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ALMOST-HOMEOMORPHISMS AND ALMOST-
TOPOLOGICAL PROPERTIES

by
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ABSTRACT. A function is said to be an almost-
homeomorphism if it is a bijective almost continucus
function (see [25]) with an almost continuous inverse.
We characterize such functions in several ways and
obtain the relationship between almost-homeomorphisms
and semi-homeomorphisms (see [8]). We study those prop-
erties which are preserved under this class of func-
tions -the almost topological properties - and charac-
terize them as the semi-regular properties (see [3]).
We also introduce the concept of an almost topological
class and study the relationship between this classes
and the topological, semi-topological, and p-topolo-
gical classes.

) This result was presented to the XII Meeting of the U.
I. held at the University Perugia in September 1983.

ofe
w
.

%) This research was supported by a grant from the C.N.R.

(
M
(=

(G.N.S.A.G.A.) and the M.P.I.through "Fondi 40%".

57



Introduction. Many authors, among them Biswas [1], Cross-
ley and Hildebrand [8], Fomin [10], Neubrum [17], and Pio-

troswki [24], have introduced and studied weak forms of

homeomorphisms. In section 1 of this paper, using the def-
inition of an almost-continuous function of Singal [25],

we introduce the concept of an almost-homeomorphism. In
section 2 we obtain some necessary conditions for a funé-
tion to be an almost-homeomorphism. In section 3 we obtain
the relationsphip between almost-homeomorphisms and semi-
homeomorphisms; we introduce the notion of an almost topo-
logical property and give some examples of topological pro-
perties which are also almost topological properties. We
characterize the almost topological properties as the semi-
regular properties (see [3]). In section 4 we introduce the
concept of an almost topological class and we study its
relationship with the concepts of topological class, semi-
topological class and, p-topological class.

In this work the 8-continuos and §-open functions of

[4] play an important role.

The author is very much indebted to the referee for

his helpful remarks in connection with the revision of this

paper.

§0. Prelimlnaries.. Our notation is standard. Spaces will

always mean topological spaces in which no separation axioms
are assumed, unless explicitly stated. The closure (resp.§-
interior) of a subset A of a space (X,T) will be denoted by
At (resp. 2T or simply A (resp. X). The &-closure (resp.6-
interior) [4] of A in X will be denoted by A (resp. A). If

o]
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T and O are two topologies in a given set X, T is said to
be finer than 0 if 0 ¢ T, and the relationship is expressed
as T £ 0. The empty set will be denoted by @#. A subset A of
X is called regularly open, (resp. regularly closed) if it
is the interior (resp. closure) of its own closure (resp.
interior) [4]. Let (X,T) be a topological space. By ™ we
denoted the topology (68-topology, prop. 1.1 of [u]) which
has as a base the family of regularly open sets of (X,T).
This topology is called the semiregularization of T, and
every element of T* is said §-open set [4]. A subset A of
X is said to be Aemi-cpen [13] if there exists an open set
U of X such that U c A ¢ U. The family of all semi-open
sets of X will be denoted by SO(X).

DEFINITION 0.1, [4],[21]. A function f:(X,T) »
(Y,0) is said to be S-continuous if the inverse image of
each S-open subset of Y is a §-open subset of X, that is,if

T:': < f—l(oz:).

DEFINITION 0.2, [4]. A function f:(X,T) =
(Y,0) is said to be §-open (resp. 8-closed) if the
image of each 8-open (resp. §-closed) subset of X is a

8-open (resp. 8-closed) subset of Y, i.e. if o* < £(1¥)).

LEMMA 0.1. Let (X,T) be a topological space, then

fon every subset A of X we have: A = A" and A = gFoo0g

DEFINITION 0.3, [25]. A function f:(X,7)~>(Y,0)
is said to be afmost-continuous if the inverse image of eve-
ry regularly open subset of Y is an open subset of X. Also

f is called almost-open (resp. abmost-cloded) is the image
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of every regularly open (resp. regularly-closed) subset of

X is an open (resp. closed) subset of Y.

§1. Almost-homeomorphisms.

DEFINITION 1.1 A bijective function f:(X,T) =
(Y,0) is said to be an almost-homeomorphism if f and £t

are almost-continuous functions.

PROPOSITION 1.1. 1§ f:(X,1) > (Y,0) 48 a homeo-
mornphism then £ 45 an almost-homeomorphism.
Proog. Since every continuous function is almost

continuous ([25], remark 2.1), this is obvious. A

Remark 1. The converse of Prop. 1.1 is not true,

as the following example shows.

