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The articles([3P2],[[15],[[38],[[33],[[29], [39], [13]/[40]/ [18]/ [12] [16]/ [1][ [10]L [30]. 2]/ I35],
[27], [28], [29], [37], [3]. [14], [31], [24], [11], [42], [34], [4], [3], [6], [22], [41], [17], [8], L7],
[25], [36], [23], [21], [26], and[[9] provide the notation and terminology for this paper.

Let | be a set and led be a relational structure yielding many sorted set indexedl. bywe
introducel -progsngJ as a synonym off] J.

Letl be a set and let be a relational structure yielding nonempty many sorted set indexed by
Observe that-prodogJ is constituted functions.

Let| be a set and let be a topological space yielding nonempty many sorted set indexed by
We introducd -prodropJ as a synonym off] J.

Let X, Y be non empty topological spaces. The fundiér— Y] yields a non empty strict
relational structure and is defined as follows:

(Def.1) [X—=Y]=[X—QY].

Let X, Y be non empty topological spaces. One can check[¥at Y] is reflexive, transitive,
and constituted functions.

Let X be a non empty topological space andvdie a non emptyy topological space. Observe
that[X — Y] is antisymmetric.

One can prove the following three propositions:

(1) LetX,Y be non empty topological spaces ambe a set. Thea is an element ofX — Y]
if and only if ais a continuous map frord into QY.

(2) LetX,Y be non empty topological spaces ande a set. Theais an element ofX — Y]
if and only if ais a continuous map frold into Y.

(3) LetX,Y be non empty topological spacesb be elements ofX — Y], andf, g be maps
from X into QY. If a= f andb =g, thena<biff f <g.

Let X, Y be non empty topological spaces,tdte a point ofX, and letA be a subset dX — Y].
ThentiAis a subset 0QY.

Let X, Y be non empty topological spaces, Jebe a set, and leA be a non empty subset of
[X — Y]. Observe thaiyA is non empty.

The following propositions are true:

(4) Q(the Sierphski space) is a topological augmentation éf 2
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(5) LetX be a non empty topological space. Then there exists afnfegm (the topology of
X, C) into [X — the Sierphski spacgsuch thatf is isomorphic and for every open sub¥et
of X holds f (V) = Xv.the carrier ofx -

(6) Let X be a non empty topological space. Thghe topology ofX, C) and [X — the
Sierpihski spackare isomorphic.

Let X, Y, Z be non empty topological spaces andfldte a continuous map frominto Z. The
functor [X — f] yields a map from{X — Y] into [X — Z] and is defined by:

(Def. 2) For every continuous mapfrom X into Y holds([X — f])(g) = f -g.
The functor[f — X] yielding a map froniZ — X] into [Y — X] is defined by:
(Def. 3) For every continuous mapfrom Z into X holds([f — X])(g) =g- f.

We now state a number of propositions:

(7) LetX be a non empty topological space antle a monotone convergen&gspace. Then
[X — Y] is a directed-sups-inheriting relational substructuréf)the carer ofX,

(8) For every non empty topological spa€end for every monotone convergengespacey
holds[X — Y] is up-complete.

(9) For all non empty topological spacksY, Z and for every continuous mafpfromY into
Z holds[X — f] is monotone.

(10) LetX,Y be non empty topological spaces ahtle a continuous map froMinto Y. If f
is idempotent, thefX — f] is idempotent.

(11) For all non empty topological spacksY, Z and for every continuous mapfromY into
Z holds[f — X] is monotone.

(12) LetX,Y be non empty topological spaces ahtle a continuous map froMinto Y. If f
is idempotent, thefif — X] is idempotent.

(13) LetX,Y, Z be non empty topological spacespe a continuous map froiinto Z, x be
an element oK, andA be a subset diX — Y]. Thenm([X — f])° A= f°TA.

(14) LetX be a non empty topological spad&,Z be monotone convergendg-spaces, and
be a continuous map frominto Z. Then[X — f] is directed-sups-preserving.

(15) LetX,Y, Z be non empty topological spaceshe a continuous map froM into Z, x be
an element of, andA be a subset dZ — X]. Thenty([f — X])°A = Tt A.

(16) LetY, Z be non empty topological spaceébe a monotone convergentgspace, and
be a continuous map frominto Z. Then[f — X] is directed-sups-preserving.

(17) LetX, Z be non empty topological spaces aricbe a non empty subspace 8f Then
[X — Y] is a full relational substructure ¢ — Z].

(18) LetZ be a monotone convergenggspace,Y be a non empty subspace of and f be
a continuous map frord into Y. Supposef is a retraction. TheY is a directed-sups-
inheriting relational substructure QfZ.

(19) LetX be a non empty topological spac&pe a monotone convergentgspace)Y be a
non empty subspace @f andf be a continuous map fro@into Y. If f is a retraction, then
[X — f]is aretraction ofX — Z] into [X — Y].

(20) LetX be a non empty topological spa@be a monotone convergentgspace, and be
a non empty subspace &f If Y is a retract oZ, then[X — Y] is a retract ofX — Z].
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(21) LetX,Y, Z be non empty topological spaces ahtde a continuous map frointo Z. If
f is a homeomorphism, théX — f] is isomorphic.

(22) LetX,Y, Z be non empty topological spacesYlandZ are homeomorphic, theiX — Y]
and[X — Z] are isomorphic.

