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ANNIHILATOR CONDITIONS ON NEARRING
OF SKEW POLYNOMIALS OVER A RING

E. Hashemi

Abstract. Let R be a ring with unity. For a ring endomorphism « and an
a-derivation §, the system R[x; «, §] forms an abelian nearring under addition
and substitution operations. In this paper we extend the study of annihilator
conditions on nearring of polynomials to skew nearring (R[x; v, d], +, o),
when R is an «-rigid ring. Also, we give a characterization of a-rigid rings.
An example to show that “«-rigid condition on R” is not superfluous is given.

1. INTRODUCTION

Throughout this paper all rings are associative and all nearrings are left nearrings.
We use R and N to denote a ring and a nearring respectively. Recall from [12] that
a ring R is Baer if R has a unity and the right annihilator of every nonempty subset
of R is generated, as a right ideal, by an idempotent. Kaplansky [12] shows that the
definition of a Baer ring is left-right symmetric. For example, the class of Baer rings
includes all right Notherian PP rings and all von Neumann regular rings. In 1974,
Armendariz obtained the following result [2, Theorem B]: Let R be a reduced ring.
Then R][z] is a Baer ring if and only if R is a Baer ring. Recall a ring or a nearring
is said to be reduced if it has no nonzero nilpotent element. A generalization of
Armendariz’s result for several types of polynomial extensions over Baer rings, are
obtained by various authors, [9-10]. According to Krempa [14], an endomorphism
« of a ring R is called to be rigid if ac(a) = 0 implies a = 0 for a € R. Note
that any rigid endomorphisms of a ring is a monomorphism and «-rigid rings are
reduced, by Hong et al. [9]. Properties of a-rigid rings had been studied in Krempa
[14], Hong et al. [9] and Matczuk [16]. In [9] Hong et al. studied Ore extensions
of Baer rings over a-rigid rings. Birkenmeier and Huang in [4], had defined the
Baer-type annihilator conditions in the class of nearrings as follows (for a nonempty
SCN,letry(S)={a€ N|Sa=0}and {n(S)={a€ N|aS =0}):
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(1) NeB,ifry
(2) NeBgifry
(3) N € By if {n(S) = Ne for some idempotent e € N;
(4) N e ng ifﬁN S) BN(e)

for some idempotent e € N.

If N is a ring with unity then N € B, U B,o U By U Byy is equivalent to N
being a Baer ring. When S is a singleton, the Rickart-type annihilator conditions on
nearrings are also defined similarly except replacing 5 by R. In [3, p. 28], the R,
condition is considered for rings with involution. In [5-6] Birkenmeier and Huang,
studied Baer-type annihilator conditions in the class of nearrings. In particular
they studied Baer-type conditions on the nearring of polynomials R[z]| (with the
operations of addition and substitution) and formal power series by obtaining the
following results: Let R be a reduced ring. (1) If R is Baer, then Ry[z] (resp.
Ryl[[x]]) satisfies all the Baer-type conditions. (2) If Ry[x] (resp. Rop[[z]]) satisfies
any one of the Baer-type conditions, then R is Baer.

Let « be an endomorphism of R and § is an «a-derivation of R, that is, J is
an additive map such that §(ab) = d(a)b + a(a)d(b), for all a,b € R. Since
R[z; o, 0] is an abelian nearring under addition and substitution, it is natural to
investigate the nearring of skew polynomials (R|z; «, §],+,0) when R is Baer. We
use R[z; a, 0] to denote the left nearring of skew polynomials (R[z; o, 0],+,0) with
coefficients from R and Ry[z;«,d] = {f € R[z;«,d]| fhas zero constant term}
the 0-symmetric subnearring of R[x;«,d]. Let (z)f = ap + aiz and (x)g =
bo + b1z +box? € R[z; o, 6]. Through a simple calculation, we have (z)fo (z)g =
(()f)g = bo+b1((x) f) + ba((2) f)* = (bo + brag + baag + b2a1d(ao)) + (bra1 +
boagay + beaia(ag) + baard(ar))x + beaja(ar )z

In this paper we show that R is a-rigid if and only if « is an injective endo-
morphism, R is reduced and if for polynomials (z)f = ag + a1z + - - - + apa”,
()g = bop + b1z + -+ + bpa™ € R[z; 0, 9], (x)f o (x)g = 0 implies bja; = 0
for each 1 < i < n,1 < j < m. Moreover if R is an a-rigid ring, then the
nearring R[z; a, 0] is reduced. Also, for an a-rigid ring R we show that: (1) If
R is Baer, then Ry[z; «, d] satisfies all the Baer-type annihilator conditions. (2) If
Ry[z; a, 0] satisfies any one of the Baer-type annihilator conditions, then R is Baer.
An example has presented to show that “a-rigid condition on R” is not superfluous.