Example 1. Let X = {a,b,c}, and let o = {g,{al},
{b,c}, {c}, {a,c},X} and T = {#,{a},{b,c}, X} be two topo-
logies on X. It is obvious that 0 < 1. Let f:(X,0) > (X,T)

be the identity function on X. It follows that f is not a
s -1 . ; ’
homeomorphism because f is not a continuous function. But

f is an almost-homeomorphism.

PROPOSITION 1.2. let f:(X,t) > (Y,0) be a func-
tion. The following conditions are equivalent:
1) the function £ 48 almost-open,
2) the image of each §-open subset of X L& an open subset

of Y, i.e. 0 £,

3) fon every A < X, £(A) g £lA).

Proo4. The implication (1) = (2) is obvious since
any §-open subset of X is the union of regularly open sub-
sets of X. (2) = (3) Let y e £f(A). Then there exists

x € A such that f(x) =y. Since x e 4, there exists a
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neighourhood U of x such that % c A, f(%) c f(A). By (2),
f(%) is an open subset of Y such that y = f(x) e:f(%) and
hence f(x) = y £(R). (3) = (1) Let A be a regularly
open subset of X, then A = A, hence f(A) = f(é); by (3) we
obtain f(A) gf?A). Since f?A) c f(A), we obtain also f(A)
= f(()A) and hence f(A) is open in Y. A

The proof of the following proposition is omitted

since it is similar to that of proposition 1.2.

PROPOSITION 1.3, Llet f:(X,7) » (Y,0) be a func-
tion. Then the following conditions are equivalent:
1) the function f 48 almost-closed,
2) the 4mage of each 8-closed subset of X 48 a closed sub-
set of Y,
3) fon every A c X, £(A) < f(A). A

Remark 2. It is obvious that if f is a bijective

function then f is almost-open iff f is almost-closed.

COROLLARY 1.3. A function f:(X,t) > (Y,0) 4»b
§-open (resp. §-closed) Lff for each A c X, £f(p) < féA)
(resp. f(A) ¢ f(A)).

Proof§. If £ is G-open, by Prop. 2.4 of [u], £ (X,T%)
o (Y,O*) is an open function; then by theorem 11.3 of [9] 5
f(?\T*) < f(()AT*) for any A < X. Hence by lemma 0.1 f(A)
fc()A). In similar way we prove the corollary when f i; a

closed function.

Remark 3. It is immediate that if f is a bijective

function then f is 8-open iff f is §-closed.
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The following results are direct generalizations of

well-known facts on homeomorphisms.

THEOREM 1.1 Let (X,1) - (Y,0) be a bijective
function. Then the following conditions are equivalent:
1) the function £ s an almosit-homeomorphism,
2) the function £ 4is almost-continuows and almost-open (resp.
almost-closed) ,
3) the function f 4s 8-continuos and S-open, (resp. §-closed),
4) the gunction £ and 1 ane S-continuous functions,
5) the subset £(A) s regularly open (resp.closed) in Y 4if and
only L4 A L5 neguiankg open Ln X (resp.negularly closed),
6) £(1%) = o~ (resp f(T "y = O N,
7) the subset £ 1(B) is neguﬂankg open {n X Lf and only L4
B 45 negularly open {in Y (resp. regularly closed). A

THEOREM 1.2 Let f:(X,T) > (Y,0) be a bijective
function. Then the following conditions are equivalent:
1) the function £ 45 an almost-homeomorphdism,

2) fon every regularly open subset A of X and for every
regubarly open subset £(B) of Y we have £(A) = f(A)
and £(B) = £(B),

3) gor every regularly closed subset A of X and gor every
negul’,au,j c@o»sed subset £(B) of Y we have f(A) = f(A)
and f(B) = f(B),

4) gon every subset A of X we have f(A)

£(4),
£(B).

Proog. We prove only the implications (1) =(2),
(3) = (1) and (4) =(5). The implications (2) =>(3), (1) =

5) fon every subset B of X we have £(B)

(3), (1) = (4) and (5) =» (4) are straightforward and are
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left to the reader. We prove first (1) =>(2): let A <X be
a regularly open subset of X. Then f(A) and f(A) are open
and closed subsets of Y, respectively (by Th. 1.1 (2)),
hence £f(A) < f(A). Since A = f_lf(A) and f(A) is a regularly
closed subset of Y, £ 1(F(AY) is a closed subset of X and
hence A g;f—1(¥zx7) and f(A) < f(A). We have then f(A) =
£(A). Let f(B) be a regularly open subset of Y. Then by
theorem 1.1 f-lf(B) = B is a regular open subset of X and

by the proof above we have f(B) = f(B).

