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PSEUDOCOMPACTNESS, PRODUCTS AND TOPOLOGICAL
BRANDT A’-EXTENSIONS OF SEMITOPOLOGICAL MONOIDS

In the paper we study the preservation of pseudocompactness (respectively, coun-
table compactness, sequential compactness, ® -boundedness, totally countable com-
pactness, countable pracompactness, sequential pseudocompactness) by Tychonoff

products of pseudocompact (and countably compact) topological Brandt 7»? -exten-
stons of semitopological monoids with zero. In particular we show that if
{(Bgi (Si),roB(Si)):ieI} is a family of Hausdorff pseudocompact topological

Brandt 7»? -extensions of pseudocompact semitopological monoids with zero such
that the Tychonoff product H{Sl ;i€ I} is a pseudocompact space then the di-
rect product H{(Bgl (Si)’TOB(Si)> :ie I} endowed with the Tychonoff topology is a

Hausdorff pseudocompact semitopological semigroup.

Introduction and preliminaries. Further we shall follow the terminology
of [7,9, 12, 25, 27]. Via N we shall denote the set of all positive integers.

A semigroup is a non-empty set with a binary associative operation. A
semigroup S is called inverse if for any x € .S there exists a unique y e S

such that x-y-x =2 and y-x-y=1y. Such the element y in S is called
inverse of x and is denoted by x . The map assigning to each element x of

an inverse semigroup S its inverse x ' is called the inversion.
For a semigroup S by E(S) we denote the subset of idempotents of S,

and by S' (respectively, S%) we denote the semigroup S with the adjoined
unit (respectively, zero) (see [9, Section 1.1]). Also if a semigroup S has zero

O, then for any A = S we denote A" = A\ {04}.
For a semilattice E the semilattice operation on E determines the partial
order < on E:
e<f if and only if ef=fe=e.

This order is called natural. An element e of a partially ordered set X is
called minimal if f<e implies f=e for feX. An idempotent e of a

semigroup S without zero (with zero) is called primitive if e is a minimal
element in E(S) (in (E(S))").

Let S be a semigroup with zero and A >1 be a cardinal. On the set
B, (S) = (A xS xA)U {0} we define a semigroup operation as follows

(a,ab,8), B=r,
0, B=v,
and (o,a,p)-0=0-(a,a,p)=0-0=0, for all a,B,y,0€ A and a,be S.If S is
a monoid, then the semigroup B, (S) is called the Brandt A -extension of the
semigroup S [1]. Obviously, J ={0}U{(c,O,B): O is the zero of S} is an
ideal of B, (S). We put BQ(S) =B, (S)/J and we shall call Bg (S) the Brandt

(a7a:[3) : (Y7bv6) = {

A" —extension of the semigroup S with zero [16]. Further, if A < .S then we
shall denote Aa,B ={(a,s,B):se A} if A does not contain zero, and Aa,B =
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={(a,s,B):se A\{0}}U{0} if 0 A, for a,peXr.If 7 is a trivial semigroup
(ie., Z contains only one element), then by 7° we denote the semigroup 7
with the adjoined zero. Obviously, for any A > 2 the Brandt A" -extension of
the semigroup 7 0 is isomorphic to the semigroup of A x A-matrix units and

any Brandt 1 -extension of a semigroup with zero contains the semigroup of
A x A -matrix units. Further by B, we shall denote the semigroup of A xAX-

matrix units and by B[x) (1) the subsemigroup of A xA -matrix units of the

Brandt A’-extension of a monoid S with zero.
A semigroup S with zero is called 0-simple if {0} and S are its only

ideals and S? # {0}, and completely 0 -simple if it is 0 -simple and has a pri-
mitive idempotent [9]. A completely 0 -simple inverse semigroup is called a
Brandt semigroup [25]. By Theorem I1.3.5 of [25], a semigroup S is a Brandt
semigroup if and only if S is isomorphic to a Brandt A -extension B, (G) of a
group G.

A non-trivial inverse semigroup is called a primitive inverse semigroup if
all its non-zero idempotents are primitive [25]. A semigroup S is a primitive
inverse semigroup if and only if S is an orthogonal sum of Brandt semi-
groups [25, Theorem 11.4.3].