Note that these results extend Hong et al.” results [9] on the skew polynomial
rings over an a-rigid Baer ring to the Baer-type annihilator conditions in a nearring
of skew polynomials.

S)
S)
)

eN for some idempotent e € N;

rn(e) for some idempotent e € N;

N N~ o~

3. NEARRINGS OF SKEW POLYNOMIALS

Definition 1.1. (Krempa [14]). Let « be an endomorphism of R. « is called a
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rigid endomorphism if ac(a) = 0 implies a = 0 for a € R. A ring R is called to
be a-rigid if there exists a rigid endomorphism « of R.

Clearly, any rigid endomorphism is a monomorphism. Note that «a-rigid rings
are reduced rings. In fact, if R is an a-rigid ring and a®> = 0 for a € R, then
ac(a)a(aa(a)) = 0. Thus aa(a) = 0 and so a = 0. Therefore R is reduced.

Lemma 1.2. (Hong et al. [9]). Let R be an a-rigid ring and a,b € R. Then
we have the following:

(i) If ab = 0 then aa™(b) = a"(a)b = 0 for each positive integer n.
k

(iii) If ab = 0, then a™(a)d™(b) = 0 = 6™ (a)a™(b) for any positive integers
m,n.

(iv) If e = e € R, then a(e) = e and §(e) = 0.

A nearring N is said to have the insertion of factors property (IFP) if for all
a,b,n € N, ab= 0 implies anb = 0.
The following is a characterization of a-rigid rings:

Proposition 1.3. Let § be an a-derivation of a ring R. Then the following are
equivalent:

(1) « is an injective endomorphism, R is reduced and if for each polynomials
(2)f=ao+ a1z +---+ana", (x)g="bo+biz+- +byna™ € R[x;q,d],
(x)fo(x)g =0 implies bja; =0 for each 1 <i<mn,1<j<m,

(2) « is an injective endomorphism, R is reduced and if for each polynomials
() f =az+ -+ ap2”, (v)g =biz+ -+ bpz™ € Rolz;, 6], (z)f o
(x)g = 0 implies bja; =0 for each 1 <i <n,1 <j<m.,

(3) R is a-rigid.

Proof. (1)=(2) is clear.

(2)=(3) Let a € R with aa(a) = 0. Then é(ac(a)) = é(a)a(a)+a(a)d(a(a))
= 0. Let (z)f = a(a)r and g(z) = 6(a)x + 22 € Rolr;a,d]. Then (z)fo (z)g =
(5(a)a(a) + a(a)d(a(a)))z + a(a)a?(a)z? = 0. Hence §(a)a(a) = ala) = 0, by
(2). Therefore a = 0, since « is an injective. Consequently R is a-rigid.

(3)=(1) Clearly, R is reduced and « is an injective endomorphism. Let (z)f,
(z)g € R|[x;a,d] such that (x)f o (z)g=0. We proceed by induction on deg(f)
+ deg(g). It is clear for deg(f) + deg(g) =2. Now suppose that our claim is
true for each (z)f, (z)g € R|x;«,d], with deg(f), deg(g) > 1, deg(f) + deg(g)
< k. Let (x)f = ap + a1z + apa™, (z)g = by + bz + -+ + bpz™ €
R[z; , 0] such that n,m >1 and m+n =4k. Then > 7, bj((z)f)? =0 and that
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bmna”(ay) - - -am D" (a,) = 0. Hence byan = anby, = 0, by Lemma 1.2(ii).
Thus Z;”:_Ol anbi((z)f)? = 0 and that (z) fo(anbo+anbiz+- - ~+apby_12™ 1) =
0. By induction hypothesis, we have a,bja, = 0 for 1 < j < m — 1. Hence
apb; = 0 for 1 < j < m, since R is reduced. Therefore, as R satisfies IFP property
and by using Lemma 1.2, (z)f o (x)g = (ap + a17 - - - + an_12" 1) o (bg + byz +
-+ 4 bpa™) = 0. Our assertion then follows from induction hypothesis.

