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ON ABSORBING IDEALS
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ABSTRACT. Suppose that R is a commutative ring with 1 # 0. In this talk, we
introduce the concept of 2-absorbing ideal which is a generalisation of prime
ideal. A nonzero proper ideal I of R is called a 2-absorbing ideal of R if
whenever a,b,c € R and abc € I, then ab € [ or ac € I or bc € I . It is
shown that a nonzero proper ideal I of R is a 2-absorbing ideal if and only if
whenever I11513 C I for some ideals I, I3, I3 of R, then I1Is C I or Iol3 C I
or I1 I3 C I. It is shown that if I is a 2-absorbing ideal of R, then either Rad(I)
is a prime ideal of R or Rad(I) = P1 N P> where P;, P2 are the only distinct
prime ideals of R that are minimal over I. Rings with the property that every
nonzero proper ideal is a 2-absorbing ideal are characterised. All 2-absorbing
ideals of valuation domains and Prufer domains are completely described. It
is shown that a Noetherian domain R is a Dedekind domain if and only if a
2-absorbing ideal of R is either a maximal ideal of R or My for some maximal
ideal M of R or M1 M2 where M1, M2 are some maximal ideals of R. If Ry, is
Noetherian for each maximal ideal M of R, then it is shown that an integral
domain R is an almost Dedekind domain if and only if a 2-absorbing ideal of
R is either a maximal ideal of R or M? for some maximal ideal M of R or
My Mo where M7, M2 are some maximal ideals of R. Anderson-Badawi (2011)
generalized the concept of 2-absorbing ideals. Let n > 1. Anderson-Badawi
called I an n-absorbing ideal if 1 ---zp41 € I for z1,...,2n41 € R implies
there are n of the x;’s whose product is in I. Thus a 1-absorbing ideal is just a
prime ideal. Darani and Puczylowski (2013) studied 2-absorbing commutative
semigroups. Dubey, Aggarwal, Darani, Khaksari, Jafari, Mostafanasab, Tekir,
Oral, Soheilnia, Khaksari, Payrovi, S Babaei (2009-2015) studied 2-absorbing
submodules.

REFERENCES

[1] D. D. Anderson and M. Bataineh, Generalizations of prime ideals, Comm. Algebra 36(2008),
686-696.

[2] D.F. Anderson and A. Badawi, On n-absorbing ideals of commutative rings, Comm. Algebra
39(2011), 1646-1672.

[3] D. F. Anderson and A. Badawi, Von Neumann regular and related elements in commutative
rings, Algebra Collog. 19(Spec 1)(2012), 1017-1040.

[4] A. Badawi, On 2-absorbing ideals of commutative rings, Bull. Austral. Math. Soc. 75(2007),
417-429.

[5] A. Badawi, U. Tekir, and E. Yetkin, On 2-absorbing primary ideals in commutative rings,
Bull. Korean. Math. Soc. 51(2014), 1163-1173

[6] A. Badawi, Unsal Tekir, and Ece Yetkin. ”"ON WEAKLY 2-ABSORBING PRIMARY
IDEALS OF COMMUTATIVE RINGS.” Korean Mathematical Society 52, no. 1 (2015):
97-111. 10.4134/JKMS.2015.52.1.097.

[7] A. Badawi and Ahmad Yousef Darani, On weakly 2-absorbing ideals of commutative rings,
Houston Journal of Mathematics, Vol. 39(2), 441-452 (2013).

[8] A. Y. Darani, On 2-absorbing and weakly 2-absorbing ideals of commutative semirings,
Kyungpook Math. J. 52(2012), 91-97.

2010 Mathematics Subject Classification. Primary 13A15; Secondary 13F05, 13G05.
Key words and phrases. prime ideal, radical ideal, 2-absorbing ideal, n-absorbing ideal.

1



2 AYMAN BADAWI

[9] A. Y. Darani and E. R. Puczylowski, On 2-absorbing commutative semigroups and their

applications to rings, Semigroup Forum 86(2013), 83-91.

[10] A. Y. Darani and F. Soheilnia, 2-absorbing and weakly 2-absorbing submodules, Thai J.
Math. 9(2011), 577-584.

[11] M. Ebrahimpour and R. Nekooei, On generalizations of prime ideals, Comm. Algebra
40(2012), 1268-1279.

[12] R. Gilmer, Multiplicative Ideal Theory, Queens Papers Pure Appl. Math 90, Queens Uni-
versity, Kingston, 1992.

[13] J. Huckaba, Rings with Zero-Divisors, Marcel Dekker, New York/Basil, 1988.

[14] I. Kaplansky, Commutative Rings, rev. ed., University of Chicago Press, Chicago, 1974.

[15] S. Payrovi and S. Babaei, On the 2-absorbing ideals, Int. Math. Forum 7(2012), 265-271.

DEPARTMENT OF MATHEMATICS & STATISTICS, THE AMERICAN UNIVERSITY OF SHARJAH, P.O.
Box 26666, SHARJAH, UNITED ARAB EMIRATES
E-mail address: abadawi@aus.edu



