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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.

A semiring derivation is defined in [1] as an additive map 6:R—R
satisfying §(ab)=¢5(a)b+ad(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 investigate
some interrelations between prime, quasi-prime and differentially prime
subsemimodules of differential semimodules.

In what follows let R be a & -semiring, not necessarily commutative, and let
M be a left semimodule over the semiring R. A map d:M — M is called a
derivation of the semimodule M, associated with the semiring derivation
§:R—>R if d(m+n)=d(m)+d(n) and d(rm)=5(r)m+rd(m) for any
mneM, reR. A left R-semimodule M together with a derivation
d:M — M is called a differential semimodule.

A subsemimodule N of the R -semimodule M is called differential if
d(N)cN. For a subset X =M a differential of X is defined as a set

Xy = {x eM ‘x(n) eX Vne NU{O}}, where x(") denotes the n -th derivative of

XxeM.

A non-empty subset T of the semimodule M is called an Sm-system of M
if for every seS and teT there exists r e R such that srt T . A differential
subsemimodule N of M will be called quasi-prime if it is maximal among
differential subsemimodules of M disjoint from some Sm-system of M . Every
prime subsemimodule, which is also differential, is quasi-prime, so is maximal
subsemimodule.
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Theorem. For every differential subsemimodule N of the differential
semimodule M  with the ascending chain condition on differential
subsemimodules the following are equivalent:

1. N isadifferentially prime subsemimodule;

2. N isaquasi-prime subsemimodule;

3. N =Py for some prime subsemimodule P of M .
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HNEPBUHHI, JTUGEPEHIIAJTBHO-IIEPBUHHI TA KBA3IITIEPBUHHI
HNITHAIIIBMOJYJII

Y pobomi Odocnioswceno Oughepenyianvui - Haniemooyni ma ix  Ougpepenyianvhi
nionaniemooyai. Jlocniosrceno 63a€mo36 A3KU Midc K8A3iNepeuHHUMU ma OugeperyiaibHo-
NepEUHHUMU NIOHANIBMOOYIAMU 8 0eAKUX HANIBMOOYIAX.
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