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S-COHERENT PROPERTY IN TRIVIAL EXTENSION AND
IN AMALGAMATED DUPLICATION

MOHAMED CHHITI AND SALAH EDDINE MAHDOU

ABSTRACT. Bennis and El Hajoui have defined a (commutative unital)
ring R to be S-coherent if each finitely generated ideal of R is a S-finitely
presented R-module. Any coherent ring is an S-coherent ring. Several
examples of S-coherent rings that are not coherent rings are obtained
as byproducts of our study of the transfer of the S-coherent property to
trivial ring extensions and amalgamated duplications.

1. Introduction

Throughout this paper, all rings are assumed to be commutative with non-
zero identity and all modules are nonzero unital. Let R denote such a ring and
S denote such a multiplicatively closed subset of R such that 0 ¢ S. Reg(R)
denotes the set of regular elements of the ring R and Q(R) := Rpgeg(r), the
total quotient ring of R. For a nonnegative integer n, an R-module F is called
n-presented if there is an exact sequence of R-modules:

F,—-F_1—> - —F—>F—FE-=Q,

where each F; is a finitely generated free R-module. In particular, 0-presented
and 1l-presented R-modules are, respectively, finitely generated and finitely
presented R-modules. Recall that R is an n-coherent ring if each n-presented
R-module is (n+1)-presented. Thus, the 1-coherent rings are just the coherent
rings and an n-coherent ring is (n + 1)-coherent for any positive integer n. For
instance, any coherent ring is 2-coherent and the converse is false (for example
Z x Q is a 2-coherent ring which is not coherent by [17, Theorem 3.1}).

A ring R is coherent if every finitely generated ideal of R is finitely pre-
sented; equivalently, if (0 : @) and I N J are finitely generated for every a € R
and any two finitely generated ideals I and J of R. Examples of coherent rings
are Noetherian rings, Boolean algebras, von Neumann regular rings, valuation
domains, and Priifer domains/semihereditary rings. The concept of coherence
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first sprang up from the study of coherent sheaves in algebraic geometry, and
then developed, under the influence of Noetherian ring theory and homology,
towards a full-fledged topic in algebra. During the past 30 years, several (com-
mutative) coherent-like notions grew out of coherence such as finite conductor,
quasi-coherent, v-coherent, and n-coherent. See for instance [1,5,13,15,17].
In [2], Anderson and Dumitrescu introduced the concept of S-finite modules,
where S is a multiplicatively subset as follows: an R-module M is called an
S-finite module if there exist a finitely generated R-submodule N of M and
s € S such that sM C N. Also, they introduced the concept of S-Noetherian
rings as follows: a ring R is called S-Noetherian if every ideal of R is S-finite.
Recently, in [5], Bennis and El Hajoui investigated the S-versions of finitely
presented modules and coherent modules which are called, respectively, S-
finitely presented modules and S-coherent modules. An R-module M is called
an S-finitely presented module for some multiplicatively closed subset S of
R if there exists an exact sequence of R-modules 0 - K — F — M — 0,
where I is a finitely generated free R-module and K is an S-finite R-module.
Moreover, an R-module M is said to be S-coherent if it is finitely generated and
every finitely generated submodule of M is S-finitely presented. They showed
that the S-coherent rings have a characterization similar to the classical one
given by Chase for coherent rings (see [5, Theorem 3.8]). Any coherent ring is
S-coherent and any S-Noetherian ring is S-coherent. See for instance [2,5].
Some of our results use the R o« M construction. Let R be a ring and M be
an R-module. Then R o< M, the trivial (ring) extension of R by M, is the ring
whose additive structure is that of the external direct sum R & M and whose
multiplication is defined by (r1,mq)(ra,ma) = (r1ra,r1me + romy) for all
r1,72 € R and all my, ms € M. The basic properties of trivial ring extensions
are summarized in the books [13,14]. Mainly, trivial ring extensions have been
useful for solving many open problems and conjectures in both commutative
and non-commutative ring theory. See for instance [3,4,10,11,13,14,16-18].
Let A be a ring and I an ideal of A. The following ring construction called
the amalgamated duplication of A along I was introduced and investigated by
D’Anna in [7] with the aim of applying it to curve singularities (over algebraic
closed fields) where he proved that the amalgamated duplication of an algebroid
curve along a regular canonical ideal yields a Gorenstein algebroid curve [7,
Theorem 14 and Corollary 17]. It is the subring A < I of A X A given by

