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The articles|[18],[16],[[211],[[16],[[22]18],[[5],[18],.[20], [17],[1] [12] [[11],[12], [3], [7], [13] [[4],
[10Q], [14], and [15] provide the notation and terminology for this paper.

1. PRELIMINARIES
One can prove the following propositions:
(1) For every sup-semilattideand for all elements, y of L holds[ ] (TxN1y) = xUy.
(2) For every semilattice and for all elements, y of L holds| || (|xN |y) = xy.

(3) LetL be a non empty relational structure agg be elements of. If xis maximal in (the
carrier ofL) \ Ty, thenTx\ {x} = TxN1y.

(4) LetL be a non empty relational structure ang be elements of. If x is minimal in (the
carrier ofL) \ |y, then|x\ {x} = [xN]y.

(5) LetL be a poset with l.u.b.’sX, Y be subsets df, andX’, Y’ be subsets df°. If X = X’
andY =Y’ thenXuY = X'y’

(6) LetL be a poset with g.l.b.sX, Y be subsets df, andX’, Y’ be subsets df°. If X = X’
andY =Y/, thenXny = X'uy’.

(7) For every non empty reflexive transitive relational structuhmlds Fil{L) = Ids(L°P).

(8) For every non empty reflexive transitive relational structuhmlds Id$L) = Filt(L°P).

2. FREEGENERATION SET

LetS T be complete non empty posets. A map fr8imto T is said to be a CLHomomorphism of
STif:

(Def. 1) Itis directed-sups-preserving and infs-preserving.

Let Sbe a continuous complete non empty poset and le¢ a subset db. We say thatA is a
free generator set if and only if the condition (Def. 2) is satisfied.
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(Def.2) LetT be a continuous complete non empty poset &rfae a function fromA into the
carrier of T. Then there exists a CLHomomorphismof S T such thahlA = f and for every
CLHomomorphisnt of S, T such that'|A= f holdsh = h.

Let L be an upper-bounded non empty poset. Note thaiLFils non empty.
We now state a number of propositions:

(9) For every seK and for every non empty subsétof <Filt(2>é)7 C) holdsNY is a filter of
X,

(10) For every seK and for every non empty subsétof <Filt(2é),g> holds infY exists in
(Filt(2%), ) and [ i @29.cnY =NY.

(11) For every seX holds 2 is a filter of 2X.

(12) For every seX holds{X} is a filter of Zé

(13) For every seX holds(Filt(2%), C) is upper-bounded.
(14) For every seX holds(Filt(2¥), C) is lower-bounded.
(15)  For every seX holdsT g (x) c) = 2X.

(16) For every seX holds L g 2), = {X}.

(17) For every non empty sé¢ and for every non empty subsétof (X, C) such that supY
exists in(X, C) holdsJY C supy.

(18) For every upper-bounded semilatticholds (Filt(L), C) is complete.

LetL be an upper-bounded semilattice. Note tffalt (L), C) is complete.

3. COMPLETELY-IRREDUCIBLE ELEMENTS

LetL be a non empty relational structure andpdie an element df. We say thap is completely-
irreducible if and only if:

(Def. 3) Min7Tp\{p} exists inL.

Next we state the proposition

(19) LetL be a non empty relational structure apde an element of. If pis completely-
irreducible, therf L.(Tp\ {p}) # p.

Let L be a non empty relational structure. The functotIyielding a subset of is defined as
follows:

(Def. 4) For every elementof L holdsx € Irr L iff xis completely-irreducible.

We now state a number of propositions:

(20) LetL be a non empty poset anqmbe an element df. Thenp is completely-irreducible if
and only if there exists an elemeqbf L such thatp < q and for every elemergof L such
thatp < sholdsg<sandfp= {p}UTa.

(21) For every upper-bounded non empty pdskolds T ¢ Irr L.
(22) For every semilattick holds IrrL C IRR(L).

(23) For every semilattice and for every element of L such thaix is completely-irreducible
holdsx is irreducible.
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(24) LetL be a non empty poset amde an element df. Supposeis completely-irreducible.
Let X be a subset df. If inf X exists inL andx = inf X, thenx € X.

(25) For every non empty posktand for every subset of L such thaiX is order-generating
holds IrrL C X.

(26) LetL be a complete lattice anglbe an element df. Given an elemerit of L such thatp
is maximal in (the carrier of) \ Tk. Thenp is completely-irreducible.

(27) LetL be a transitive antisymmetric relational structure with l.u.b.’s prgi u be elements
of L. Suppose < gqand for every elemerstof L such thatp < sholdsq < sandu £ p. Then
pUu=qUu.

(28) LetL be a distributive lattice ang, g, u be elements of. Supposep < g and for every
element of L such thatp < sholdsq < sandu £ p. Thenuriq £ p.

(29) LetL be a distributive complete lattice. Suppds® is meet-continuous. Lep be an
element ofL. Supposep is completely-irreducible. Then (the carrier lof\ | p is an open
filter of L.

(30) LetL be a distributive complete lattice. Suppds® is meet-continuous. Lep be an
element ofL. Supposep is completely-irreducible. Then there exists an elenkesftL such
thatk € the carrier of CompactSubldltt) and p is maximal in (the carrier of) \ Tk.

(31) LetL be alower-bounded algebraic lattice ang be elements of. Suppose £ x. Then
there exists an elemeptof L such thatp is completely-irreducible and< p andy £ p.

(32) LetL be a lower-bounded algebraic lattice. TherLIlis order-generating and for every
subse of L such thalX is order-generating holds krC X.

(33) For every lower-bounded algebraic latticand for every elemerstof L holdss= [ ]_(sN
IrrL).

(34) LetL be a complete non empty posktbe a subset df, andp be an element df. If pis
completely-irreducible ang = inf X, thenp € X.

(85) LetL be a complete algebraic lattice apde an element df. Supposep is completely-
irreducible. Therp = [ ]{x;x ranges over elements &f X Tp A Vy:element oi. (K € the
carrier of CompactSubldtt) A xis maximal in (the carrier of) \ Tk)}.

(36) LetL be a complete algebraic lattice apthe an element df. Then there exists an element
k of L such thak € the carrier of CompactSublélt) andp is maximal in (the carrier df) \ Tk
if and only if p is completely-irreducible.
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