The following example shows that there exists a non a-rigid ring R such that if
(@)f = mz+- - Fana®, (2)g = b+ +bna™ € Rol; o, 0] with (z) fo(x)g =
0, then bj(a;z")? =0 foreach 1 <i<mn,1 <j<m.

Example 1.4.

Let F be a filed and R = {( ;

ring. Let u be a non-zero element of . Let o : R — R be an automorphism
a r a ru
deﬁendbya((o a>>_<0 a )

(I) R is not a-rigid:
Since R is not reduced, hence it is not a-rigid.

r . .
a | a,7 € F . Then R is a commutative

D) Let (z)f = Az + -+ Apz™ and (z)g = Bz + -+ + Bpa™

: (@ _(bos
Ry[z; o, where A; = < 0 a and B; = 0 b
j < m. Assume that (z)f o (x)g = 0 such that A,, # 0, B,,, # 0. We claim that

Bj(A;xz%)? =0 for each 1 <i <n, 1< j<m. Since

S
for 1 <i<n 1<

() 0=(z)fo(x)g=Bi(A1x+ -+ Apz") + -+ Bp(A1z+ - -+ Apz™)™

we have B,,(A,z")™ = 0 and that B,, A,a™(A,) ---a™™ 1 (A,) = 0. Hence
bmalt =0 and that b, =0 or a,, = 0.

(1) Suppose by, # 0 and a,, = 0. Since A,, # 0so r, # 0. Multiplying A4, to Eq.
(1) from the left-hand side, we have A, By (Ajx + -+ Ay 12" Y 4+ +
A By (Ayx + -+ Ay, 12" )™ = 0, since A,a*(A,) = 0 for each i > 0
and R is commutative. Then A, B, (A,_12""1)™ = 0. Thus r,b,,a™ | =
0 and that a,,_; = 0. Therefore A,By(A1x + -+ Ap 22" 2) + -+
A By (Ajz+- -+ A, 2™ 2)™ = 0, since A,a*(A,_1) = 0foreachi >0
and R is commutative. Continuing this process, we have a; = --- = a,, = 0.
Thus B;(A4;z)7 =0 foreach2 < j <mand 1 < i < n, since 4;0'(4;) =0
for each ¢ > 1. Hence 0 = (z)f o (z)g = Bi(A1z + - - -+ A,z™) and that
By (A;z') = 0 for each 1 < i < n. Consequently in this case, B;(4;21)7 =0
for1<i<n,1<j3<m.
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(2) Suppose that b,, = 0 and a,, # 0. Since B, A,a™(A,) - --a™™"1(A,) =0,
we have s;,a; = 0 and that s,,, = 0. Hence B,, = 0, a contradiction.

(3) Suppose that b, = 0 and a,, = 0. We claim that a; = --- = a,, = 0 or
by = --- = b, = 0. Assume, to the contrary, that there exists n1, m; such that
pyq1 =-=0ap =0, bp,41=---=0byp =0, ap, # 0 and b,,, # 0. Then

ApBi(Aiz + -+ Ap,a™) + -+ Ay By, (A1 + - - -+ Apyz™ )™ = 0.
Thus Ay, By, (Ap,z™)™ = 0 and that 7,b,,, @'t = 0. Hence r, = 0, a
contradiction. If a; = - - - = a,, = 0, then by using the case (i), B;(A4;2")’ =
Oforeach1 <i<n 1 <j53<m. Ifhp=---=0b, =0, then 0 =
() fo(x)g = Bi(A1z+ - -+Ap_12" 1)+ -+ B (Aja+- -+ Ap_z™ )™
and that B,,(A,_12"~1)™ = 0. Hence a,,_1 = 0. Continuing this process,
we can prove a; = -+ = a,—; = 0. Hence Bj(A;z")? = 0 for each
1<i<n, 1 <3< m.

Lemma 1.5. Let § be an a-derivation of ring R and R[x; o, 0] the nearring
of skew polynomials over R. Let R be an a-rigid ring. Then:

(1) If (x)E € R[x; o, 0] is an idempotent, then (x)E = ez + eo, where ey is an
idempotent in R with e1eqg = 0.

(2) R[zx;«,d] is reduced.

Proof.

