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This work is devoted to investigation of commutative semirings with derivations in
which the radical of each differential ideal is differential. A set R together with
two associative binary operations, called addition (+) and multiplication (-), is
called a semiring provided addition is commutative and multiplication distributes
over addition both from the left and from the right. A semiring R is called
commutative if multiplication is commutative. The notion of a semiring derivation
is defined in [1] as an additive map &:R — R satisfying. 5(ab)=35(a)b+as(b)
forany a,beR. A semiring R equipped with a derivation ¢ is called differential
with respect to the derivation &, or & -semiring. In [2] the authors investigated
some simple properties of semiring derivations and differential semirings. The
objective of this paper is to extend some results on differential rings to differential
semiring.

In what follows let R be a commutative & -semiring. An ideal | of R is
called differential if §(a)el whenever ael. An ideal | of R is called

subtractive (or k-ideal) if a+bel and ael follow that be | . A prime ideal of
R is a proper ideal P of R in which aeP or beP whenever abeP. A
proper ideal | of R is said to be maximal (resp. k-maximal) if for any ideal (resp.
k-ideal) J of R such that 1 —J, we have J=R. Anideal I of R is called
radical if a" e 1 follows ae | for acR, ne NU{0}.

Theorem 1. Let R be a commutative differential semiring, and let S <R be
a multiplicatively closed subset of R (0¢S). If | is a radical differential ideal of
R, maximal among radical differential ideals disjoint from S, then | is prime.

Theorem 2. Let R be a commutative differential semiring. If | is a radical
differential ideal of R, then it is an intersection of prime differential ideals.

For a subset AcR a differential of A is defined as a set

Ay = {a € R‘a(”) eA Vne NU{O}}, where a(") denotes the n-th & -derivative

of a. A differential semiring R is called a Keigher semiring if P, is a prime
differential ideal for any prime ideal P of R.
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Theorem 3. For a commutative differential semiring R the following
conditions are equivalent:
1. R isaKeigher semiring.

2. 1f | is adifferential ideal, then so is \/I_

3. If S <R isamultiplicatively closed subset of R (0 S ) and | is a differential
ideal of R disjoint from S, then every differential ideal of R, which is maximal
among differential ideals containing | and disjoint from S, is a prime ideal.

4.1f A isany subsetof R, then {A} = /{A}.

Every differentially trivial semiring is a Keigher semiring. Zero semiring {0}
is a Keigher semiring. Any differential semifield is a Keigher semiring. If R; is a
Keigher semiring and f : R; — R, is a differential semiring epimorphism then R,

is a Keigher semiring.
Theorem 4. Let Ry, ... R, be an arbitrary family of commutative differential

semirings and let R =Ry x...x R, be their product. Then R is a Keigher semiring
if and only if every R; is a Keigher semiring.
1. Golan J. Semirings and their Applications. — Springer Netherlands, 1999. — 382 p.

2. Chandramouleeswaran M., Thiruveni V. On derivations of semirings // Advances in
Algebra. — 2010. — Vol. 1, No. 1. — P. 123-131.

PO HAMIBKLIbLISI KEUTEPA

V' pobomi Oocnidoceno xomymamueni OugepenyianvHi HaAnieKitvys, 6 AKUX PAOUKAT
KOJICHO20 Oucpepenyianvrozo ideany € oughepenyianvuum ioearom — Haniexitoysa Keiieepa.
Bcemanosneno exsiganenmmui ymosu, AKi 8uU3HAUAOMs MAKi HANIBKIIbYA, A MAKONHC OesKi ix
61aCMUB0CMI.
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