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Summary. The aim of the paper is to define some basic notions of the theory of
topological spaces like basis and prebasis, and to prove their simple properties. The definition
of the Cantor set is given in terms of countable produdtdf} and a collection of its subsets
to serve as a prebasis.
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The articles([10],[4],[[12],[[14],17],01218],12],.[3],16],18], 5], 1], and [9] provide the notation and
terminology for this paper.

LetY be a set and letbe a non empty set. Note that— x is non-empty.

Let X be a set and leA be a family of subsets of. The functor UniC{A) yields a family of
subsets oK and is defined as follows:

(Def. 1) For every subsetof X holdsx € UniCI(A) iff there exists a familyy of subsets oK such
thaty C Aandx=JY.

Let X be a topological structure. A family of subsetsXofs said to be a basis of if:
(Def. 2) ItC the topology ofX and the topology oK C UniClI(it).

One can prove the following propositions:

(1) Forevery seX and for every familyA of subsets oK holdsA C UniCI(A).

(2) For every topological structurgholds the topology o§is a basis of.

(3) For every topological structu®holds the topology o8is open.

Let M be a set and leB be a family of subsets dfl. The functor Interse¢B) yielding a subset
of M is defined as follows:
NB, if B# 0,

(Def. 3) IntersedB) { M. otherwise.

Let X be a set and leA be a family of subsets of. The functor FinMeetGh) yields a family
of subsets oK and is defined by the condition (Def. 4).

(Def. 4) Letx be a subset oK. Thenx € FinMeetClA) if and only if there exists a family of
subsets oK such thaly C A andY is finite andx = IntersectY).

We now state the proposition

1The present work had been completed while the first author’s visit to Biatystok in winter 1994-95.
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(4) Forevery seX and for every familyA of subsets oK holdsA C FinMeetC[A).

Let T be a non empty topological space. One can verify that the topologyi®ohon empty.
Next we state several propositions:

(5) For every non empty topological spaEéolds the topology oT = FinMeetC(the topol-
ogy of T).

(6) For every topological spade holds the topology of = UniCl(the topology ofT).

(7) For every non empty topological spaEéolds the topology o = UniCl(FinMeetClthe
topology ofT)).

(8) Forevery seK and for every familyA of subsets oK holdsX € FinMeetClA).

(9) For every seK and for all familiesA, B of subsets oK such thatA C B holds UniC[A) C
UniCl(B).

(10) LetX be a setR be a family of subsets oK, andx be a set. Supposec X. Then
x € IntersectR) if and only if for every se¥ such thalY € Rholdsx €Y.

(11) Forevery seX and for all familieH, J of subsets oK such thaH C J holds Intersedt]) C
IntersectH).

Let X be a set and |eR be a family of subsets 02 We see that the element Bfis a family of
subsets oK. Then|JRis a family of subsets oX.
One can prove the following proposition

(12) LetX be a setR be a non empty family of subsets of 2andF be a family of subsets of
X. If F = {Intersectx) : x ranges over elements B}, then Interse¢F ) = Intersecf R).

Let X, Y be sets, lef\ be a family of subsets of, let F be a function fron¥ into 2%, and letx
be a set. Thefr (x) is a family of subsets oX.
We now state four propositions:

(13) For every setX and for every familyA of subsets ofX holds FinMeetQlA) =
FinMeetC[FinMeetC[A)).

(14) For every seX and for every familyA of subsets oiX and for all setsa, b such that
a € FinMeetC[A) andb € FinMeetC[A) holdsanb € FinMeetC[A).

(15) For every seX and for every familyA of subsets ofX and for all sets, b such that
a C FinMeetClA) andb C FinMeetC[A) holdsamb C FinMeetClA).

(16) For every setX and for all familiesA, B of subsets ofX such thatA C B holds
FinMeetC[A) C FinMeetC(B).

Let X be a set and leA be a family of subsets of. One can check that FinMeet@)) is non
empty.
Next we state the proposition

(17) For every non empty seX and for every family A of subsets ofX holds (X,
UniCl(FinMeetC[A))) is topological space-like.

Let X be a topological structure. A family of subsetfs said to be a prebasis Kfif:
(Def. 5) ItC the topology ofX and there exists a badisof X such thaF C FinMeetC(it).

One can prove the following propositions:

(18) For every non empty s¥tholds every familyy of subsets oK is a basis of X, UniCI(Y)).
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(19) LetTy, T> be strict non empty topological spaces @tle a prebasis of;. Suppose the
carrier of Ty = the carrier ofl, andP is a prebasis of,. ThenT; = To.

(20) For every non empty set holds every familyY of subsets ofX is a prebasis ofX,
UniCl(FinMeetC(Y))).

The strict non empty topological space the Cantor set is defined by the conditions (Def. 6).

(Def. 6)(i) The carrier of the Cantor set[](N+— {0,1}), and

(i) there exists a prebasiof the Cantor set such that for every subsedf [1(N — {0,1})
holdsX € P iff there exist natural numbend, n such that for every eleme#t of [J(N —
{0,1}) holdsF € X iff F(N) =n.
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