

∑g x b xj
j

j

m
( )

0
 be nonzero polynomials in S[x;a¢]. 

On the other hand f(x)g(x) = 0 in R[x;a] if and only if 

f ¢(x)g ¢(x) = 0  in S[x;a¢]. Also since j is an isomorphism, 

′ ′ = ′ ′ = = ∈
−a c a c a c a c C Si

i
i

i
i

i
i

i( ) ( ) ( ) ( ) ( ( )) ( )faf fa f f fa f a1  if  
and only if aia

i(c) Œ C(R). Thus R is Central a-skew McCoy 
if and only if S is Central jaj–l -skew McCoy.

The following example shows that, if R is Central 
a-skew McCoy, then T2(R) is not necessary Central  
a -skew McCoy.

Example 2.7. Let R be a commutative ring and 
a : ( ) ( )T R T R2 2→  be an endomorphism defined by 
a( )P e P e P e P e P e P e11 11 12 12 22 22 11 11 12 12 22 22+ + = − + . Let f(x) 
= e11 + (e11 + e12)x, g(x) = –e22 + (e12 + e22)x ∈ (T2(R))[x;a]. 
Then f(x)g(x) = 0 . If T2(R) is central a -skew McCoy, then 
there exists P = P11e11 + P12e12 + P22e22 ∈ T2(R) such that 
e P e e P C T R11 11 12 2, ( ) ( ) ( ( ))+ ∈a . Therefore (P11e11 + P12e12)
e11 = e11(P11e11 + P12e12) and so P12 = 0. 

Also (P11e11 + P12e12)e12 = e12(P11e11 + P12e12) and so  P11 
= 0 . On the other hand, ( ) ( ) ( ( ))e e P P e C T R11 12 22 12 2+ = ∈a  
implies (P22e12)e22 = e22(P22e12) and so P22 = 0. Therefore 
T2(R) is not Central a -skew McCoy. But R is Central 
a-skew McCoy (for any endomorphism a:R → R), since 
R is commutative.

Let a be endomorphism of a ring R. The endomorphism 
a of R is extended to the endomorphism a : ( ) ( )T R T Rn n→  
defined by a a(( )) ( ( ))a aij ij= .

Theorem 2.8. Let a be an endomorphism of a ring R. 
Then R is Central a-skew McCoy if and only if one of the 
following holds: 

(1) �D R

a a a a
a a a

a a

a

n

n

n

n( ) =




























12 13 1

23 2

3

0
0 0

0 0 0 0







    












∈










a a Rij, is 

Central a -skew McCoy for any n ≥ 1.

(2) V R

a a a a a
a a a a

a a a

a

n

n

n

n( ) =









−

−

1 2 3 4

1 2 3 1

1 2 2

2

0
0 0

0 0 0 0







     



00 0 0 0 1

1 2





a

a a a R R x
xn n





































∈










≅, , , [ ; ]
( )

a

V R

a a a a a
a a a a

a a a

a

n

n

n

n( ) =









−

−

1 2 3 4

1 2 3 1

1 2 2

2

0
0 0

0 0 0 0







     



00 0 0 0 1

1 2





a

a a a R R x
xn n





































∈










≅, , , [ ; ]
( )

a
 is Central a -skew McCoy for any n 

≥ 1, where (xn) is a two- sided ideal of R[x;a] gener-
ated by xn.

Proof . (1) Let F x A xi
i

i

p
( ) =

=
∑ 0

, G x B x D R xj
j

j

q

n( ) ( )[ ; ]= ∈

=

∑
0

a

G x B x D R xj
j

j

q

n( ) ( )[ ; ]= ∈

=

∑
0

a  where,

A

a a a

a a

a

B

b b b

i

i
i

n
i

i n
i

i

j

j
j

=



























=

12 1

2

12 1

0

0 0





   





,

nn
j

j n
j

j

b b

b

0

0 0

2

   





























Then

F x

f x f x f x
f x f x

f x

n

n( )

( ) ( ) ( )
( ) ( )

( )

,=

























12 1

20

0 0





   



GG x

g x g x g x
g x g x

g x

n

n( )

( ) ( ) ( )
( ) ( )

( )

=

























12 1

20

0 0





   



Where f x a xi
i

i

p
( ) =

=
∑ 0

, f x a xkl kl
i i

i

p
( ) =

=
∑ 0

,  g x b xj
j

j

q
( ) =

=
∑ 0

 

g x b xj
j

j

q
( ) =

=
∑ 0

and g x b xkl kl
j j

j

q
( ) =

=
∑ 0

 for any k = 1, 2, …, n, l = 2, 

3, …, n and k < l. Suppose F(x)G(x) = 0, and F(x)G(x) ≠ 0. 
Set H(x) = F(x)G(x) = (hpq(x)) for p, q = 1, 2, …, n.

CASE 1. If f(x) ≠ 0, g(x) ≠ 0, then h11(x) = f(x)g(x) = 0. Since 
R is Central a-skew McCoy there exists r ∈ R\{0} such that 
aia

i(r) Œ C(R). Let A = rE1n. Then A A C D Ri
i

na ( ) ( ( ))∈ .