(1) Let (x)E =eg+ - - + epa™ be an idempotent. Since (z)E o (z)E = (x)E,
we have (z)Eo((z)E—x) = 0, and that (eg+- - -+e,2™) o ((eg+(e1—1)z+
-+-4enx™) = 0. Then e? = 0 for all ¢ > 2, by Proposition 1.3. Hence ¢; =0
for all 7 > 2, since R is reduced. Thus we have ey +e1(eg+e12) = eg+e1x
and that e1eg = 0, 7 = e;.

(2) Let (z)f = ap + a1z + - - + ap2™ € R[z;a, d] such that (x)f o (x)f = 0.
Then a? = 0 for each 1 < i < n, by Proposition 1.3. Hence a; = 0 for each
1 < i <mn, since R is reduced. Therefore (z)f = 0.

Proposition 1.6. Let R be an a-rigid ring. If Rlx; o, 0] € Bra, then R is a
Baer ring.

Proof. Let S be a nonempty subset of R and S, = {sz|s € S} C R[z;,d].
Since R[x;«, d] € B2 and R is a-rigid, there exists an idempotent (z)E = ejx +
eo € R[x; «, d] such that r(S,) = r((z)E), by Lemma 1.5. We claim that (x(S) =
lr(e1). Let a € £r(er). Then (eyx + eg) o (ax — aeg) = a(erx + ep) — aeg = 0.
Hence ax — aey € r((x)E) = r(S;). Therefore sx o (ax — aey) = 0 and so
as = aeg = 0, for each s € S. Hence a € (r(S) and lr(e;) C Lr(S). Now let
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a € (r(S). Then sx oax = asz = 0. Thus az € r(S;) = r((z)E). Therefore
0 = (x)E oax = a(e1x + ep) and thus ae; = aeg = 0. Hence a € ¢r(e1) and
Cr(S) C Lr(e1). Therefore {r(S) = ¢r(e1) and R € Byo. By [4, Lemma 2.3], we
have R € B,o. From [4, Proposition 1.4(1)], R has a unity. Therefore R is a Baer
ring.

Converse of Proposition 1.6 is not true in general. The following example [4,
Example 3.5], shows that there exists a finite reduced commutative Baer ring R
such that R[z] ¢ B,s.

Example 1.7. Let R = Zg and S = {22 + 2,22+ 5}. From Lemma 1.5, all
idempotents in Zg[z] are {0, 1,2,3,4,5, z,3x,3x + 2,3z + 4,4z, 4x + 3}. Note
that x —c € r(c) and = — ¢ ¢ r(S) for all constant idempotents ¢ € Zg[z]. Also, by
Proposition 1.3, the possible idempotents (z)E € Zg[x] such that r(S) = r((z)E)
are either 4z or 4x + 3. Observe that 3z € r(4x) but 3z ¢ r(S), and also
323 +3 € r(dx + 3) but 323 + 3 ¢ r(S). Therefore, there is no idempotent
(z)E € Zg|x] such that r(S) = r((z)E). Consequently, Zg[x] ¢ Byo.

In the following result we show a weak form of the B2 condition when con-
sidering a converse to Proposition 1.6.
If (2)f =3 gair’ € Rlz;a, 9], let S = {a1, a2, ,an}.

Theorem 1.8. Let R be an a-rigid ring. If R € By U Byo, then Rlx;a,d] €
Rro.

Proof. By [4, Lemma 2.3(3)] it is suffices to assume R € Byy. Let (z)f =
Soaix’ € R[z;a,8). Then Cr(S}) = Llr(e1) for some idempotent e; € R,
since R € Bys. Let (z)E = ejx + eg where eg = —ejag + ag. Clearly, (2)E
is an idempotent in R[z; v, d]. We show that r((z)f) = r((x)E). Let (x)g =
> im0 bjzl € r((x)f). Then b; € tr(S}) = Cgr(e1), forall 1 < j < n and
bo + brag + - - - + bpag = 0, by Proposition 1.3. By Lemma 1.2, a(e;) = e; and
§(e1) = 0, hence by a simple calculation one can show that ((z)E)* = eja® + ef.
Thus (z)Eo(z)g = Y7o bj((2)E) = 37 bj(ern’ +ep) +bo = Yo7 bjera’ +
> i1 bjel + by = 0+ bpall + - - -+ byag + by = 0. Therefore (2)g € r((z)E) and
r((z)f) € r((z)E). Now, let (x)g = >>%_obj € 7((z)E). Then b; € Lg(e1) =
BR(SJE) forall 1 < j <mnandbg+bieg+ -+ brej = 0, by Proposition 1.3. This
implies by +b1ag+- - -+ brpall = 0 and thus (z)g € r((z)f), since e}, = —eyal+af,
for all ¢ > 1. Therefore r((z)f) = r((z)E). Consequently, R[x; «, ] € R,2.