(3) =(1): by (2) of Prop. 1.2, we prove that f is
an almost-continuous and almost-open function. Then, let
f(B) € Y be a regularly open subset of Y. If C = f—l(f(B)L
then f(C) = f(B) is a regularly closed subspt of Y, we
apply (3) to £(C) obtalnlng r(C) s f(C) _T§7, then f(C)'

f(B); hence we have B = C, then B is open and so f is
almost-continuous.

Let A < X be a regularly open subset of X, then A is
a regularly closed subset of X. We apply (3) to A and ob-
tain f(%) = f?ﬁ); hence f(A) f%ﬁ). Therefore, f(A) is an

open subset of Y. This shows that f is almost-open func-
tion.

(4) =(5): we apply (4) to A = X-B, with B =X, and
obtain f(X-B) = f(X-B), which gives:

Y-f(X-B)

Y-f(X-B) = Y-(£(X)-f(B)) Y-(Y-£(B)) = ngl

On the other hand we have:

Y-f(X-B) = f(X)-f(X-B) = f(X-(X-B)) = £(B),

hence, f(B) = f(B). A
(o]

The following proposition if an immediate consequence

of Theorem 1.1.
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PROPOSITION 1.4 A function f:(X,T) > (Y,0) 48 an
almost-homeomonphism Lf§ £:(X,T%) > (Y,0%) 44 a homeomon-
phism. A

§2. Properties of almost-homeomorphisms.

DEFINITION 2.1, [26]. A space (X,T) is said to be
nealy-compact (resp. almost-compact) if every open cover
admits of a finite subfamily, the interior of the closure
(resp.closure) of whose members cover the space.

DEFINITION 2.2, [31]. A T, space (X,T) is said
to be TQ—CZOAQd if (X,T) is closed in every T, extension

of it.

DEFINITION 2.3, [5]. A space (X,T) is said to be
weakly-compact if every regular cover [5] (an open cover
{Ai}ieJ such that every A contanined a regular closed C,
veryfing ‘U %i = X) admits of a finite subfamily the

1€d
closure of whose members cover the space.

PROPOSITION 2.1 Let f:(X,T) - (Y,0) be an almost
continuous function. 1§ (X,1) 48 almost-compact and Y £b
a T, space, then £ 48 an almost-closed function.

Proof§. Let A be a regularly closed subset of X. By
theorem 2.6 of [25], f/p:A > Y is an almost continuous
function. Since A is almost-compact, f(A) is T2—closed sub-
set of Y (Th.3.3 of [26]). Since Y is a T2 space, f(A) is
a closed subset of Y. A

64



Combining Prop. 2.1 with Th. 1.1 we obtain the fol-

lowing corollary:

COROLLARY 2.1 14 f:(X,t) > (Y,0) 44 a bijective
akmosi-continuos function grom a T,-closed space onto T,-
space, then £ is an almosit-homeomorphism. A

PROPOSITION 2.2 Let f:(X,t) = (Y,0) be an almost-
continuous gunction. 14 every regularly closed subset of X
A5 weakly-compact and Y 44 a TQ_% space (orn a completely
Hausdonfg [30] space), then f is an almost-closed function.

Proog. Let A be a regularly closed subset of X. By
theorem 2.6 of [25], f/A:A - Y is an almost continuous
function. By hypothesis, A is weakly-compact space and
hence by theorem 3.4 of [6] f(A) is weakly-compact space

in Y. Since Y is a 'T2 1 space, by theorem 2 of [7] f(A) a
closed subset of Y. A

An immediate consequence of this fact and theorem 1.1

is the next result.

COROLLARY 2.2 If f:(X,1) » (Y,0) 4% a bifective
almost continuos function X where every regularly closed
subset (5 weaklLy-compact, into a T2_,i space Y, then Lt A4
an almost-homeomorphism. A

§3. Almost-homeomorphisms, semi-homeomorphisms,

Almost-topological properties and semiregular

Erogerties. We recall some definition used in the fol-
lowing.
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DEFINITION 3.1, [8]. A function f:X » Y is said
to be {fhnesolute if, for any semi-open [13] subset S of Y,

£1(s) is semi-open in X.