In this paper all topological spaces are Hausdorff. If Y is a subspace of a
topological space X and A c Y, then by cly(A) and inty (A) we denote the
topological closure and interior of A in Y, respectively.

A subset A of a topological space X is called regular open if
inty(cly(4)) = A.

We recall that a topological space X is said to be

semiregular if X has a base consisting of regular open subsets;

compact if each open cover of X has a finite subcover;

sequentially compact if each sequence {x;}, .y of X has a convergent

subsequence in X ;

o -bounded if every countably infinite set in X has the compact closure
[15];

totally countably compact if every countably infinite set in X contains an
infinite subset with the compact closure [14];

countably compact if each open countable cover of X has a finite
subcover;

countably compact at a subset A X if every infinite subset B < A has
an accumulation point x in X;
e countably pracompact if there exists a dense subset A in X such that X
is countably compact at A [4];
sequentially pseudocompact if for each sequence {U, :m € N} of non-

empty open subsets of the space X there exist a point x € X and an
infinite set S < N such that for each neighborhood U of the point x

the set {neS:U, NU =@} is finite [21];

H -closed if X is Hausdorff and X is a closed subspace of every Haus-
dorff space in which it is contained [3];
e pseudocompact if each locally finite open cover of X is finite.

According to Theorem 3.10.22 of [12], a Tychonoff topological space X is
pseudocompact if and only if each continuous real-valued function on X is
bounded. Also, a Hausdorff topological space X is pseudocompact if and only
if every locally finite family of non-empty open subsets of X is finite. Every
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compact space and every sequentially compact space are countably compact,
every countably compact space is countably pracompact, and every countably
pracompact space is pseudocompact (see [4]). We observe that pseudocompact
spaces in topological literature also are called lightly compact or feebly com-
pact (see [5, 13. 28]).

We recall that the Stone — Cech compactification of a Tychonoff space X
is a compact Hausdorff space BX containing X as a dense subspace so that

each continuous map f:X — Y to a compact Hausdorff space Y extends to
a continuous map ? BX > Y [12]

A (semi)topological semigroup is a Hausdorff topological space with a (se-
parately) continuous semigroup operation. A topological semigroup which is an
inverse semigroup is called an inverse topological semigroup. A topological in-
verse semigroup is an inverse topological semigroup with continuous inversion.
We observe that the inversion on a topological inverse semigroup is a homeo-
morphism (see [11, Proposition II.1]). A Hausdorff topology t on a (inverse)
semigroup S is called (inverse) semigroup if (S,t) is a topological (inverse)
semigroup. A paratopological (semitopological) group is a Hausdorff topological
space with a jointly (separately) continuous group operation. A paratopological
group with continuous inversion is a topological group.

Let G668, be a class of semitopological semigroups.

Definition 1 [1]. Let A 21 be a cardinal and (S,1) € 6T68, be a semi-
topological monoid with zero. Let 15 be a topology on B, (S) such that

(@) (B, (S),15) € 6T6B;

(b) for some o €A the topological subspace (SG,Q’TB|SM) is naturally

homeomorphic to (S,1). |

Then (B, (S),t5) is called a topological Brandt A-extension of (S,1) in
6366, .

Definition 2 [16]. Let A >1 be a cardinal and (S,1) € 6T68,. Let 15 be

a topology on BS(S) such that
(@) (B)(S),15) € GTGS,;
(b) the topological subspace (Sa,wTB|S ) is naturally homeomorphic to

(S,7t) for some a € A.
Then (BS(S),rB) is called a topological Brandt A -extension of (S,7) in
6366, .

Later, if 6%6&, coincides with the class of all semitopological semi-
groups we shall say that (BY(S),t5) (respectively, (B, (S),75)) is called a to-

pological Brandt A" —extension (respectively, a topological Brandt A\ -extension)
of (S,1).

Algebraic properties of Brandt A”-extensions of monoids with zero, non-
trivial homomorphisms between them, and a category whose objects are in-
gredients of the construction of such extensions were described in [22]. Also,
in [19] and [22] a category whose objects are ingredients in the constructions

of finite (respectively, compact, countably compact) topological Brandt A0 —ex-
tensions of topological monoids with zeros were described.

