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Summary. This work is a continuation of formalization of [16]. Theorems from
Chapter lll, Section 4, pp. 170-171 are proved.
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The articles([24],[[1P],[128],[[21],[[25],[130],.127],.129]/[210] . [21 1] [9] L [23] 2] ]1][22] /23],
[26], [3], [4), [@7], (31, [7], [5], [4], [el, [19], [18], [25], [8], and [20] provide the notation and
terminology for this paper.
In this article we present several logical schemes. The schépagrowUniondeals with a
relational structureq and a unary predicatg, and states that:
For every familyS of subsets of2 such thatS= {X;X ranges over subsets of :
P[X]} holdsTU S= U{1X; X ranges over subsets gf: P[X]}
for all values of the parameters.
The schem®ownarrowUniondeals with a relational structurg and a unary predicatg, and
states that:
For every familyS of subsets 0f2 such thatS= {X;X ranges over subsets &f :
P[X]} holds||JS=U{|X; X ranges over subsets gf: P[X]}
for all values of the parameters.
LetL; be alower-bounded continuous sup-semilattice anghlée a CLbasis adf; with bottom.
Observe thatlds(sub(B1)), C) is algebraic.
LetL; be a continuous sup-semilattice. The functor CLwelightields a cardinal number and
is defined as follows:

(Def. 1) ClLweight; = ﬂ{B:1 : B; ranges over ClLbasis af; with bottomy}.

One can prove the following propositions:

(1) For every topological structuie and for every basib of T holds weighf C D.

(2) For every topological structuethere exists a bastsof T such thatb = weightT.

(3) For every continuous sup-semilatticeand for every CLbasiB; of Ly with bottom holds
CLweightL; C B;.

(4) For every continuous sup-semilatticethere exists a CLbasB; of L; with bottom such
that B; = CLweightl;.

(5) Forevery algebraic lower-bounded latticeholds CLweight ; = the carrier of CompactSublétt; ).

1This work has been supported by KBN Grant 8 T11C 018 12.
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(6) LetT be a non empty topological space dndbe a continuous sup-semilattice. (the
topology ofT, C) = L1, then every CLbasis df; with bottom is a basis of .

(7) LetT be a non empty topological space andbe a continuous lower-bounded lattice.
Supposethe topology ofT, C) = L. Let B; be a basis off andB; be a subset of;. If
B; = By, then finsup&B,) is a CLbasis of 4 with bottom.

(8) LetT be aTp non empty topological space ahg be a continuous lower-bounded sup-
semilattice. If(the topology ofT, C) =L, then if T is infinite, then weighT = CLweightL;.

(9) LetT be aTp non empty topological space ahghbe a continuous sup-semilattice. Suppose
(the topology ofT, C) = L;. Thenthe carrier ofTf C the carrier ol .

(10) For everyTp non empty topological spac& such thatT is finite holds weighT =
the carrier ofT .

(11) LetT be a topological structure arid be a continuous lower-bounded lattice. Suppose
(the topology ofT, C) = L; andT is finite. Then CLweighit; = the carrier ofL; .

(12) LetL; be a continuous lower-bounded sup-semilattigehe a Scott topological augmen-
tation ofL4, T, be a Lawson correct topological augmentatio.gfandB; be a basis of».
Then{1V;V ranges over subsets ®f: V € B,} is a basis off;.

(14@ For every up-complete non empty poketsuch that ; is finite and for every elementof
L, holdsx € compactbeloyx).

(15) Every finite lattice is arithmetic.

One can verify that every lattice which is finite is also arithmetic.

Let us observe that there exists a relational structure which is trivial, reflexive, transitive, anti-
symmetric, lower-bounded, non empty, finite, and strict and has l.u.b.'s and g.l.b.’s.

We now state the proposition

(16) LetL; be a finite lattice an®; be a CLbasis o, with bottom. ThenB:1 = CLweightl
if and only if B; = the carrier of CompactSublétt; ).

Let L; be a non empty reflexive relational structure,Aebe a subset of;, and leta be an
element ofL;. The functor WayUp(a, A) yields a subset df; and is defined as follows:

(Def. 2) WayUp(a,A) = 1a\ TA.
One can prove the following propositions:

(17) For every non empty reflexive relational structugeand for every elemerd of L, holds
Way Up(a,0,)) = ta

(18) For every non empty poskt and for every subset of L; and for every elemerd of L
such thak € TA holds WayUp(a,A) = 0.

(19) For every non empty finite reflexive transitive relational structyrieolds IdgL) is finite.

(20) For every continuous lower-bounded sup-semilatticeuch that  is infinite holds every
ClLbasis ofL_; with bottom is infinite.

(ZSE] For every complete non empty posegtand for every elementof L; such thakis compact
holdsx = inffx.

(24) LetL; be a continuous lower-bounded sup-semilattice. Supppgeinfinite. LetB; be a
CLbasis ofL; with bottom. Then{Way_Up(a, A);a ranges over elements bf, Aranges over finite subsetslof: a €
Bs.

1 The proposition (13) has been removed.
2 The propositions (21) and (22) have been removed.
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(25) For every Lawson complete top-latti€eand for every finite subsé of T holds(7X)¢ is
open and | X)® is open.

(26) LetL; be a continuous lower-bounded sup-semilatticée a Lawson correct topological
augmentation ok;, andB; be a CLbasis oE; with bottom. Then{Way_Up(a,A);a ranges
over elements of1, A ranges over finite subsetslof: a€ B; A AC B;} is a basis off .

(27) LetLy be a continuous lower-bounded sup-semilatficbe a Scott topological augmenta-
tion of L1, andb be a basis of . Then{?infu;u ranges over subsets of u c b} is a basis
of T.

(28) LetLq be a continuous lower-bounded sup-semilatticdse a Scott topological augmen-
tation ofL,, andB; be a basis oT. If B; is infinite, then{infu; u ranges over subsets &f
u € By} is infinite.

(29) LetL; be a continuous lower-bounded sup-semilattice argk a Scott topological aug-
mentation olL;. Then CLweight.; = weightT.

(30) LetL; be a continuous lower-bounded sup-semilattice i@ a Lawson correct topolog-
ical augmentation of1. Then CLweight; = weightT.

(31) LetLy, L> be non empty relational structures. SuppbgendL, are isomorphic. Then
the carrier olL; = the carrier ofL,.

(32) LetlL, tﬁa continuous lower-bounded sup-semilattice Bndbe a CLbasis of.; with
bottom. If B; = CLweightL1, then CLweight.; = CLweight(lds(sub(Bs)), C).

Let L; be a continuous lower-bounded sup-semilattice. Observedithi), C) is continuous
and has l.u.b.’s.
Next we state two propositions:

(33) Forevery continuous lower-bounded sup-semilattideolds CLweight; C CLweighto(L),C

).

(34) For every continuous lower-bounded sup-semilattigesuch thatL; is infinite holds
CLweightL; = CLweight{o(L1),C).
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