DEFINITION 3.2, [8]. A function f:X -+ Y is said
to be pre-semi-open if for any semi-open subset S of X,

f(S) is semi-open in Y.

DEFINITION 3.3, [8] Two topological spaces X and
Y are said to be semi-homeomorphic if there exists a bijec-
tive function f such that f is irresolute and pre-semi-open.

Such an f is called a semi-homeomorphism.

THEOREM 3.1 Homeomornphisms are semi-homeomorphisms,
and semd-homeomorphisms are almost-homeomorphisms .

Proog. It is shown in theorem 1.9 of [8] that homeo-
morphism implies semi-homeomorphism. It is shown in prop.

4.2 of [1u] that semi-homeomorphism implies almost-homeomor-

phism. A

REMARK 4. It follows from example 1.2 of [8] and
example page 251 of [1“] that the converses of the impli-

cations in theorem 3.1 are not true in general.

Utilizing Th. 1.1 (4) and Prop. 3.2 of [4] we have

the following proposition:

PROPOSITION 3.1 Almost- homeomonphism 45 an equiv-
alence nelation between topological spaces.
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DEFINITION 3.4 A topological property which is
preserved under almost-homeomorphisms is said to be an af-

most-topological property.

The following results are direct consequence of res-

pective definitions.

PROPOSITION 3.2 1§ P 48 an afmost-ztopological pho-
perty, then P 48 a semi-topological [8] property and hence
P 48 a topological property. A

PROPOSITION 3.3 I{ P (s a topological property but
£t 48 not a semi-topological property, them P (s not an al-
most-topological property. A

It follows from [8] that TO,Ti,Tq,Tu,T , regularity,

complete normality, normality, first countab?lity. second
countability, compactness, lindeloffness, metrizability,
and local connectedness Are not semi-topological properties.
By prop. 3.3 they are not almost-topological properties

either.

We give now some examples of almost-topological pro-

perties. !

a) Separation plwpe}uxu;

PROPOSITION 3.4 Let (X,7) be a T2(resp. T2_1/2 )
topological space. 1§ £:(X,T) » (Y,0) 45 an almost-open
bifection, then (Y,o) A5 T, (resp.TQ_Li ) 3%

Proog. We prove only the T2—5§ case, since the proof
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of the T2 case is analogous. Let Y4 # Y, e Y. Then there
exist x, # x, X such that f(xl) and y, = f(x2).

Since X is T there exist two open sets U and V such that
[¢] (¢]

29

x, €U, x. €V and UNV = @. Then also UNV = @. By hypo-

1 2
° Q
thesis f is an almost-open function, then f(U) and f(V) are
o o o o
subsets of y such that vy, € £(U), Y, € £f(V) and £(U) Nn.£(V)
=¢@. A

An immediate consequence of this fact and theorem

1.1 is the next result.

COROLLARY 3.4 T, (resp. ) 48 an admost-topo-
Logical propenty. f

LEMMA 3.1, [11]. Let (Y,0) be a regular space. 1
£:(X,T) > (Y,0) 44 continuous then £:(X,T°) + (Y,0) 44
continuouws. A

PROPOSITION 3.5 Beding completely Hausdonfg 44 an
almost-ztopological property.

Proof. Let (X,T) be a completely Hausdorff space and
let f:(X,7) > (Y,0) be an almost-homeomorphism. We show
thaf (Y,0) is a completely Hausdorff space. Let Yq # y2e:Y.

Then there exist Xy # X, e X such that f(xl) = y, and

f(x2) =y, By hypothesis there exists a Urysohnlfunction
g: (X, 1) ~ [0,1], [30]. Next, we show that gof—lz(Y ,0) >
[0,1] is a continuous function. For any open subset A of
[0,1], (gof_l)(A) = f(g_l(A)). Since [0,1] is a regular
space, by lemma 3.1, g_l(A) €:T*. By theorem 1.1, f is al-
most-open and so by Proposition 1.2, f(g_l(A)) is an open

=1 . .
subset of Y. Therefore, gof is continuous. Moreover,

since f is bijective, gnf—1 is a Urysohon function. This
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shows that (Y,0) is completely Hausdorff. A

DEFINITION 3.4 [27]. A space (X,T) is said to be
almost negularn if for any regularly closed set A and any
X ¢ A there exist disjoint open setsU and V such that A €U

and x € V.