Gutik and Repov$ proved that any 0 -simple countably compact topolo-
gical inverse semigroup is topologically isomorphic to a topological Brandt A -
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extension B, (H) of a countably compact topological group H in the class of

all topological inverse semigroups for some finite cardinal A >1 [23]. Also,
every 0 -simple pseudocompact topological inverse semigroup is topologically
isomorphic to a topological Brandt A -extension B, (H) of a pseudocompact to-

pological group H in the class of all topological inverse semigroups for some
finite cardinal A >1 [2]. Next Gutik and Repov§ showed in [23] that the Sto-
ne — Cech compactification B(T) of a 0 -simple countably compact topological

inverse semigroup T has a natural structure of a 0 -simple compact topologi-
cal inverse semigroup. It was proved in [2] that the same is true for 0 -simple
pseudocompact topological inverse semigroups.

In the paper [6] the structure of compact and countably compact primiti-
ve topological inverse semigroups was described and was showed that any
countably compact primitive topological inverse semigroup embeds into a
compact primitive topological inverse semigroup.

Comfort and Ross in [10] proved that a Tychonoff product of an arbitrary
non-empty family of pseudocompact topological groups is a pseudocompact
topological group. Also, they proved there that the Stone — Cech compactifica-
tion of a pseudocompact topological group has a natural structure of a com-
pact topological group. Ravsky in [26] generalized Comfort — Ross Theorem
and proved that a Tychonoff product of an arbitrary non-empty family of
pseudocompact paratopological groups is pseudocompact.

In the paper [17] it is described the structure of pseudocompact primitive
topological inverse semigroups and it is shown that the Tychonoff product of
an arbitrary non-empty family of pseudocompact primitive topological inverse
semigroups is pseudocompact. Also, there is proved that the Stone — Cech
compactification of a pseudocompact primitive topological inverse semigroup
has a natural structure of a compact primitive topological inverse semigroup.

In the paper [20] we studied the structure of inverse primitive pseudo-
compact semitopological and topological semigroups. We found conditions when
a maximal subgroup of an inverse primitive pseudocompact semitopological
semigroup S is a closed subset of S and described the topological structure
of such semiregular semigroup. Also there we described structure of pseudo-

compact topological Brandt 1" -extensions of topological semigroups and semi-
regular (quasi-regular) primitive inverse topological semigroups. In [20] we
showed that the inversion in a quasi-regular primitive inverse pseudocompact
topological semigroup is continuous. Also there, an analogue of Comfort — Ross
Theorem is proved for such semigroups: the Tychonoff product of an arbit-
rary non-empty family of primitive inverse semiregular pseudocompact semi-
topological semigroups with closed maximal subgroups is a pseudocompact
space, and we described the structure of the Stone — Cech compactification of
a Hausdorff primitive inverse countably compact semitopological semigroup
S such that every maximal subgroup of S is a topological group.

In this paper we study the preserving of Tychonoff products of the pseu-
docompactness (respectively, countable compactness, sequential compactness,
o -boundedness, totally countable compactness, countable pracompactness, se-
quential pseudocompactness) by pseudocompact (and countably compact) topo-

logical Brandt X? -extensions of semitopological monoids with zero. In parti-
cular we show that if {(Bgi (S;), r%(si)) S I} is a family of Hausdorff pseu-
docompact topological Brandt X? -extensions of pseudocompact semitopological
monoids with zero such that the Tychonoff product [[{S;:ieZ} is a
pseudocompact space, then the direct product H{(Bg, (Si),rOB(S_)) 11le I} with

the Tychonoff topology is a Hausdorff pseudocompact semitopological
semigroup.
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Tychonoff products of pseudocompact topological Brandt A’-extensions
of semitopological semigroups.

