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The articles([3P],[[15],[[38],[[29],.[39],.112]/114], T40]/ T11] [18][[2][ [31]. 28], [42]. [30]. [16],
[1], [34), [26], [27], [37], [3], [L7), [4], [5], [21], [13], [23), [€], [41], [22], [35], [36], [7], [33],
[22], [20], [25], [9], [8], and [10] provide the notation and terminology for this paper.

1. PRELIMINARIES
The following propositions are true:

(1) LetS T be non empty relational structures ahde a map fronSinto T. Supposef is
one-to-one and onto. Then f 1 =idy andf~1. f =idsandf 1 is one-to-one and onto.

(2) LetX,Y be non empty setZ be a non empty relational structur8,be a non empty
relational substructure &%Y!, T be a non empty relational substructure(@¥ )X, and f
be a map fronSinto T. If f is currying, one-to-one, and onto, thén! is uncurrying.

(3) LetX, Y be non empty setsZ be a non empty relational structur®,be a non empty
relational substructure &*Y1, T be a non empty relational substructure(g¥ )X, and f
be a map fronT into S. If f is uncurrying, one-to-one, and onto, thent is currying.

(4) LetX,Y be non empty set<Z be a non empty pose§ be a non empty full relational
substructure oZ! %Y, T be a non empty full relational substructure (@)X, and f be a
map fromSinto T. If f is currying, one-to-one, and onto, théms isomorphic.

(5) LetX,Y be non empty set& be a non empty posel, be a non empty full relational
substructure oZt%Y!, Sbe a non empty full relational substructure @")*, and f be a
map fromSinto T. If f is uncurrying, one-to-one, and onto, thers isomorphic.

(6) LetS, S, T, T2 be relational structures. Suppose that

(i) the relational structure @& = the relational structure &, and

(i) the relational structure of; = the relational structure .

Let f be a map frong; into T;. Supposef is isomorphic. Leg be a map frong; into T,. If
g= f, thengis isomorphic.
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(7) LetR, S T be relational structures arfdbe a map fronRinto S. Supposéd is isomorphic.
Let g be a map fronSinto T. Suppose is isomorphic. Leth be a map fronRinto T. If
h=g- f, thenhis isomorphic.

(1OE] Let X, Y, X1, Y1 be topological spaces. Suppose that
(i) the topological structure of = the topological structure of;, and
(i) the topological structure of = the topological structure of;.
Then[: X,Y]=[Xg,Y1].

(11) LetX be a non empty topological spadepe a Scott up-complete non empty top-poset,
andF be a non empty directed subset/sf— L]. Then[ e carier oixy F is @ continuous map
from X into L.

(12) LetX be a non empty topological space dnde a Scott up-complete non empty top-poset.
Then[X — L] is a directed-sups-inheriting relational substructurk!fcarier oX,

(13) LetS, S be topological structures. Suppose the topological structugg efthe topolog-
ical structure ofS,. Let Ty, T> be non empty FR-structures. If the FR-structurélpf= the
FR-structure off, then[S; — T1] =[S — Ty).

Let us mention that every complete continuous top-lattice which is Scott is also injectiVg.and

One can verify that there exists a top-lattice which is Scott, continuous, and complete.

Let X be a non empty topological space andldie a Scott up-complete non empty top-poset.
Note that{X — L] is up-complete.

One can prove the following two propositions:

(14) Letl be a non empty set antlbe a poset-yielding nonempty many sorted set indexed
by I. Suppose that for every elemandf | holdsJ(i) is up-complete. Theh-prodspg] is
up-complete.

(15) Letl be anon empty set arddbe a poset-yielding nonempty reflexive-yielding many sorted
set indexed by. Suppose that for every elemertf | holdsJ(i) is up-complete and lower-
bounded. Lek, y be elements of]J. Thenx < y if and only if the following conditions are
satisfied:

(i) for every element of | holdsx(i) < y(i), and

(i) there exists a finite subsé&t of | such that for every elemenbf | such thai ¢ K holds
X(I) = J—J(i)~

Let X be a set and ldt be a lower-bounded non empty reflexive antisymmetric relational struc-
ture. Observe thdt* is lower-bounded.

Let X be a non empty topological space andldbe a lower-bounded non empty top-poset.
Note that[X — L] is lower-bounded.

Let L be an up-complete non empty poset. One can verify that every topological augmentation
of L is up-complete and every topological augmentatioh wfhich is Scott is also correct.

LetL be an up-complete non empty poset. Observe that there exists a topological augmentation
of L which is strict and Scott.

Next we state two propositions:

(17E] Let L be an up-complete non empty poset &dS, be Scott topological augmentations
of L. Then the topology 0§, = the topology ofS;.

(18) LetS;, S be up-complete antisymmetric non empty reflexive FR-structures. Suppose the
FR-structure of5; = the FR-structure o% andS; is Scott. Thers; is Scott.

LetL be an up-complete non empty poset.

1 The propositions (8) and (9) have been removed.
2 The proposition (16) has been removed.
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(Def. 1) XL is a strict Scott topological augmentationLof

We now state two propositions:

(19) For every Scott up-complete non empty top-p&eblds>S = the FR-structure o8.

(20) LetLy, L be up-complete non empty posets. Suppose the relational structuye-ahe
relational structure of,. ThenzL; = ZL,.

Let S T be up-complete non empty posets andfléte a map fronSinto T. The functorzf
yielding a map fronzSinto T is defined by:

(Def.2) =f=f.