AxI={(a,a+1i)]a€ Aandie I}

This extension has been studied, in the general case, and from the different
point of view of pullbacks, by D’anna and Fontana [9]. One main difference of
this construction, with respect to the idealization, is that the ring A < I can
be reduced (and it is always reduced if A is an integral domain). If J is an
ideal of A, then J o< I := {(j,j+1i)|j € J,i € I} is an ideal of A 1 I with
Axl ~ A

g07 = 5. Under the natural injection A < A o< I defined by i(a) = (a,a),
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we identify A with its respective image in A > I; and the natural surjection
ApaI — A yields the isomorphism (6‘;;[1 =~ A. See for instance [6-9,12].

This paper investigates S-coherent condition that a trivial extension R :=
A o« E might inherit from the ring A for some classes of modules E. Also,
we study the amalgamated duplication of a ring along an ideal to inherit the
S-coherence. Our results generate new families of examples of non-coherent

S-coherent rings.

2. S-coherence property in trivial ring extension

Recall that a ring R is called S-coherent if every finitely generated ideal
of R is S-finitely presented. Remark that if R is S-coherent, then S™'R is a
coherent ring. Also, any coherent ring is S-coherent for every multiplicative
set.

First, we give an example of non-coherent S-coherent rings.

Example 2.1. Let R be any non-coherent domain and set S := R — {0} be a
multiplicative set of R. Then R is S-Noetherian. In particular, R is S-coherent.

Proof. Let I be a proper ideal of R and let s € I\ {0}. Hence, sI C Rs C I
and so [ is S-finite sine Rs is a finitely generated ideal of R, as desired. (]

Let R := A « E be the trivial ring extension of a ring A by an A-module E.
Remark that if S is a multiplicative set of R, then Sy = {a € A|(a,e) € S for
some e € E} is a multiplicative set of A. Conversely, if Sy is a multiplicative
set of A, then S := Sy ox N is a multiplicative set of R for every submodule N
of E such that Sy/N C N. In particular, Sy < 0 and Sy < F are multiplicative
sets of R.

Now, we explore the transfer of S-coherent property to the trivial ring ex-
tension of a domain A by a K-vector space E, where K is a quotient field of

A.

Theorem 2.2. Let A be an integral domain which is not a field, K = qf(A),
E be a K-vector space, and R := A o< E be the trivial ring extension of A by
E. Then R is never S-coherent for every multiplicative set S of R.

Proof. Let J = R(0, f), where f € E '\ {0}, and consider the exact sequence of
R-modules:

0— Ker(u) = R% J =0,
where u(a,e) = (a,€)(0, f) = (0,af). Hence, Ker(u) =0 < E. We claim that
Ker(u)(= 0 o« E) is not S-finite. Deny. Then there exists a finitely generated
ideal L := Ezjf R(a;,e;) for some positive integer n and (a;,e;) € L, and
(s,e') € S, where s # 0, such that

(5,¢')(0x E) CLCO0xE.

Hence, a; = 0 for every ¢ = 1,...,n since L C 0 < E. On the other hand,
(s,¢)(0 x F) =0 x sE =0 x Esince sk = F for every s € K\{0}. Therefore,
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Ox E=L=Y"2VR(0,e;) = 0x >.'=" Ae; and so E = 3'= Ae;. Hence, K
is a finitely generated A-module and so K = A, a desired contradiction since
A is not a field. Then R := A «x E is not S-coherent. (]

Using Theorem 2.2 in the case when S consists of unit elements, we regain
the result [17, Theorem 2.1(1)].