Later we need the following

Theorem 1 [18, Theorem 12]. For any Hausdorff countably compact semi-
topological monoid (S,t) with zero and for any cardinal A >1 there exists a

unique Hausdorff countably compact topological Brandt A°-extension
(B;]L (S),rg) of (S,1) in the class of semitopological semigroups, and the topo-
logy 15 is generated by the base B, = U{B,(t): t € B)(S)}, where:
(@) Bg(t) ={U(s)\ {OS})%B :U(s) € .%’S(s)}, where t = (a,s,B) is a non-zero
element of BQ(S), a,Ber;

(#5) By(0)= {UF(O) = U s,,U U W0g)),5:F is a finite subset
(a,B)e(AxA\F ’ (v,8)eF ’

of AxA and U(OS)E%‘S(OS)}, where 0 is the zero of BR(S), and

Py (s) is a base of the topology t at the point s € .S.
Lemma 1. For any Hausdorff sequentially compact semitopological mo-
noid (S,t) with zero and for any cardinal A >1 the Hausdorff countably
compact topological Brandt A0 -extension (Bg (S),rg) of (S,t) in the class of

semitopological semigroups is a sequentially compact space.
Pr oo f In the case when A < ® the statement of the lemma follows
from Theorems 3.10.32 and 3.10.34 from [12].

Next we suppose that A > ®. Let A(LA) be the one point Alexandroff
compactification of the discrete space of cardinality A. Then A(L) is scattered
because A(A) has only one non-isolated point, and hence by Theorem 5.7
from [30] the space A()\) is sequentially compact. Since cardinal A is infinite
without loss of generality we can assume that A =A-A and hence we can
identify the space A(A) with A(AxA). Then by Theorem 3.10.35 from [12] the
space A(AxA)x S is sequentially compact. Later we assume that a is non-iso-
lated point of the space A(AxA). We define the map g: AA xA)x.S — BQ(S)
by the formulae

(a,5,B), seS\{0,},
gla)=0 and g((a,B,s)) = { 0.}

0, s =04

Theorem 1 implies that so defined map g is continuous and hence by
Theorem 3.10.32 of [12] we get that the topological Brandt 1" -extension
(BS(S),tg) of (S,7) in the class of semitopological semigroups is a se-

quentially compact space. ¢
Lemma 1 and Theorem 3.10.35 from [12] imply the following

Theorem 2. Let {B;]w (S,):ie o} be a countable family of Hausdorff
countably compact topological Brandt k? -extensions of sequentially compact
Hausdorff semitopological monoids. Then the direct product H{Bg, (S;):1 cw}

with the Tychonoff topology is a Hausdorff sequentially compact semitopo-
logical semigroup.

Theorem 3. Let {B] (S,):ie Z} be a non-empty family of Hausdorff
countably compact topological Brandt kg -extensions of countably compact
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Hausdorff semitopological monoids such that the Tychonoff product
H{Si :ieZ} is a countably compact space. Then the direct product

H{Bgl (S;):ieZ} with the Tychonoff topology is a Hausdorff countably
compact semitopological semigroup.

P r oo f For every infinite cardinal A,, i€ Z, we shall repeat the
construction proposed in the proof of Lemma 1. Let A(A;) be the one-point
Alexandroff compactification of the discrete space of cardinality A,. Since
cardinal A; 1is infinite without loss of generality we can assume that
A; =A; - A; and hence we can identify the space A(X;) with A(X; x1,). Later
we assume that a, is a non-isolated point of the space A(A; x A;). We define

the map g, : A(A; x&;)xS; = B;?i (S;) by the formulae

(a;,8;,B;), s; € S\{Osi},

gl(al) = Oi and gi((ai:Bi:si)) = {0 s = OS (1)

where 0, and 0y are zeros of the semigroup Bg_(Si) and the monoid S,

respectively. Theorem 1 implies that so defined map g, is continuous.