DEFINITION 3.5 [28]. A space (X,T) is said to be
almost completely regular if for any regularly closed set
A and each point x € X-A there is a continuous function

Fo(X,T) > [0,1] such that f(x) = 1 and f(A) =

PROPOSITION 3.6 Almost regularity (akmost-complete
regularnity) 4s an almost-topological property.

Proof. This follows from remark 2, theorem 1.1, and
theorem 1 of [20] (prop. 1.4 and Cor. 2.1 of [29]). A

b) Connectedness properties.

DEFINITION 3.6, [30]. A space (X,T) is said to be
hyperconnected if every nonempty open set of X is dense

in X.

PROPOSITION 3.7 Hyperconnectedness Ls an almost-
topoLogical property.

Proo§. Let (X,T) be a hyperconnected space and let
“f:(X,T) > (Y,0) be an almost-homeomorphism. We show that
(Y, T) is hyperconnected Let A < Y be an open set of Y.
Then A © A and £ (A) is a regularly open set of X by theo-

-——u-

rem 1.1 (7) By hypothesis, f (A) = X and so. f (A) =i X,
We have % = Y and hence A = Y. This shows that (Y,7) is

hyperconnected. A
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DEFINITION 3.7 [16]. A space (X,T) is said to be
almost-Locakly connected at a point p e X if each regularly
open neighbourhood of p contains a connected open neigh-
bourhood of p. (X,T) is said to be almost-Locally conected

if it is almost-locally connected at each of its points.

UtilizingTh. 4 of [15], Cor. 4.7 of [23] and Th.1.1,

we have the following proposition.

PROPOSITION 3.8 Connectedness (almost-Local con-
nectedness) <5 an almost-topological property. A

c¢) Covering propenties.

PROPOSITION 3.9. Near compactness, almost compact-
ness (weak compactness) are almost-topological propernties.

Proo§. For near compactness, it is shown in Theorem
3.1 of [26] that the almost continuous and almost-open
image of a nearly-compact spaces is nearly-compact, then
by theorem 1.1 (2) we have the proposition. For almost
compactness, this is a consequence of theorem 3.3 of [26]
(theorem 3.4 of [6], and theorem 1.1 (2).) A

DEFINITION 3.10 [7]. A T,_y space (X,T) is said
to be TQ_%—cﬂoéed if (X,1) is closed in every Rigy,

‘2
extension of it.

The following proposition is an consequence of Prop.

3.4, Prop. 3.9, and Th. 2 of [7].
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PROPOSITION 3.10 TQ—QZOAedneAA (resp. T
closedness) 48 an almosit-topological property. A

2172

DEFINITION 3.11, [3] A topological property P is
called seminegular provided that (X,T) has property P if
and only if (X,T") has property P.

THEOREM 3.2 A topological property P 4s an almost-
topological property L4 and only Lf Lt i85 semirnegular.

Proof. Let (X,T) be a topological space with an al-
most-topological property P. Since the identity function
i:(X,1) »> (X,T*) is an almost-homeomorphism, (X,T*) has P.
So if (X,T*) has P, (X,T) has P, because the identity
function i_l:(X,T*) + (X,T) is also an almost-homeomorphism.
Conversely, we prove that if P is an semiregular property
then P is an almost-topological property. Let (X,T) be a
topological space with a semiregular property P and
f:(X,T) > (Y,0) an almost-homeomorphism. Then by prop.1.U4,
£:(X,7%) > (Y,0%) is an homeomorphism and hence (Y,0*) has
P. Since P is semiregular, (Y,o) has P and hence P is an

almost-topological property. A

By theorem 3.2 and resultsof [12],[22] vwve have some

almost-topological properties.

DEFINITION 3.12, [18],[2]. A space (X,1) is said
" to be weakly Locally connected if each component of (X,T)

is open.

PROPOSITION 3.11, Extremally disconnectedness (resp.
weakly Local comnectedness) is an almost-topological

property. A
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DEFINITION 3.13, [3] A topological space (X,T)
is said to be S-closed (Locally S-closed [22]) if every
semi-open [13] cover has a finite subfamily whose closure
coves the space (if each point of X has an open neighbour-

hood which is an S-closed subspace of X).

PROPOSITION 3.13, S-closedness and Locally
S-closedness are almost-ztopological properties. A

§4. Almost-topological classes. If X is a set of

points, let S(X) denote the collection of all topological

spaces which have X as their set of points.

DEFINITION 4.1, [3]. Let (X,T) and (X,0) be two
elements of S(X), then (X,T) and (X,0) are said to be p-

equivalent if " = o .