We now turn to the problem of extending Baer-type annihilator conditions from
R to Ro[x; «, d].

Proposition 1.9. Let R be an a-rigid ring. Then:
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R € B,y if and only if Ro[x; «, ] € By.
R € B,y if and only if Ro|x; «, 8] € Byo.

Proof.

(1)

Assume R € B,1. Let S be a nonempty subset of Ry[x;,d]. Then T =
Use SSJ’E is a nonempty subset of R. Hence rr(7T") = eR for some idempotent
e € R, since R € B,;. We show that {(S) = Rylz;a, 0] 0 (ex) = e -
Rolz;a,8]. Let (2)f = > 1", a;z* € S. Since a(e) = e and d(e) = 0, we
have (ex) o (z)f = 3 aj(ex)’ = Y. a;ex’ = 0. Thus ex € £(S) and
hence e - Ro[z;a, 8] € £(S). Now, let (z)h = Y}, cxz¥ € ¢(S). Then
¢, € rr(T) for all 1 < k < n, by Proposition 1.3. Therefore ¢, = ecy
for all 1 < k < n. Hence (z)h = e j_, cxa® € eRg[r;, ] and so
0(S) = Rolz; o, 0] o (ex). Thus Rolz; e, 0] € Byy.

Now, assume Ry[x; o, §] € Byy. Let S be a nonempty subset of R, and define
Sy = {sz|s € S} a subset of Ry[z; v, §]. Then £(S,) = Roplz; , 6] o (ex) for
some idempotente € R, by Lemma 1.5. For each sz € S;, 0 = (ex)o(sz) =
sex. Therefore e € rr(S). Now, leta € rr(S). Then (az)o(sz) = sax =0
for each sz € S;. Thus ax € ¢(S;) = Ro[z; 0] o (ex) = e - Rolx; a, d].
Hence a = ea € eR. Thus rr(S) = eR. Therefore R € B,1.

Assume R € B,o. Let S be a nonempty subset of Ry[x; ,d]. By a similar
construction to that used in (1), we have rr(7T") = rr(e) for some idempotent
e € R. We claim £(S) = {(ex). Let (z)g = > 7, bjxl € L(ex). Then
0= (z)goex =e-(x)g. Hence eb; = 0 for all 1 < j < n. Consequently,
bj € rr(e) = rr(T), for all 1 < j < n. Let (z)f = >, a;a* € S. Then
by using Lemma 1.2, (z)g o (z)f = 37", ai(32]_, bja?)" = 0. Therefore
Llex) C £(S). Now, let (z)g = > 7, bjxd € ((S). Then b; € rr(T) =
rr(e) for all 1 < j < n, by Proposition 1.3. Thus (z)go (ex) =e-(z)g = 0.
Therefore ¢(S) = £(ex) and so Ry[x; o, §] € Bya.

Assume Ry[z; «, ] € Bya. Let S be a nonempty subset of R and let S, =
{sz|s € S}. Then £(S,) = ¢((x)E) for some idempotent (z)E = ex €
Ro[z; a, 6], by Lemma 1.5. We show that rz(S) = rg(e). Let a € rr(S).
Then ax o sz = sax = 0 for all sz € S,. Hence ax € £(S;) = {((x)E).
Thus az o ex = eax = 0 and that a € rg(e). Therefore rr(S) C rgr(e).
Now, let b € rr(e). Then bx o ex = ebx = 0 and that bx € ¢(S,). Thus
bx o sx = sbx =0 for all s € S. Hence b € rg(S). Therefore R € B,.

The following example shows that there exists a Baer ring R but Ry[x; o] ¢
Br1 UByps. So “a-rigid condition on R” in Proposition 1.9 is not superfluous.

Example 1.10. Let F' be a filed and consider the polynomial ring R =
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(Fly],+,-) over F. Then R is a commutative domain and so R is Baer. Let
a: R — R be an endomorphism defined by a(f(y)) = f(0). Then

(I) R is not a-rigid;
Since ya(y) = 0 but y # 0.

