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1. PRELIMINARIES

The schemé&eglLambdal@eals with a natural numbet, a non empty seB, a unary functorf
yielding a set, a unary functay yielding a set, and a unary predicateand states that:
There exists a finite sequenpeof elements ofB such that lep = 4 and for every
natural number such thai € Seg4 holds if 2[i], thenp(i) = # (i) and if not?Ji],
thenp(i) = G(i)
provided the following condition is satisfied:
¢ For every natural numbéisuch that € Seg4 holds if P[i], then¥ (i) € B and if not
P[i], theng(i) € B.
Let X be a set and Igp be a finite sequence of elements &t Then rngpis a family of subsets
of X.
Let us observe th&ooleanis finite.
The following two propositions are true:

(ZH For every natural numbérand for every finite seb holdsD' is finite.
(3) For every finite set holds every family of subsets af is finite.

LetT be afinite set. One can check that every family of subsetsisffinite.
LetT be afinite 1-sorted structure. One can verify that every family of subs&tgsofinite.
We now state the proposition

(4) For every non trivial seX and for every elementof X there exists a sgtsuch thaty € X
andx #y.

1This work has been supported by KBN Grant 8 T11C 018 12.
1 The proposition (1) has been removed.

1 © Association of Mizar Users
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2. COMPONENTS

Let X be a set, lep be a finite sequence of elements &f 2nd letq be a finite sequence of elements
of Boolean The functor MergeSequenggq) yields a finite sequence of elements df &nd is
defined by:

(Def. 1) lenMergeSequen@e q) = lenp and for every natural numbeésuch thai € domp holds
(MergeSequence,a))(i) = (q(i) = true — p(i), X\ p(i)).
Next we state a number of propositions:

(5) LetX be a setp be a finite sequence of elements &f, 2andq be a finite sequence of
elements oBoolean Then domMergeSequen@eq) = domp.

(6) LetX be a setp be a finite sequence of elements & 2 be a finite sequence of elements
of Boolean andi be a natural number. f(i) = true, then(MergeSequendg,q))(i) = p(i).

(7) Let X be a set,p be a finite sequence of elements df, 31 be a finite sequence of
elements ofBoolean andi be a natural number. If € domp and q(i) = false then
(MergeSequence,q))(i) = X\ p(i).

(8) For every setX and for every finite sequencqg of elements ofBoolean holds
lenMergeSequen¢e,x,q) =0

(9) For every setX and for every finite sequencg of elements ofBoolean holds
MergeSequengeyx,q) = €xx.

(10) For every seX and for every element of 2% and for every finite sequencgof elements
of Booleanholds len MergeSequenge),q) = 1.

(11) LetX be a setx be an element of’2 andq be a finite sequence of elementsBifolean
Then

(i) if g(1) = true, then(MergeSequendéx),q))(1) = x, and
(i) if g(1) = false then(MergeSequendex),q))(1) = X\ x.
(12) For every seX and for all elements, y of 2X and for every finite sequencgof elements
of Booleanholds len MergeSequengg, y),q) = 2

(13) LetX be a setx, y be elements of’2, andq be a finite sequence of elementsBifolean
Then
() if g(1) = true, then(MergeSequendéx,y),q))(1) =X,
(i) if q(1) = false then(MergeSequencgéx,y),q))(1) = X\ x,
(i) if g(2) =true, then(MergeSequendex,y),q))(2) =y, and
(iv) if g(2) = false then(MergeSequendex,y),q))(2) = X\ V.

a)
(14) LetX be a sety, y, zbe elements of’2, andq be a finite sequence of elementsBafolean
Then lenMergeSequen@e, y, z),q) = 3.

(15) LetX be a sety, y, zbe elements of’2, andq be a finite sequence of elementsBufolean

Then
(i) if g(1) =true, then(MergeSequencéx,y,z),q))(1) =
(i) if q(1) = false then(MergeSequendéx,y,2),q))(1) = X\x
(i) if g(2) = true, then(MergeSequendéx,y,2),q))(2) =,
(iv) if q(2) = false then(MergeSequendgéx,y,z),q))(2) = X\,
(v) if q(3) = true, then(MergeSequendéx,y,z),q))(3) = z and
(vi) if q(3) = false then(MergeSequendgéx,y,z),q))(3) = X\ z
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(16) Let X be a set andp be a finite sequence of elements of‘.2 Then
{Intersecfrng MergeSequen¢p, q)); q ranges over finite sequences of elementBadlean
leng = lenp} is a family of subsets oX.

One can check that every finite sequence of eleme®oleanis boolean-valued.
Let X be a set and let be a finite family of subsets &€. The functor Componen¥syielding a
family of subsets oK is defined by the condition (Def. 2).

(Def. 2) There exists a finite sequeng®f elements of ¥ such that lep = cardy and rngp =Y
and Componend = {Intersecfrng MergeSequen¢p, q)); q ranges over finite sequences of
elements oBoolean leng = lenp}.

Let X be a set and let be a finite family of subsets of. Observe that Componentss finite.
Next we state four propositions:

(17) For every seX and for every empty family of subsets oK holds Component = {X}.

(18) For every seX and for all finite familiesY, Z of subsets oX such thatZ C Y holds
Component¥ is finer than Componenis

(19) For every seX and for every finite familyy of subsets oK holds|J Component¥ = X.

(20) LetX be a setY be a finite family of subsets of, andA, B be sets. IfA € Component¥
andB € Component¥ andA # B, thenA missesB.

Let X be a set and let be a finite family of subsets of. We say thaY is in general position if
and only if:

(Def. 3) 0¢ Componenty.

We now state three propositions:

(21) LetX be a set and, Z be finite families of subsets of. If Z is in general position and
Y C Z, thenY is in general position.

(22) For every non empty s&tholds every empty family of subsets ¥fis in general position.
(23) LetX be a non empty set antlbe a finite family of subsets of. If Y is in general position,

then Componeniis a partition ofX.

3. ABOUT BASIS OFTOPOLOGICAL SPACES
The following propositions are true:

(24) For every non empty relational structwé@oldsQ, is infs-closed and sups-closed.

(25) For every non empty relational structir&oldsQ has bottom and top.

Let L be a non empty relational structure. Observe fBais infs-closed and sups-closed and
has bottom and top.

We now state several propositions:

(26) For every continuous sup-semilattickoldsQ, is a CLbasis otf..

(27) For every up-complete non empty poketuch that is finite holds the carrier df = the
carrier of CompactSubldtt).

(28) For every lower-bounded sup-semilatticend for every subs& of L such thaB is infinite
holdsB = finsupsB).

(29) For everylp non empty topological spadeholdsthe carrier ofT C the topology ofT .
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(30) LetT be a topological structure ariibe a subset of . SupposeX is open. LetB be a

finite family of subsets o . Suppose is a basis off . LetY be a set. IfY € ComponentB,
thenX missesy orY C X.

(81) For everyly topological spacé& such thafl is infinite holds every basis df is infinite.

(32) LetT be a non empty topological space. Supp®dss finite. LetB be a basis of andx
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be an element of . Then{A; Aranges over elements of the topologyTofx € A} € B.
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