THEOREM 4.1, p-equivalence 45 an equivalence rela-
tion on the coflection S(X). A

Thus, the collection S(X) of topological spaces is
partitioned into equivalence classes. Let p[X,T*] denote
the equivalence class of topological spaces with the same

semi-regularization T as (X,T).

DEFINITION 4.2 The equivalence classes of S(X)
under the relation of p-equivalence will be called the

p-topological classes of X.
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We omit the easy proof of the following results.

THEOREM 4.2 14 f:(X,T) > (Y,0) 44 a S-continuous
(resp. 8-open) function and 4§ (X,1,) o[x,7"] and
(Yo)ep[Yo] thenf(Xr)—>(Yo)u6comnuouA
(resp. 8-open). A

THEOREM 4.3 14 £f(X,1) > (Y,0) 44 an almost-conti-
nuous (almost- open) function, and if (Y,0,) ep[Y,0 “
((X,7)) e p[X,7 D, then £:(x,1) » (Y,0,) (f.(x,r1)+(Y,o))
L5 an almoz»x‘, continuous (almost-open) function. A

THEOREM 4.4 1§ f:(X,1) » (Y,0) 48 an admost-homeo-
morphism and 4§ (X,7,) p[X,T*] and (Y,0,) e p[Y,o"],
then f:(X,Tl) > (Y,ol) 45 an almost-homeomornphism, A

As was shown in [2], p.103, p[X,T*] contains a
maximal topological space, denoted by (X,TO), in the sense
that the topology induced on X by relation "< " is finer
than the topology on any other space in p[X,T*]. However,

we have the following result.

COROLLARY 4.4 (4 f:(X,T) » (Y,0) 45 an almost-
homeomosrphism, then f:(X,TO) > (Y,oo) A8 an almost-homeo-
morphism. A

: THEOREM 4.5 1§ (X,1) and (X,0) are two P-equiva-
Lent spaces, then they are almost-homeomorphic. A

Remark 5. Since an almost-homeomorphism is an

equivalence relation (Prop. 3.1), the collection of all
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topological spaces is partitioned into equivalence classes.
Let A[X,T] denote the equivalence class of all topological
spaces almost-homeomorphic to (X,T). Let H[X,T] and S[X,T]
denote respectively the equivalence classes of all topo-
logical spaces homeomorphic to (X,T), and those semi-ho-

meomorphic to (X,T).

DEFINITION 4.3 The equivalence class of (X,T)

under the relation of almost-homeomorphisms will be called

the almost-topological class of X.

PROPOSITION 4.1 Let P be a topological property.
Then P 448 an almost-topological propernty Lif and only Af
gon some topological space (X,T) with P we have that every
(Y,0) « A[X,t] has P. A

Remark 6. In [8], [X,SO(X,T)] denote the equiva-
lence class of topological spaces with the same collection

of semi-open sets as (X,T), i.e. the semi-topological class

of X.

THEOREM 4.6 Let (Y,0) be a topological Apace of
A[x,t] then we have:

[v,50(Y,0)] < p[¥,0°] < A[X,1].

Proog. We prove that [Y,SO(Y,O)] c p[Y,o*]. Let o,
and 0, two topologies on Y such that SO(Y,Ol) = SO(Y,OQ)
ide.(Y,Oi) and (Y,OQ) are elements of [Y,SO(Y,O)]. By O4q

and O e denote the a-topology on Y [19] associate to oy

2
and 02 respectively. From prop. 1 of [19] we have Ola =
0,y then by prop. 2.4 of [1u] 0; = 0,. Hence (Y’Ol) and
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(Y,OQ) are p-equivalent.

We prove that p[Y,0"] < A[X,t]. Let (Y,0) e p[¥,c%].
Then by theorem 4.5 there exists an almost-homeomorphism
i:(Y,w) » (Y,0). If f:(X,T) > (Y,0) is the almost-homeo-
morphism by hypothesis, then f~1oi is the almost-homeo-

morphism from (Y,w) onto (X,T) so (Y,w) = A[X,T]. A

COROLLARY 4.6 Let (X,1) be a topological space,
we have:
1) H[X,1] es[x,1] = A[X,1],

2) Af%;1] 2 U ofvst¥] .
(Y,0)eA[X,T]

Proog. 1) Obvious.

2) By theorem 4.6 we obtain A[X,T] o U p[Y,t"]. The
(Y,0)€A[X,T]
proof of the inverse inclusion is similar to that of

theorem 4.6. 4
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