(23) LetX be a non empty topological spacgbe a monotone convergendg-space, andf
be a non empty subspace &f Suppose is a retract ofZ and [X — Z] is complete and
continuous. ThefiX — Y] is complete and continuous.

(24) LetX be a non empty topological space andZ be monotone convergendg-spaces.
Suppos¥ is a topological retract & and[X — Z] is complete and continuous. Thpf— Y]
is complete and continuous.

(25) LetY be a non trivialTp-space. Supposgis not aT, space. Then the Siefski space is a
topological retract o¥.

(26) LetX be a non empty topological space anide a non trivialp-space. IfX — Y] has
l.u.b’s, thenY is not aT; space.

Let us observe that the Siefygki space is non trivial and monotone convergence.
Let us observe that there exist@space which is injective, monotone convergence, and non

trivial.

One can prove the following propositions:

(27) LetX be a non empty topological space aridoe a monotone convergence non trivial
To-space. If X — Y] is complete and continuous, théthe topology ofX, C) is continuous.

(28) LetX be a non empty topological spacebe a point ofX, andY be a monotone conver-
genceTp-space. Then there exists a directed-sups-preserving projectioR finam [X — Y]
into [X — Y] such that

(i) for every continuous map from X into Y holdsF(f) = X — f(x), and
(i) there exists a continuous médrom X into X such thah = X — xandF = [h —Y].

(29) LetX be a non empty topological space aride a monotone convergenggspace. If
[X — Y] is complete and continuous, th&Y is complete and continuous.

(30) LetX be a non empty 1-sorted structutehe a non empty sefl be a topological space
yielding nonempty many sorted set indexediby be a map fronX into | -prodrgpJ, andi
be an element df. Then(commutéf))(i) = proj(J,i) - f.

(31) Forevery 1-sorted structuand for every seé¥l holds the support dfl — S=M —— the
carrier ofS.

(32) LetX,Y be non empty topological spacéd,be a non empty set, anfdbe a continuous
map fromX into M-prodrgp(M — Y). Then commutéf) is a function fromM into the
carrier of([X — Y]).

(33) For all non empty topological spacksY holds the carrier of[X — Y]) C (the carrier of
Y)the carrier ofX.

(34) LetX,Y be non empty topological spacdd, be a non empty set, anfibe a function
from M into the carrier of([X — Y]). Then commutéf) is a continuous map frorK into
M-prodrop(M —Y).

(35) LetX be a non empty topological space dvide a non empty set. Then there exists a map
F from [X — M-prodyop(M — the Sierphski spacé)into M -protbogM — ([X — the
Sierpihski spach) such thatF is isomorphic and for every continuous méagrom X into
M -prodrop(M — the Sierpiski space) holds (f) = commutégf).
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(36) Let X be a non empty topological space aht be a non empty set. ThefX —
M -prodrop(M — the Sierpiiski spacd) and M-protbggM — ([X — the Sierphski
spac¢)) are isomorphic.

(37) LetX be a non empty topological space. Suppéibe topology ofX, C) is continuous.
LetY be an injectivelp-space. ThefiX — Y] is complete and continuous.

Let us mention that there exists a top-lattice which is non trivial, complete, and Scott.
The following proposition is true

(38) LetX be a non empty topological space dntie a non trivial complete Scott top-lattice.
Then[X — L] is complete and continuous if and only(the topology ofX, C) is continuous
andL is continuous.

Let f be a function. One can verify thatdisjointf is relation-like.
Let f be a function. The functds; yields a binary relation and is defined as follows:

(Def. 4) G = (Udisjointf)>.

In the sequek, y are sets and is a function.
One can prove the following three propositions:

(39) (x,y) € Gy iff xe domf andy € f(x).
(40) For every finite seX holdsmy (X) is finite andr,(X) is finite.

(41) LetX,Y be non empty topological spacesbe a Scott topological augmentation (tiie
topology ofY, C), andf be a map fronX into S. If G¢ is an open subset ¢iX, Y ], thenf
is continuous.

LetW be a binary relation and l&t be a set. The functd®x (W) yielding a function is defined
as follows:

(Def. 5) domPx (W) = X and for everyx such thak € X holds(©x (W))(x) = W°{x}.

We now state the proposition
(42) For every binary relatiow and for every seX such that dor/ C X holdsGg, ) =W.

Let X, Y be topological spaces. Observe that every subsgKo¥ ] is relation-like and every
element of the topology dfX, Y ] is relation-like.
Next we state four propositions:

(43) LetX,Y be non empty topological spac¥g,be an open subset pX, Y ], andx be a point
of X. ThenW°{x} is an open subset &f.

(44) LetX,Y be non empty topological spacesbe a Scott topological augmentation (tiie
topology ofY, C), andW be an open subset pX, Y ]. Then®e carrier oix (W) is a continu-
ous map fronX into S

(45) LetX,Y be non empty topological spacesbe a Scott topological augmentation (tiie
topology ofY, C), andWi, W, be open subsets X, Y]. SupposéV; CWs. Let f1, f; be
elements Ofx - ﬂ If fl = G)the carrier ofX (Wl) and f2 = @the carrier ofX (\/\/2)7 then fl < f2-

(46) LetX,Y be non empty topological spaces afthe a Scott topological augmentation of
(the topology ofY, C). Then there exists a mdp from (the topology off: X, Y ], C) into
[X — § such thatF is monotone and for every open sub¥étof X, Y] holdsF (W) =
ethe carrier ofX (W)
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