Corollary 2.3. Let A be an integral domain which is not a field, K = qf(A),
E be a K-vector space, and R := A o< E be the trivial ring extension of A by
E. Then R is never coherent.

Next, we explore a different context, namely, the trivial ring extension of a
local ring (A, M) by an A-module E such that ME = 0. If a multiplicative
set S of R consists of unit elements of R, S C U(R), then R is S-coherent if
and only if R is coherent and it is studied by S. Kabbaj and N. Mahdou in
[17, Theorem 2.6(2)]. So, we may assume that S does not consist only of unit
elements of R.

Theorem 2.4. Let (A, M) be a local ring, E an A-module with ME =0 and
let R := A < E be the trivial ring extension of A by E. Let S be a multiplicative
set of R and set So = {a € A|(a,e) € S for some e € E}. Then

(1) If R is S-coherent, then A is So-coherent.
(2) Assume that S ¢ U(R), that is, there exists (so,e) € S such that
so0 € M\ 0. Then R is S-coherent if and only if A is So-coherent.

Proof. One may easily verify that R is local with maximal ideal M o« E and
that each element of R is either a unit or a zero divisor.
(1) Assume that R is S-coherent and let I = Y .} Aa;, where a; € M and

set J = Zi? R(a;,0). Consider the exact sequence of R-modules:
0— Ker(u) > R"=A" < E" % J =0,

where u((bi, €;)im1,..n) = Soier(bi,ei)(ai,0) = (X0=7 aibs,0) since a; € M
for each ¢ = 1,...,n. On the other hand, consider the exact sequence of A-

modules:
v

0— Ker(v) > A" =1 —0,
where u((bi)i=1, n) = 3= abi. Then, Ker(u) = Ker(v) o«c E™. But J is
S-finitely presented since R is S-coherent, so Ker(u) is an S-finite R-module.
Then there exists a finitely generated ideal L := > '_|" R(x;,e;) C Ker(u) for
some (z;,e;) € L and a positive integer m such that

(s,e)Ker(u) C L C Ker(u).
Hence, for Ly = E;ZL Az;, we have
sKer(v) C Ly C Ker(v)

and so Ker(v) is Sp-finite, as desired.
Hence, A is Sp-coherent.
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(2) By (1) it remains to show that if A is So-coherent, then R is S-coherent,
where S ¢ U(R).

Let J:= ZZ? R(a;, e;) be a finitely generated ideal of R, where (a;,€;),_;
is a minimal generating set of J, a; € M and e; € E. Consider the exact se-
quence of R-modules:

U,

0— Ker(u) - R" = J —0,
where u((bs, fi)i=1,...n) = Zzi;l(aiaei)(biafi) = (Zi? aibi,ZZ’f bie;) since
a; € M for each i = 1,...,n. Further, the minimality of (a;, e;) . Yields
Ker(u) = {(bi, fi)i=1,..n € R"| 32,27 aib; = 0}.
Set I := >"'"7 Aa; and consider the surjective homomorphism v defined
above. Then Ker(v) is an Sp-finite A-module since A is Sp-coherent. Hence,

there exists a finitely generated A-module Ly := ZiT Ax; for some z; € Ly
and a positive integer m, and s € Sy such that

sKer(v) C Ly C Ker(v).

i=1,..

We may assume that s is not invertible since if sy € Sy is not invertible (since
S ¢ U(R) and so Sy ¢ U(A)), then we have ssoKer(v) C sKer(v) C Ly C
Ker(v) and so ssg is not invertible and we may replace s by sso.

Set G := =7 R(z;,0) = Lo o 0 (since Lo = >_i=7" Az; € M™). Hence,
Go C Ker(u) and let e € E such that (s,e) € S. Then, (s,e)Ker(u) =
(s,e)(Ker(v) < E™) = sKer(v) «x 0 (since Ker(v) C M™, s € M and ME = 0)
- L() x 0= Go.