In the case when cardinal A,, i€ Z, is finite we put A(X, xX;) is the
discrete space of cardinality A? +1 with the fixed point a, € A(A; x4,). Next
we define the map g, : A(A; x1,)x S, — B} (S,) by the formulae (1), where

0, and 0 are zeros of the semigroup B. (S,) and the monoid S;, respecti-

vely. Obviously, such defined map g, is continuous. Then the space

[T AM, x2;)xS; is homeomorphic to [[ A, xA,)x [[ S, and hence by
el i€l i€l
Theorem 3.24 and Corollary 3.10.14 from [12] the Tychonoff product

HIA(kixxi)xSi is countably compact. Later we define the map
e

g: 11 AL, x ) xS, = I Bg_(Si) by putting g = 11 g;. Since for any ieZ
ieT ier 7 ieT

the map g, : A(A; x4,) xS, = Bgi (S;) is continuous, Theorem 1 and Proposi-
tion 2.3.6 of [12] imply that g is continuous too. Therefore by Theorem 3.10.5
from [12] we obtain that the direct product H{Bgi (S;):ieZ} with the
Tychonoff topology is a Hausdorff countably compact semitopological
semigroup. ¢

Lemma 2. For any Hausdorff totally countably compact semitopological
monoid (S,t) with zero and for any cardinal A >1 the Hausdorff countably

compact topological Brandt A0 -extension (Bg (S),‘cg) of (S,t) in the class of

semitopological semigroups is a totally countably compact space.
P r oo f In the case when A < ® the statement of the lemma is trivial.
So we suppose that A > ©.

Let A be an arbitrary countably infinite subset of (BY(S),15). Put
J ={(a,B)erxr:AN Sop * &} . It the set J is finite then total countable

compactness of the space (S,t) and Lemma 2 of [18] imply the statement of
the lemma. So we suppose that the set J is infinite. For each pair of indices
(a,p)eJ wechoosea point a, ;€ ANS, 5 and put K ={0}U{a,, : (ao,B) € T}.
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Then the definition of the topology ‘tg on BS(S) implies that K is a compact
subset of the (BS(S),’C}S;) and K () A is infinite. This completes the proof of
the lemma. ¢
Lemma 2 and Theorem 4.3 from [14] imply the following
Theorem 4. Let {Bgl (S,):ie o} be a countable family of Hausdorff

countably compact topological Brandt k? -extensions of totally countably
compact Hausdorff semitopological monoids. Then the direct product
H{Bgi (S,):ieo} with the Tychonoff topology is a Hausdorff totally
countably compact semitopological semigroup.

Theorem 5. Let {Bgl (S;,):ieZ} be a non-empty family of Hausdorff

countably compact topological Brandt k? -extensions of Hausdorff totally
countably compact semitopological monoids such that the Tychonoff product
H{Si ;i€ T} is a totally countably compact space. Then the direct product

H{Bgl (S)):ieXl } with the Tychonoff topology is a totally countably compact
semitopological semigroup.

Proof Let for every ieZ, A(;xX;) be a space and
g; t A, xX) xS, = Bg(Si) be a map defined in the proof of Theorem 3.

Also, Theorem 1 implies that the map g; is continuous for every ¢ € 7. Since

the space [] A(%; xA,;)x S, is homeomorphic to [] A%, x%,)x [] S, and by
i€l i€l i€l

Theorem 4.3 from [14] we see that the Tychonoff product [] A, x ) xS, is
el
a totally countably compact space. Then by Theorem 1 and Proposition 2.3.6 of

[12] the map g: [l AR, xA,)xS;, » [I B) (S;,) defined by the formula
iel i€l '
g=11 g; is continuous. Simple verification implies that a continuous image of
A
a totally countably compact space is a totally countably compact space too.
Hence the direct product [[{B! (S,):i e Z} with the Tychonoff topology is a

totally countably compact semitopological semigroup. ¢
Similarly to the proof of Lemma 2 we can prove the following
Lemma 3. For any Hausdorff o-bounded semitopological monoid (S,1)
with zero and for any cardinal A >1 the Hausdorff countably compact

topological Brandt A0 -extension (BQ(S),TL;) of (S,t) in the class of
semitopological semigroups is an ®-bounded space.

Since by Lemma 4 of [15] the Tychonoff product of an arbitrary non-
empty family of ®-bounded spaces is an ®-bounded space, similarly to the
proof of Theorem 5 we can prove the following

Theorem 6. Let {Bgl (S;):ieZ} be a non-empty family of Hausdorff
countably compact topological Brandt k? -extensions of Hausdorff o-bounded
semitopological monoids. Then the direct product H{B(l)l (S;):ie I} with the

Tychonoff topology is an ® -bounded semitopological semigroup.