(D) Ro[z; o] ¢ Be U B;
First we show that the only idempotents of nearing Ry[x; «] are 0 and x. Let

(x)e = fi(y)z+ -+ -+ fu(y)x™ be a nonzero idempotent of Ry[z; . Then (x)e o
( Je = (x)e and that f1( )@z -+ fuly)z) +- -+ (W) (A2 + -+
Fa)2™)" = fily)z + -+ fu(y)a". Then f1(y)* = fi(y) and that fi(y) = 0 or

fi(y) = 1, since R is domain. If f;(y) = 0, then by a simple calculation we can
show that (z)e = 0, which is a contradiction. Hence f1(y) = 1. Since f1(y) f2(y)+

fo(y) fily)a(fi(y)) = fo(y) and a(fi(y)) = 1, so f2(y) = 0. Continuing this

process, we have (x)e = 1. Now we show that Ro[z;a] ¢ Bp. Let S = {z?%}.
Since yz o x* = 0 50 lg,3:0)(S) # 0 = Ro[z;0] 0 0. Since z 0 2* = 22 so
CRofzsa](S) # Rolz; @] = Rolw;a] o x. Therefore Ro[z;a] ¢ Bp. By a similar

argument one can show that Ry[z; o] ¢ Bya.

Theorem 1.11. Let R be an a-rigid ring. Then:
(1) If R is Baer, then Ry[x; ., 6] € Byr1 N Bra N B N Byo.
(2) If Ro[z; v, 6] € By U Bro U By U By, then R is Baer:

Proof. Assume that R is Baer. From Proposition 1.3, Lemmas 2.2 and 2.3
in [4], we need only show that Ry[z; a, 0] € Byi. Let S be a nonempty subset of
Rolz;a, 6] and let T = UpesS}. Then rr(T) = rg(e) for some idempotent e € R,
since R is Baer. We show that ¢(S) = (1 — e) Ro[zx; «, §] = Roplz; o, 0] o (1 — e)x.
Let (z)f =Y.', a;z' € S and (x)g = > i1 bjz? € £(S). Then a;b; = 0 for all
1 <i<m,1<j <n, by Proposition 1.3. Thus eb; = 0 and that b; = (1 — e)b;
forall 1 < j <n. Hence (z)g = (1—¢)> ", bjzd € (1 —e)Rolz; a,d] and that
£(S) C (1 —e)Ro[z; o, 6]. Now, let (z)g = (1—¢) >0, bjz?d € (1—e)Ro[z; a, 0]
Since (1 — e) is an idempotent of R and R is a-rigid, so a(1 —e) = (1 — e),
6(1 —e) = 0 and (1 —e) is a central element of R. Hence for all (z)f =
ST g € S, we have (z)g 0 (0)f = (S0 bja?) o (S ai(1 — €)at) = 0.
Thus ¢(S) = (1 — e)Ro[x; v, 6]. Therefore Rylz; av, 0] € By;.

Assume Ry[x; o, 6] € By U Bro U By U By, By Lemmas 2.2 and 2.3 in [4],
Ro[z; av, 6] € Bya. From Proposition 1.9(2), R € B,2. Proposition 1.4(1) in [5] and
Proposition 1.3 yield that R has a unity. Therefore R is a Baer ring.

Example 1.10 also shows that “«a-rigid condition on R” in Theorem 1.11 is not
superfluous.

Corollary 1.12. Let R be an a-rigid ring. Then the following are equivalent:
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(1) R is Baer;
(2) (R[z; 9], +,-) is Baer;
(3) (Ro[w; a, (5],+,O)€ By U By U Bp U Bpo.

Proof. This follows from [9, Theorem 11] and Theorem 1.11.

Proposition 1.13. Let R be an a-rigid ring. Let S be the subnearring of
R[x; a, 6] generated by the set {ex|e* = e € R}, and T a subnearring of R|[z; a, ).
If S CT and Rlz; o, 0) € Byj, where i € {r,{} and j € {1,2}, then T € B;;.

Proof. This follows from Proposition 1.5 in [4] and Lemma 1.5.

Example 1.14. Using Proposition 1.9, the following nearrings satisfy all the
Baer-type annihilator conditions discussed in this paper when R is a-rigid Baer ring:
() {ax|a € R}; (i) {(z)f = DI a2i—12*"! € Ro[z;0] | agi—1 € R,n € N};
(iii) Ey[x; o, d], where E is a subring containig all idempotents of R.
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