Therefore, Ker(u) is S-finite and so R is S-coherent. O

Now, we can construct non-coherent S-coherent rings.

Example 2.5. Let (A, M) be a local coherent domain which is not a field, E
be an (A/M)-vector space with infinite rank, R := A « E be the trivial ring
extension of A by E, and let S be any multiplicative set of R. Then:

(1) R is S-coherent by Theorem 2.4 since A is Sp-coherent (since A is
coherent).

(2) R is not coherent by [17, Theorem 2.6(2)] since E is an (A/M)-vector
space with infinite rank.

Example 2.6. Let (A, M) be a non-coherent local domain which is not a field,
E be an (A/M)-vector space, R := A « FE be the trivial ring extension of A
by E, and let S = Sy < {0}, where Sy = A — {0}. Then
(1) R is S-coherent by Theorem 2.4 since A is Sp-coherent (by Example
2.1).
(2) R is not coherent by [17, Theorem 2.6(2)] since A is not coherent.

Recall that any coherent ring is 2-coherent and the converse is false (for
example Z « Q is a 2-coherent ring which is not coherent by [17, Theorem
3.1]) (see Figure 1). Hence, we have:
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coherent
S-coherent 2-coherent
FIGURE 1.

The notions of S-coherent and 2-coherent in Figure 1 are not comparable as
the following two examples show:

Example 2.7. Let (A, M) be a local coherent domain such that M is not
finitely generated (for instance, take A = K[[X1,...,Xp,...]] be the power
series ring with countably infinite indeterminates {X;,7 € N—{0}} over a field
K), E=A/M, and R := A x E be a trivial ring extension of A by E. Then
(1) R is S-coherent for every multiplicative set S such that S ¢ U(R)(=
(A-M)x E).
(2) R is not 2-coherent.

Proof. (1) R is S-coherent by Theorem 2.4 since A is coherent and S ¢ U(R).

(2) Let J = R(m,0), where m € M — {0}, and consider the exact sequence
of R-modules:

0— Ker(u) = R J — 0,
where u(a,e) = (a,e)(m,0) = (am,0). Clearly, Ker(u) =0 o A/M = R(0,1).
Now, consider the exact sequence of R-modules:
0 — Ker(v) - R Ker(u) — 0,

where v(a,e) = (a,e)(0,1) = (0,a). It is clear that Ker(v) = M « E which is
not a finitely generated ideal of R since M is not a finitely generated ideal of
A. Therefore, by the exact sequence of R-modules:

0—-J—=R—R/J—=0

it is clear that R/J is a 2-presented R-module which is not 3-presented. Hence,
R is not 2-coherent. [l

Example 2.8. Let A be a coherent integral domain which is not a field, K =
qf(A), R:= A x K be the trivial ring extension of A by K, and let S be any
multiplicative set of R. Then

(1) R is 2-coherent by [17, Theorem 3.1(2)] since A is coherent.

(2) R is not S-coherent by Theorem 2.2.

3. Amalgamation duplication of S-coherent property

Let A be a ring, I be an ideal of A, A > I be the amalgamation duplication
of A along I, S be a multiplicative set of A > I such that Sp ={s € A|(s,s+
i) € S for some ¢ € I}. For instance, S = {(s,s) € A I|s € Sp} and
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S =81 ={(s,s+1i)|i € I} are multiplicative sets of A 1 I for every
multiplicative set Sy of A.
Now, the main result of this section is the following theorem.

Theorem 3.1. Let A be a ring, I be an ideal of A, A< 1 be the amalgamation
duplication of A along I, S be a multiplicative set of A< I and set Sg = {s €
A|(s,s+1) €S for some i € I} which is a multiplicative set of A. Then:

(1) If A< I is S-coherent, then A is So-coherent.
(2) Assume that S = {(s,s) € A I|s € So} and I is an So-finite ideal
of A. Then A< 1 is S-coherent if and only if A is So-coherent.

