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The articles([1B],[[8],115],[11],[116],[[5],[17], 161, ([4], 1141, [[1R],[11I71,[12],[1B],[[®],[[10], and_]1]
provide the notation and terminology for this paper.

In this papefT denotes a non empty topological space Amienotes a subset of

Let T be a non empty topological structure. The functor OpenClos€tsgtelding a family
of subsets ofl is defined by:

(Def. 1) OpenClosedSgk) = {x;x ranges over subsets ©f x is open and closgd

Let T be a non empty topological space. Observe that OpenClog@dSenon empty.
We now state three propositions:

(2] 1f X € OpenClosedSéT ), thenX is open.
(3) If X € OpenClosedSét), thenX is closed.
(4) If X is open and closed, thefic OpenClosedSET).

In the sequek denotes an element of OpenClosed%et

Let us considel and letC, D be elements of OpenClosedSet. ThenCuUD is an element of
OpenClosedSET). ThenCND is an element of OpenClosed&E}.

Let us consideill. The functor joifT) yields a binary operation on OpenClosed$¢tand is
defined as follows:

(Def. 2) For all elements, B of OpenClosedSéET ) holds(join(T))(A, B) = AUB.
The functor me€fr) yielding a binary operation on OpenClosedSetis defined as follows:
(Def. 3) For all elements, B of OpenClosedSé€T) holds(mee{T))(A, B) = ANB.

One can prove the following propositions:

(5) For all elements, y of (OpenClosedSéT),join(T),meetT)) and for all elementg’, y
of OpenClosedSET) such thak = X' andy =y holdsxLly =X UY'.

(6) For all elements, y of (OpenClosedSéET),join(T),meetT)) and for all elementx’, y
of OpenClosedS€T) such thaik = X' andy =y holdsxny=xny'.

(7) Oy is an element of OpenClosedS&E}.

1 The proposition (1) has been removed.
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(8) Qr is an element of OpenClosedSE}.
(9) xtis an element of OpenClosed§SE}.
(10) (OpenClosedSET),join(T), meetT)) is a lattice.

LetT be a non empty topological space. The functor OpenClosedSgil.gields a lattice and
is defined as follows:

(Def. 4) OpenClosedSetL#ft) = (OpenClosedSET ),join(T), meetT)).
One can prove the following propositions:

(11) Forevery non empty topological spalcand for all elements, y of OpenClosedSetL4T)
holdsxUy = xUy.

(12) For every non empty topological spalcand for all elements, y of OpenClosedSetL4f)
holdsxmy = xnNy.

(13) The carrier of OpenClosedSetl{@t} = OpenClosedSéET).
(14) OpenClosedSetLlft) is Boolean.

(15) Qr is an element of OpenClosedSetl(aty.

(16) 07 is an element of OpenClosedSetl(at}.

In the sequek, X denote sets.

Let us observe that there exists a Boolean lattice which is non trivial.

We adopt the following rulesB; denotes a non trivial Boolean lattice,b denote elements of
B1, andU, F denote filters oB;.

Let us consideB;. The functor ultraséB;) yields a subset of % camer o1 gnd is defined as
follows:

(Def. 5) ultrasetB;) = {F : F is an ultrafiltes.

Let us consideB;. Observe that ultras@®; ) is non empty.
The following propositions are true:

(18E] x € ultrasetB, ) iff there existdJ; such that); = x andUs is an ultrafilter.
(19) For evenaholds{F : F is an ultrafiltern ac F} C ultrase{By).

Let us consideB;. The functor UFilte(B;) yielding a function is defined by:

(Def. 6) domUFiltefB;) = the carrier oB; and for every elemertof B; holds(UFilter(B1))(a) =
{U1 : U is an ultrafiltern a € U1 }.

Next we state several propositions:
(20) x e (UFilter(By))(a) iff there existsF such thaf = x andF is an ultrafilter andh € F.
(21) F € (UFilter(B1))(a) iff F is an ultrafilter anch € F.
(22) For everyF such thaf is an ultrafilter holdalLibe F iff ac Forbe F.
(23) (UFilter(B1))(arb) = (UFilter(B1))(a) N (UFilter(By))(b).
(24) (UFilter(B1))(alb) = (UFilter(By))(a) U (UFilter(By))(b).

Let us consideB;. Then UFilte(B, ) is a function from the carrier d; into 2UraseBy)
Let us consideB;. The functor StonefB;) yields a set and is defined by:

2 The proposition (17) has been removed.
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(Def. 7) StoneRB1) = rng UFiltenBy).

Let us consideB;. One can check that Stoné ) is non empty.
The following two propositions are true:

(25) StoneRB;) C 2ulrase(By)
(26) x e StoneRB,) iff there existsa such thatUFilter(B1))(a) = x.

Let us consideB;. The functor StoneSpa(®, ) yielding a strict topological space is defined
by:
(Def. 8) The carrier of StoneSpa@) = ultrase{B;) and the topology of StoneSpdég) =
{UA; Aranges over families of subsets of ultrgBa): A C StoneRBs)}.

Let us consideB;. Note that StoneSpa(®; ) is non empty.
We now state two propositions:

(27) IfF is an ultrafilter andr ¢ (UFilter(B1))(a), thena ¢ F.
(28) ultrasetBs) \ (UFilter(B1))(a) = (UFilter(B1))(a%).
Let us consideB;. The functor StoneBLatti¢®;) yields a lattice and is defined by:
(Def. 9) StoneBLatticeB;) = OpenClosedSetLdBtoneSpadds)).
One can prove the following four propositions:
(29) UFilter(B;) is one-to-one.
(30) UUStoneRB;) = ultrasetB;).

(31) For all set&, B, X such thatX C [J(AUB) and for every seY such thatY € B holdsY
missesX holdsX C [JA.

(32) For every non empty s&tholds there exists a finite subsetofvhich is non empty.

Let D be a non empty set. One can verify that there exists a finite sub&tdfich is non
empty.
The following propositions are true:

(34 LetL be a non trivial Boolean lattice ari@lbe a non empty subset bf SupposeL, € [D).
Then there exists a non empty finite suli3ef the carrier ol such thaB C D and ﬂf =1

(35) For every lower bound lattideit is not true that there exists a filtér of L such thaf- is
an ultrafilter andL_ € F.

(36) (UFilter(By))(Lg,)) =0.
(37) (UFilter(B1))(T (g,)) = ultrase(By ).

(38) IfultrasetB;) = JX andX is a subset of StondR; ), then there exists a finite sub&ebf
X such that ultraséB;) = Y.

(40@ StoneRB;) = OpenClosedSé&btoneSpad®s )).

Let us consideB;. Then UFilte(B;) is a homomorphism frorB; to StoneBLatticéB;).
Next we state four propositions:

(41) rngUFilte(B;) = the carrier of StoneBLatti¢8;).
(42) UFilter(By) is isomorphism.
(43) B; and StoneBLattigdB;) are isomorphic.

(44) For every non trivial Boolean lattid® there exists a non empty topological spdcsuch
thatB; and OpenClosedSetL&T) are isomorphic.

3 The proposition (33) has been removed.
4 The proposition (39) has been removed.
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