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Summary. We present the Mizar formalization of theorem 4.17, Chapter | fiorn [13]:

a free continuous lattice witin generators is isomorphic to the lattice of filters 8f(X = m)
which is freely generated bfy x: x € X} (the set of ultrafilters).

MML Identifier: WAYBEL22.

WWW: http://mizar.org/JFM/Voll0/waybel22.html

The articles([20],[[10],[125],[118],[126],.18],.191,[13],[T12],[116], 11],[12],[[19],[124], 14],[122] . [23],
[A7], [210], [5], [14], [274], [6], [11], [7], and [15] provide the notation and terminology for this paper.

1. PRELIMINARIES
One can prove the following propositions:

(1) For every upper-bounded semilatticeand for every non empty directed subgetof
(Filt(L), C) holds sug- = JF.

(2) LetL, S T be complete non empty posefshbe a CLHomomorphism df, S, andg be a
CLHomomorphism of5, T. Theng- f is a CLHomomorphism of, T.

(3) For every non empty relational structlréolds id is infs-preserving.
(4) For every non empty relational structlréolds id is directed-sups-preserving.
(5) For every complete non empty posdholds id is a CLHomomorphism of, L.

(6) Forevery upper-bounded non empty pdseiith g.l.b.’s holds(Filt(L),C) is a continuous
subframe of g carier ofl.

LetL be an upper-bounded non empty poset with g.l.b.'s. ObservéRtigt ), C) is continuous.
Let L be an upper-bounded non empty poset. One can check that every eler(ieift( bj, C)
is non empty.

2. FREE GENERATORS OFCONTINUOUSLATTICES

Let Sbe a continuous complete non empty poset andle¢ a set. We say thdtis a set of free
generators oS§if and only if the condition (Def. 1) is satisfied.
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(Def. 1) LetT be a continuous complete non empty poset &rflae 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.

The following propositions are true:

(7) Let Sbe a continuous complete non empty poset Anoe a set. IfA is a set of free
generators 0§, thenAis a subset of.

(8) LetSbe a continuous complete non empty poset At a set. Suppogkis a set of free
generators 08. Leth’ be a CLHomomorphism d, S. If h' [A = ida, thenl =ids.

3. REPRESENTATIONTHEOREM FORFREE CONTINUOUSLATTICES

In the sequeK denotes a seE, denotes a filter ofé, x denotes an element oEZandz denotes an
element oiX.

Let us consideiX. The fixed ultrafilters ofX is a family of subsets of 2 and is defined as
follows: -

(Def. 2) The fixed ultrafilters oK = {Tx:\/, x={z}}.

Next we state three propositions:

(9) The fixed ultrafilters oK C Filt(zé).

(10) the fixed ultrafilters oX = X.

YeF} B B

Let us consideK, letL be a continuous complete non empty poset, anél ket a function from
the fixed ultrafilters oK into the carrier ol.. The extension of to homomorphism is a map from
<Fi|t(2>g<), C) into L and is defined by the condition (Def. 3).

(Def. 3) LetFy be an element ofFilt(2X),C). Then (the extension df to homomorphisn(F;) =
LT IL{f(1x) : Vo (x={z} A zeY)};Y ranges over subsets ¥f Y € F1}.

We now state two propositions:

(12) LetL be a continuous complete non empty poset & a function from the fixed ultra-
filters of X into the carrier oL. Then the extension df to homomorphism is monotone.

(13) LetL be a continuous complete nhon empty poset & a function from the fixed ultra-
filters of X into the carrier oL. Then (the extension df to homomorphisnﬂ'l’<,:ilt<2>é)7g>) =
TL.

Let us consideiX, let L be a continuous complete non empty poset, and leé a function
from the fixed ultrafilters oX into the carrier ofL. One can verify that the extension 6fto
homomorphism is directed-sups-preserving.

Let us considelX, let L be a continuous complete non empty poset, and Ibé a function
from the fixed ultrafilters ofX into the carrier ofL. One can check that the extension foto
homomorphism is infs-preserving.

We now state several propositions:

(14) LetL be a continuous complete non empty poset &rzk a function from the fixed ul-

trafilters of X into the carrier olL.. Then (the extension of to homomorphism)the fixed
ultrafilters ofX) = f.

(15) LetL be a continuous complete non empty pogdie a function from the fixed ultrafilters
of X into the carrier oL, andh be a CLHomomorphism ofFilt(2X), C), L. Supposé|the
fixed ultrafilters ofX = f. Thenh = the extension of to homomorphism
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(16) The fixed ultrafilters oK is a set of free generators (filt(2X ), C).

(17) LetL, M be continuous complete lattices aRdG be sets. Suppodeis a set of free gen-
erators ol andG is a set of free generators BfandF = G. ThenL andM are isomorphic.

(18) LetL be a continuous complete lattice aBde a set. Supposgis a set of free generators
of LandG = X. ThenL and(FiIt(Zé)7 C) are isomorphic.
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