CASE 2. If  f(x) ≠ 0 and g(x) ≠ 0, then there exists gkl(x) 
≠ 0, such that g(k+u)l(x) = 0 for some k, l, and 1 ≤ u ≤ n – 
k, since G(x) ≠ 0. So hkl(x) = f(x)gkl(x) = 0. Hence there 
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exists r ∈ R\{0} such that aia
i(r) Œ C(R). Let A = rE1n. Then 

A A C D Ri
i

na ( ) ( ( ))∈ .

CASE 3. If f(x) = 0, then clearly A Ai
ia ( ) = 0, where A = E1n. 

Thus Dn(R) is Central a -skew McCoy.

Conversely, assume that f(x)g(x) = 0, where 

f x a xi
i

i

n
( ) =

=
∑ 0

, g x b xj
j

j

m
( ) =

=
∑ 0

 are nonzero polyno-

mial of R[x;a]. Let F x A xi
i

i

n
( ) =

=
∑ 0

, G x B xj
j

j

m
( ) =

=
∑ 0

, 

where 

A

a a a
a a

a

B

b b b
b b

i

i i i

i i

i

j

j j j

j j
=

























=





   







   

0

0 0

0
,

00 0  bj

























for any i = 0, 1, 2, …, n, j = 0, 1, 2, …, m. Then 

F x G x

f x f x f x
f x f x

f x

g x

( ) ( )

( ) ( ) ( )
( ) ( )

( )

(

=





























   



0

0 0

)) ( ) ( )
( ) ( )

( )

.

g x g x
g x g x

g x





   



0

0 0

0

























=

Hence there exists A

s s s
s s

s

D R

n

n
n=

























∈

12 1

20

0 0





   


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such that A A C D Ri
i

na ( ) ( ( ))∈ , since Dn(R) is Central  
a -skew McCoy. If S ≠ 0, then aia

i(s) Œ C(R). If S = 0, then 
there exists Sij ≠ 0 for some i, j, such that Si+v,j = 0 for any 1 
≤ v ≤ n –i. We also have aia

i(sij) Œ C(R). Thus, R is Central 
a-skew McCoy.
(2) The proof is similar to (1).

Theorem 2.8. Let a be an endomorphism of a ring R and 
at = IR for some positive integer t. Then R is Central a-skew 
McCoy if and only if R[x] is Central a-skew McCoy.
Proof. Assume that R is Central a-skew McCoy. Let 
R[x][y;a] denote the polynomial ring with an inde-
terminate y over R[x]. Suppose that p(y) = f0 + f1y + … 
+ fmym, q(y) = g0 + g1y + … + gny

n ∈ R[x][y;a] and p(y)

q(y) = 0. We also let f a a x a xi i i iw
w

i
i= + + +0 1  and 

g b b x b xi j j jv
v

j

j
= + + +0 1  for each 0 ≤ i ≤ m and 0 ≤ j ≤ 

m , where a a b b Ri iw j jvi j0 0, , , , ,  ∈ . We claim that there 

exists c ∈ R[x] such that fia
i(c) Œ C(R[x]), for all 0 ≤ i ≤ m, 

0 ≤ j ≤ n. Take a positive integer k such that k ≥ deg(f0(x)) 
+ … + deg(fm(x)) + deg(g0(x)) + … + deg(gn(x)), where 
the degree is as polynomials in R[x] and the degree of 
zero polynomial is taken to be 0. Since p(y)q(y) = 0 in 
R[x][y;a], we have
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Note that at = IR. Then
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in R[x;a]. Using (1) and at = IR, we have f(x)g(x) = 0 in 
R[x;a]. In the other hand, from (2) we have 
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Since R is Central a-skew McCoy and at = IR, so there 
exists c ∈ R such that aiua

i(c) Œ C(R) for each 0 ≤ i ≤ m 
and u ∈ {0, 1, …, wi}. Since C(R) is closed under addition, 
we have fi(xt)ai (c) Œ C(R[x]) for every 0 ≤ i ≤ m. Now it 
is easy to see that fi(x)ai (c) Œ C(R[x]), and hence R[x] is 
Central a-skew McCoy. 

Conversely, suppose that R[x] is Central a-skew McCoy. 

Let f(x)g(x) = 0 for nonzero polynomial f x a xi
i

i

n
( ) =

=
∑ 1

 

and g x b xj
j

j

m
( ) =

=
∑ 1

 Œ R[x;a]. Suppose f(t) and g(t) is 

constant polynomial in R[x][t;a] such that f(t)g(t) = 
0. Then there exists 0 ≠ c(x) = c0 + c1x + … + ckx

k  R[x] 
such that f(t)ai(c(x)) Œ C(R[x]). So aia

i(c(x)) Œ C(R[x]). 
Since c(x) is a nonzero element, then at least one of the 
ci’s is nonzero element, for example ct. So aia

i(ct) Œ C(R). 
Therefore R is Central a-skew McCoy.
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Proposition 2.10. Let R be a ring and e a central idem-
potent element of R and a be an endomorphism of a ring 
R with a(e) = e$. Then R is Central a-skew McCoy ring if 
and only if eR is Central a-skew McCoy ring if and only if 
(1 – e)R is Central a-skew McCoy.

