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An idempotent semiring is a structure (S, -, V) where

(S,-) is a monoid with the neutral element 1,

(S, V) is a semilattice with the smallest element 0,
(Va,bceS)(albVe)=abVacand (aVb)c=acVbc),
and (VaeS)ad=0a=0.
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Let A" denote the set of all finite subsets of A*. Note that this set
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generated free idempotent semiring onto a finite idempotent
semiring. We consider a category ID of homomorphisms between
finitely generated free idempotent semirings, i.e. objects are all
semirings A~ where A is a finite set and the sets of morphisms

D(B", A”) consist of certain semiring homomorphisms from B" to
A"

Basic examples are the category D,;; of all semiring
homomorphisms, and the categories D,,,1e, Dy, Dy and D of all
multi-non-erasing, monoid induced, multi-literal and literal
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o1: A7 = S1,..., 0, AY — S, € X we have
((P1,--sPm) : A= > im(¢1,...,0m) ) €X
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and for m = 0 we have (A" — {1}) € X).
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For finite sets A and B, a semiring homomorphism
f:(B”,-,U) — (A",-,U) and K C A*, L C B* we define




Further, for the complement K€ of a language K C A*, it holds
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each K C A*.
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mutually inverse bijections between the conjunctive varieties of
languages and pseudovarieties of finite idempotent semirings.
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We define the classes of languages S(n), Hq/2(k), Hs/2(k),
Hi/2, Hso, L(k,m,l), L(m) below. It is obvious that all of them
are multiliteral varieties of languages.
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For a finite set A and n,k,l > 0, m > 1 put
S(n)(A) = class of all languages over A of star height < n,
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Further, put Hy/2(A) = Upso Hi/2(k)(A),
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Recall that (wg)ses is an n-ary implicit operation (n > 0) for the
class S of all finite idempotent semirings if 75 : S — S (S € S) is
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variables and let V,, = {v1,...,v,} for each n > 0.
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variables and let V,, = {v1,...,v,} for each n > 0.

Let D be a category of of homomorphisms of free finitely generated
idempotent semirings. The pseudoidentity m = p is [D-satisfied in a
semiring homomorphism (¢ : A — S) € & if for each

febD(V A”) we have

ms((@f)(v1), ..., (@f)(vn)) = ps((@f)(v1), ..., (of)(vn)) -
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Reiterman-type theorem

Let D be a category of homomorphisms of finitely
generated free idempotent semirings containing all bijections. Then
a class X C G is a D-pseudovariety if and only if there exists a set X

of pseudoidentities such that X = Mod p(X).