Before proving Theorem 3.1, we establish the following lemma.

Lemma 3.2. Under the hypothesis of Theorem 3.1(2), assume that A is Sp-
coherent and I x 0 is an S-coherent (A b I)-module. Then, A > I is S-
coherent.

Proof. Recall that I x 0 is an ideal of A < I with ‘}"f‘of >~ A by [7, Remark
1(b)]. But I x0)NS =2 and T := {(s,s) + (I x0)|s € S} = Sy which is a
multiplicative set of A. Therefore, A < I is S-coherent by [5, Proposition 3.9
(2)] since A (= 421 i Sy-coherent and I x 0 is an S-coherent (A >4 I)-module,

: = Txo0
as desired.

O

Proof of Theorem 3.1. (1) Assume that A < I is S-coherent and let Jy :=
>oi i Aa; be a finitely generated proper ideal of A. Set J := Y. (A4
I)(ai,a;) to be an ideal of A < I and consider the exact sequence of (A < I)-

modules:
u

0— Ker(u) » (A )" =A"xI" = J — 0,
where w((bi, b; + ji)iz1,...n) = Dorq (bi, bi + ji)(ais a;) = (001 biag, >y (b +
ji)a;). On the other hand, consider the exact sequence of A-modules:
0— Ker(v) = A" % Jy — 0,
where v((b;)i=1,...n) = > a;b;. Hence,

Ker(u) = {((bs,b; + ji)i=1,...n) € A" > I"| Zbiai = Zjl-ai =0}
i=1 i=1

= Ker(v) > G,

where Go = {j; € I"| >, jia; = 0}. But J is S-finitely presented since
A< I is S-coherent, that is, Ker(u) is an S-finite (A 0< I)-module. Then, there
exist (s,s +1) € S and a finitely generated (A < I)-module L := >""" (A
I)(zi,x; + fi)(C Ker(u)) for some (z;,2; + f;) € L and a positive integer m,
such that

(s,s+i)Ker(u) C L C Ker(u).
Hence, for Lo := Y .-, Az;, we have

sKer(v) C Ly C Ker(v)



712 M. CHHITI AND S. E. MAHDOU

and so Ker(v) is So-finite, as desired. Hence, A is Sp-coherent.

(2) By (1) it remains to show that if A is Sp-coherent and I is Sp-finite, then
A > I is S-coherent. Hence, it remains to show that I x 0 is an S-coherent
(A > I)-module by Lemma 3.2.

Let H be a finitely generated subideal of I x 0 and we will show that H is
S-finitely presented. Clearly, H = >, (A > I)(a;,0) for some positive integer
n and a; € I. Consider the exact sequence of (A > I)-modules:

0— Ker(u) = (A I)" = A" I" % H — 0,
where w(b;,b; + ji)i=1,...n = Diq(bi, by + 7i)(a;,0) = (31—, bia;, 0). So that
Ker(u) = {(bi,b; + ji)i=1,.n. € (A I)™| Y1 bia; = 0}. Now, set J :=
>, Aa; a finitely generated subideal of I, and consider the exact sequence of
A-modules:
0— Ker(v) = A" 5 J =0,

where v((b;)i=1,....n) = iy bia;. So under the (A < I)-module identification
(A I)™ = A™ > I, we have Ker(u) = Ker(v) > I"™. But J is Sp-finitely
presented since A is Sp-coherent. Hence, Ker(v) is an Sp-finite A-module.
Our aim is to show that Ker(u) is S-finite. Since Ker(v) is Sp-finite, there
exist s € Sy and a finitely generated A-module Y 1", Ae;(C Ker(v)) for some
positive integer m and e, € Ker(v) such that

(%) sKer(v) C Z Ae; C Ker(v).
i=1
On the other hand, since I" is Sp-finite (since I is Sp-finite), there exist s’ € Sy

and a finitely generated A-module > 7 | Af; for some positive integer p and
fi € I such that

P
(%) s’I”QZAfigI".
i=1

We may assume that s = s’ by replacing s and s’ by ss’. Therefore, by (*)
and (x%), we have

m p

(s,8)(Ker(v)pa I") € (ApaT)(es, ) + Y (A D)(0, fi)
i=1 i=1
C Ker(v) = I

and so Ker(u) := Ker(v) b I"™ is S-finite. Hence, I x 0 is an S-coherent
(A < I)-module which completes the proof of Theorem 3.1. O

Using Theorem 3.1 in the case when Sy consists of units of A and S =
{(s,8)|s € Sp}, we regain the result [6, Lemma 4.2].