LetS T be up-complete non empty posets andfléte a directed-sups-preserving map frém
into T. Observe thakf is continuous.
One can prove the following two propositions:

(21) LetS T be up-complete non empty posets ahdbe a map fromSinto T. Thenf is
isomorphic if and only i f is isomorphic.

(22) For every non empty topological spaXend for every Scott complete top-latti&holds

X—§=[X-3.

LetX,Y be non empty topological spaces. The fun@gX,Y) yields a map fronithe topology
of [ X, Y], C) into [X — Z(the topology ofy, C)] and is defined by:

(Def. 3) For every open subsét of [ X, Y] holds(O(X,Y))(W) = Otne carrier oix (W).

2. SOME NATURAL |SOMORPHISMS

Let X be a non empty topological space. The funat@X) yields a map fronjX — the Sierphski
spacéinto (the topology ofX, C) and is defined by:

(Def. 4) For every continuous magdrom X into the Sierphski space holdg(X))(g) = g~*({1}).

We now state the proposition

(23) For every non empty topological spa¥eand for every open subs& of X holds
(G(X))il(v) = XV,the carrier ofX -

Let X be a non empty topological space. Note théX) is isomorphic.

Let X be a non empty topological space. Observe théx))~! is isomorphic.

Let She an injectively-space. Observe th@Sis Scott.

Let X be a non empty topological space. Note tiat— the Sierphski spackis complete.
The following proposition is true

(24) Q(the Sierpnski space)= 22
Let M be a non empty set and IBbe an injectivelp-space. Note tha¥l -prodrqp(M — ) is

injective.
We now state two propositions:

(25) For every non empty seM and for every complete continuous lattide holds
Q(M-prodrgp(M — 2L)) = ZM -protbggM — L).

(26) For every non empty sdt and for every injectivdp-spacel holdsQ(M -prodrgp(M —
T)) = ZIM-prothogM — QT).

LetM be a non empty setand X¥tY be non empty topological spaces. The functor comiXutel,Y)
yielding a map fronfX — M -prodrgp(M — Y)] into ([X — Y])M is defined as follows:
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(Def. 5)  For every continuous m&gfrom X into M -prodyop(M ——Y) holds(commutéX, M, Y))(f) =
commutéf).

LetM be a non empty set and )t Y be non empty topological spaces. Note that com@ute!,Y)
is one-to-one and onto.

LetM be a non empty set and ktbe a non empty topological space. Observe that comiXul, the
Sierpihski space) is isomorphic.

We now state the proposition

(27) LetX,Y be non empty topological spacesbe a Scott topological augmentation (tiie
topology ofY, C), andfy, fo be elements o)X — §. If f; < f,, thenGy, C Gy,

3. THE POSET OFOPEN SETS

We now state several propositions:

(28) LetY be aTp-space. Then the following statements are equivalent

(i) for every non empty topological spaceand for every Scott continuous complete top-
latticeL and for every Scott topological augmentatibof [Y — L] there exists a map from
[X — T] into [[ X, Y] — L] and there exists a mapfrom [ X,Y ] — L] into [X — T] such
that f is uncurrying, one-to-one, and onto agé currying, one-to-one, and onto,

(i)  for every non empty topological spac€ and for every Scott continuous complete top-
latticeL and for every Scott topological augmentatibof [Y — L] there exists a map from
[X — T]into [ X, Y] — L] and there exists a mapfrom [ X, Y] — L] into [X — T] such
that f is uncurrying and isomorphic argiis currying and isomorphic.

(29) LetY be aTp-space. Thefithe topology ofY, C) is continuous if and only if for every non
empty topological spac¥ holds©(X,Y) is isomorphic.

(30) LetY be aTp-space. Thefithe topology ofY, C) is continuous if and only if for every non
empty topological spac¥ and for every continuous maipfrom X into Z(the topology ofY,
C) holdsGs is an open subset ¢, Y ].

(31) LetY be aTp-space. Therthe topology ofY, C) is continuous if and only if (W, y); W
ranges over open subsets\ofy ranges over elements 8f y € W} is an open subset of
[ Z(the topology ofY, C), Y.

(32) LetY be aTp-space. Therjthe topology ofY, C) is continuous if and only if for every
elementy of Y and for every open neighbourho®dof y there exists an open subdétof
> (the topology ofY, C) such thal € H andH is a neighbourhood of.

4. THE POSET OFSCOTT OPEN SETS

The following propositions are true:

(33) LetRy, Ry, R3 be non empty relational structures afidbe a map fronikry into R3. Suppose
f1 is isomorphic. Letf, be a map fronR; into R3. Supposef, = f; and fz is isomorphic.
Then the relational structure 8 = the relational structure d®,.

(34) LetL be a complete lattice. Thelw(L), C) is continuous if and only if for every complete
lattice Sholdso([: S L) = the topology of: S ZL .
(85) LetL be a complete lattice. Then the following statements are equivalent
(i) for every complete lattic&holdso([: S, L) = the topology of: =S, L ],
(i) for every complete lattic& holds the topological structure 2f.S L] =[ZS ZL].
(36) LetL be a complete lattice. Then for every complete lat8t®ldso([: S, L) = the topol-
ogy of [ZS ZL ] if and only if for every complete latticBholdsZ[:S L] = Q[ZS ZL].

(37) LetL be a complete lattice. Thew(L),C) is continuous if and only if for every complete
latticeSholdsX[S L] =Q[ZS >L].
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