Proof. Assume that R is Central a-skew McCoy ring 
and consider f x ea xi

i
i

n
( ) =

=
∑ 0

, g x eb xj
j

j

m
( ) =

=
∑ 0

 

∈eR x[ ; ]a \{0} ⊆ R such that f(x)g(x) = 0. Since R is Central 
a-skew McCoy ring, there exists s ∈ R such that (eai)a

i(s) 
∈ C(R). So (eai)a

i(s)r = r(eai)a
i(s), for any r ∈ R. Therefore 

(( ) ( ))( ) ( )(( ) ( ))ea es er er ea esi
i

i
ia a= . So ( ) ( ) ( )ea es C eRi

ia ∈ .  
Hence eR is Central a-skew McCoy. Similarly, we prove 
that (1 – e)R is Central a-skew McCoy ring.

Conversely, assume that eR is Central a-skew  

McCoy ring. Consider f x a xi
i

i

n
( ) =

=
∑ 0

, g x b xj
j

j

m
( ) =

=
∑ 0
  

g x b xj
j

j

m
( ) =

=
∑ 0

 ∈R x[ ; ]a \{0} such that f(x)g(x) = 0. Clearly, 

ef x eg x eR x( ), ( ) [ ; ]∈ a  and ( ( ))( ( )) ( ) ( ) ( ) ( )ef x eg x e f x g x ef x g x= = =
2 0 

( ( ))( ( )) ( ) ( ) ( ) ( )ef x eg x e f x g x ef x g x= = =
2 0, since e is a central idempotent element of 

R. Then there exists s ∈ R such that ( ) ( ) ( )ea s C eRi
ia ∈ .  

So ( ) ( ) ( ) ( )ea s er er ea si
i

i
ia a= , for any r ∈ R. Therefore 

( ( )) ( ( ))a s r r a si
i

i
ia a= . So a s C Ri

ia ( ) ( )∈ . Hence, R is 

Central a-skew McCoy. Similarly, this fact is satisfied if 
(1 – e)R is Central a-skew McCoy ring.

Let S denote a multiplicatively closed subset of a ring 
R consisting of central regular elements. Let RS–1 be the 
localization of R at S. Then we have:

Proposition 2.11. Let a be an automorphism of a ring R. 
If R is Central a-skew McCoy, then RS–1 is Central a-skew 
McCoy.

Proof. Suppose that R is Central a-skew McCoy ring. 

Let f x a s xi i
i

i

n
( ) ( )=

=
∑ 0

, g x b d x RS xj j
j

j

m
( ) ( ) [ ; ]= ∈

=

−

∑ 0
1 a 

g x b d x RS xj j
j

j

m
( ) ( ) [ ; ]= ∈

=

−

∑ 0
1 a  and f(x)g(x) = 0. Let a s c ai i i

− −
= ′

1 1  and 

b d d bj j j
− −
= ′

1 1  with c, d regular elements in R. Then we have

( ) ( )′ + + ′ ′ + + ′ =
−a a x d b b xn

n
m

m
0

1
0 0  . We know that for 

each element f x RS x( ) [ ; ]∈
−1 a  there exists a regular ele-

ment C ∈ R such that f x h x c( ) ( )=
−1 , for some h(x) ∈ 

R[x;a], or equivalently, f(x)c ∈ R[x;a] . Therefore there 
exist a regular element e in R and ( ) [ ; ]′′+ + ′′ ∈b b x R xt

t
0  a ,  

such that d b b x b b x em
m

t
t− −

′ + + ′ = ′′+ + ′′
1

0 0
1( ) ( )  . Hence  

( )( )′ + + ′ ′′+ + ′′ =a a x b b xn
n

t
t

0 0 0 

. Since R is Central 
a-skew McCoy, then there exists r ∈ R  such that 
′ ∈a r C Ri

ia ( ) ( ) for all i. Therefore ca s r C Ri i
i−

∈
1a ( ) ( ). Since 

c is regular element of R, a s ri i
−1a( ) are central in RS–1 for 

all i. 

Corollary 2.12. Let R be a ring and a an automor-
phism of R, such that at = IR for some positive integer t, 
then the following are equivalent: 

R1.	  is Central a-skew McCoy.
R2.	 [x] is Central a-skew McCoy.
R3.	 [x, x–1] is Central a-skew McCoy.

Proof. Let S = {1, x, x2, x3, x4, …}. Then S is a mul-
tiplicatively closed subset of R[x] consisting of 
central regular elements. Then the proof follows from 
Proposition 2.11. 

3.  Conclusions
In this paper, we have defined a new class of rings called 
Central a-skew McCoy and illustrated with some exam-
ples. Central a-skew McCoy rings are proper extension 
of a-skew McCoy rings. Also, some related results have 
been studied and proved. This particular class of ring is 
not Morita Invariant.
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