Theorems 1 and 6 imply the following
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Corollary 1. Let {Bgl (S;):ieZ} bea non-empty family of Hausdorff to-
tally countably compact topological Brandt k? -extensions of Hausdorff -

bounded semitopological monoids. Then the direct product H{Bg (S;)):ieZ }

with the Tychonoff topology is an ® -bounded semitopological semigroup.
Later we shall use the following

Theorem 7 [18, Theorem 15]. For any semiregular pseudocompact
semitopological monoid (S,t) with zero and for any cardinal A > 1 there exists

a unique semiregular pseudocompact topological Brandt A" —extension
(Bg (S),rg) of (S,1) in the class of semitopological semigroups, and the
topology T is generated by the base By = U{HB;(t) : t € B) (S)}, where:
(@) B (t) ={U(s)\ {05}y p : Uls) € Bs(s)}, where t = (a,s,B) is a non-zero
element of BR(S), o,per;

(#1) $3(0) = {UL(0) = U Syp U U (U(0g)), 5 : F is a finite sub-
(0,B)e(AxM)\F (v,8)eF

set of Ax)A and U(0g) e ,%’S(OS)}, where 0 is the zero of Bg(S), and
P (s) is a base of the topology t at the point s € S.
Theorem 8. Let {B& (S,):ieZI} be a non-empty family of semiregular

pseudocompact topological Brandt kg -extensions of semiregular pseudocompact

semitopological monoids such that the Tychonoff product H{Si ciel} isa
pseudocompact space. Then the direct product H{Bgl (S,):ieI} with the

Tychonoff topology is a semiregular pseudocompact semitopological semigroup.

P r o o f. Since by Lemma 20 from [26] the Tychonoff product of regu-
lar open sets is regular open we obtain that the Tychonoff product of semi-
regular topological spaces is semiregular.

Let for every ie 7, A(A, xX,) be a space and g, : A(X; xi;)x S, —>B£_(Si)
be the map defined in the proof of Theorem 3. Theorem 7 implies that the
map g, is continuous for every i e Z. Since the space I1 A, xA,)x S, is

i€l
homeomorphic to [] Ak, x;)x [1S;, Theorem 3.2.4 from [12] and Corolla-
i€l i€l
ry 9 from [20] imply that the Tychonoff product [] AL, xA;)x S, is a pseu-
i€l

docompact space. Then by Theorem 7 and Proposition 2.3.6 of [12] the map

g: l_le_[I AL, x ) xS, = ZQ Bgi (S;) defined by the formula g = il; g; is conti-

nuous, and hence the direct product [[{B} (S,):ie Z} with the Tychonoff
topology is a semiregular pseudocompact semitopological semigroup. ¢+
Proposition 1. Let X, Y be Hausdorff countably pracompact spaces.

Then the product X xY 1is countably pracompact provided Y is a k-space or
sequentially compact.

P r o o f. Let the space X be countably compact at its dense subset Dy
and the space Y be countably compact at its dense subset Dy . The set
Dy xDy is a dense subset of the space X xY . We claim that the space X xY
is countably compact at the set Dy x Dy . Indeed, let A = {(x,,y,):se S} be
an infinite subset of the set Dy x Dy such that (x,y,) # (x,,y,) provided
s # 5. Assume that the set A has no accumulation point in the space X.
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If Y is a k-space then Lemma 3.10.12 from [12] implies that there exists
an infinite subset S; S such that either the set {x :se S;} or the set
{y, :s €S} has no accumulation point. Then this set is finite. Without loss of
generality, we can assume that there are a point x € X and an infinite subset
S, of the set S, such that x, = x for each index s € §;. Since the space Y is
countably compact at the set Dy, there exists an accumulation point y € Y of
the set {y, :s € S;}. Then the point (x,y) is an accumulation point of the set
{(x,,y,) s €S}, a contradiction. ¢

If Y is a sequentially compact space then the proof of the claim is similar
to the proof of Theorem 3.10.36 from [12].