Corollary 3.3. Let A be a ring, I be an ideal of A, and A< I be the amalga-
mation duplication of A along I. Then

(1) If A1 is coherent, then so is A.
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(2) Assume that I is a finitely generated ideal of A. Then A< I is coherent
if and only if so is A.

We know that a coherent ring is an S-coherent ring for every multiplicative

set.

The converse is false as the following example shows.

Example 3.4. Let A be a non-coherent Sy-coherent ring (take for example
A = Z + XR][X]] which is not coherent by [13, Theorem 5.2.3] and an Sp-
Noetherian ring by Example 2.1, where Sy = A — {0}) for some multiplicative
set Sp of A and let I be an Sp-finite ideal of A (take for example A to be an
integral domain and Sy = A — {0}). Then
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2]
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(10]

(11]

(12]

(13]

(1) A1 is an S-coherent ring by Theorem 3.1, where S = {(s,s) € A <
I ‘ S € 50}

(2) A > I is not a coherent ring by [1, Corollary 2.8(1)] since A is not
coherent.

References

K. Alaoui Ismaili and N. Mahdou, Coherence in amalgamated algebra along an ideal,
Bull. Iranian Math. Soc. 41 (2015), no. 3, 625-632.

D. D. Anderson and T. Dumitrescu, S-Noetherian rings, Comm. Algebra 30 (2002),
no. 9, 4407-4416. https://doi.org/10.1081/AGB-120013328

D. D. Anderson and M. Winders, Idealization of a module, J. Commut. Algebra 1 (2009),
no. 1, 3-56. https://doi.org/10.1216/JCA-2009-1-1-3

C. Bakkari, S. Kabbaj, and N. Mahdou, Trivial extensions defined by Prifer conditions,
J. Pure Appl. Algebra 214 (2010), no. 1, 53-60. https://doi.org/10.1016/j.jpaa.
2009.04.011

D. Bennis and M. El Hajoui, On S-coherence, J. Korean Math. Soc. 55 (2018), no. 6,
1499-1512. https://doi.org/10.4134/JKMS. j170797

M. Chhiti, M. Jarrar, S. Kabbaj, and N. Mahdou, Prifer conditions in an amalgamated
duplication of a ring along an ideal, Comm. Algebra 43 (2015), no. 1, 249-261. https:
//doi.org/10.1080/00927872.2014.897575

M. D’Anna, A construction of Gorenstein rings, J. Algebra 306 (2006), no. 2, 507-519.
https://doi.org/10.1016/j.jalgebra.2005.12.023

M. D’Anna, C. A. Finocchiaro, and M. Fontana, Properties of chains of prime ideals
in an amalgamated algebra along an ideal, J. Pure Appl. Algebra 214 (2010), no. 9,
1633-1641. https://doi.org/10.1016/j.jpaa.2009.12.008

M. D’Anna and M. Fontana, An amalgamated duplication of a ring along an ideal: the
basic properties, J. Algebra Appl. 6 (2007), no. 3, 443-459. https://doi.org/10.1142/
S0219498807002326

D. E. Dobbs, A. El Khalfi, and N. Mahdou, Trivial extensions satisfying certain
valuation-like properties, Comm. Algebra 47 (2019), no. 5, 2060—2077. https://doi.
org/10.1080/00927872.2018.1527926

R. El Khalfaoui and N. Mahdou, The ¢-Krull dimension of some commutative ex-
tensions, Comm. Algebra 48 (2020), no. 9, 3800-3810. https://doi.org/10.1080/
00927872.2020.1747479

A. El Khalfi, N. Mahdou, and Y. Zahir, Strongly primary ideals in rings with zero-
divisors, Quaest. Math. 44 (2021), no. 5, 569-580. https://doi.org/10.2989/16073606.
2020.1728416

S. Glaz, Commutative coherent rings, Lecture Notes in Mathematics, 1371, Springer-
Verlag, Berlin, 1989. https://doi.org/10.1007/BFb0084570


https://doi.org/10.1081/AGB-120013328
https://doi.org/10.1216/JCA-2009-1-1-3
https://doi.org/10.1016/j.jpaa.2009.04.011
https://doi.org/10.1016/j.jpaa.2009.04.011
https://doi.org/10.4134/JKMS.j170797
https://doi.org/10.1080/00927872.2014.897575
https://doi.org/10.1080/00927872.2014.897575
https://doi.org/10.1016/j.jalgebra.2005.12.023
https://doi.org/10.1016/j.jpaa.2009.12.008
https://doi.org/10.1142/S0219498807002326
https://doi.org/10.1142/S0219498807002326
https://doi.org/10.1080/00927872.2018.1527926
https://doi.org/10.1080/00927872.2018.1527926
https://doi.org/10.1080/00927872.2020.1747479
https://doi.org/10.1080/00927872.2020.1747479
https://doi.org/10.2989/16073606.2020.1728416
https://doi.org/10.2989/16073606.2020.1728416
https://doi.org/10.1007/BFb0084570

714

(14]

(15]

[16]

(17]

(18]

M. CHHITI AND S. E. MAHDOU

J. A. Huckaba, Commutative rings with zero divisors, Monographs and Textbooks in
Pure and Applied Mathematics, 117, Marcel Dekker, Inc., New York, 1988.

K. A. Ismaili, D. E. Dobbs, and N. Mahdou, Commutative rings and modules that are
Nil,-coherent or special Nily-coherent, J. Algebra Appl. 16 (2017), no. 10, 1750187, 24
pp. https://doi.org/10.1142/50219498817501870

M. Issoual and N. Mahdou, Trivial extensions defined by 2-absorbing-like conditions,
J. Algebra Appl. 17 (2018), no. 11, 1850208, 10 pp. https://doi.org/10.1142/
S0219498818502080

S.-E. Kabbaj and N. Mahdou, Trivial extensions defined by coherent-like condi-
tions, Comm. Algebra 32 (2004), no. 10, 3937-3953. https://doi.org/10.1081/AGB-
200027791

A. Mimouni, M. Kabbour, and N. Mahdou, Trivial ring extensions defined by
arithmetical-like properties, Comm. Algebra 41 (2013), no. 12, 4534-4548. https:
//doi.org/10.1080/00927872.2012.705932

MOHAMED CHHITI

LABORATORY OF MODELLING AND MATHEMATICAL STRUCTURES
FacuLTy OF ECONOMICS AND SOCIAL SCIENCES OF FEZ, BOox 2626
UNIVERSITY S. M. BEN ABDELLAH

FEz, Morocco

Email address: chhiti.med@hotmail.com

SALAH EDDINE MAHDOU

LABORATORY OF MODELLING AND MATHEMATICAL STRUCTURES
FACULTY OF SCIENCE AND TECHNOLOGY OF FEz, Box 2202
UNIVERSITY S. M. BEN ABDELLAH

FEz, MOROCCO

Email address: salahmahdoulmtiri@gmail.com


https://doi.org/10.1142/S0219498817501870
https://doi.org/10.1142/S0219498818502080
https://doi.org/10.1142/S0219498818502080
https://doi.org/10.1081/AGB-200027791
https://doi.org/10.1081/AGB-200027791
https://doi.org/10.1080/00927872.2012.705932
https://doi.org/10.1080/00927872.2012.705932