Proposition 1 implies the following

Corollary 2. The product X xY of Hausdorff countably pracompact space
X and compactum Y 1is countably pracompact.

Theorem 9. Let {B& (S,):ieZI} be a non-empty family of semiregular

countably pracompact topological Brandt k? -extensions of countably pracom-
pact semiregular semitopological monoids such that the Tychonoff product
H{Si :ieZ} is a countably pracompact space. Then the direct product

H{Bgl (S)):ieXl } with the Tychonoff topology is a semiregular countably
pracompact semitopological semigroup.

Proof Letforevery ieZ, A(R; xA;) be a space and g, be a map
defined in the proof of Theorem 3, g, : A(A, x1,) xS, = Bg_ (S;). Theorem 7

implies that the map g, is continuous for every ¢e I. Since the space

[T A, x2,)x S, is homeomorphic to [] Ak, xA,)x [IS;, Theorem 324
i€l i€l iel

from [12] and Corollary 2 imply that the Tychonoff product [] A, xA;)x S,
i€l
is a countably pracompact space. Then by Theorem 7 and Proposition 2.3.6 of

[12] the map g: [l AR, xA,)xS, » [ B) (S,) defined by the formula
iel i€l '

g=11 g; is continuous, and since by Lemma 8 from [18] every continuous
i€l

image of a countably pracompact space is countably pracompact, we see that

the direct product [[{B} (S,):i e Z} with the Tychonoff topology is a semi-

regular pseudocompact semitopological semigroup. ¢
Since for any semitopological monoid (S,t) with zero and for any finite

cardinal A >1 there exists a wunique topological Brandt A" -extension

(B;L)(S),‘CB) of (S,7) in the class of semitopological semigroups, the proof of

the following theorem is similar to the proofs of Theorems 8 and 9.
Theorem 10. Let {Bgi (S;):1€e I} be a nmon-empty family of Hausdorff

pseudocompact (countably pracompact) topological Brandt X? -extensions of
Hausdorff pseudocompact (countably pracompact) semitopological monoids
such that the Tychonoff product H{Sl ;i€ T} is a Hausdorff pseudocompact
(countably pracompact) space and every cardinal A;, i€ 1, is non-zero and
finite. Then the direct product H{Bi (S,):ie I} with the Tychonoff topology
is a Hausdorff pseudocompact (countably pracompact) semitopological
semigroup.
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By Theorem 3 of [20] we have that a topological Brandt A0 -extension
(B;]L (S),’CB) of a topological monoid (S,tg) with zero in the class of Hausdorff
topological semigroups is pseudocompact if and only if cardinal A is finite and
the space (S,1g) is pseudocompact. Hence Theorem 3 of [20] and Theorem 10
imply the following

Theorem 11. Let {Bgi (S;,):ieZI} be a non-empty family of Hausdorff

pseudocompact (countably pracompact) topological Brandt X? -extensions of

Hausdorff pseudocompact (countably pracompact) topological monoids in the
class of Hausdorff topological semigroups such that the Tychonoff product

H{Si ;i€ I} is a Hausdorff pseudocompact (countably pracompact) space.
Then the direct product H{Bgi (S,):ie I} with the Tychonoff topology is a
Hausdorff pseudocompact (countably pracompact) topological semigroup.

The following lemma describes the main property of a base of the topo-

logy at zero of a Hausdorff pseudocompact topological Brandt A" -extension of
a Hausdorff pseudocompact semitopological monoid in the class of Hausdorff
semitopological semigroups.

Lemma 4. Let (Bg (S),r“;) be any Hausdorff pseudocompact topological
Brandt A"-extension of a pseudocompact semitopological monoid (S,t) with
zero in the class of semitopological semigroups. Then for every open
neighborhood U(0) of zero 0 in (Bg (S),rg) there exist at most finitely many

pairs of indices (a.,B,),...,(a,,B,) €A xX such that S” B, ¢ ClBO(S) (U()) for
i A

L)
any 1=1,...,n.

Pr oo f Suppose the contrary: there exist an open neighborhood
V(0) of zero 0 in (B)(S),75) and infinitely many pairs of indices (a,B,),

vy (a,,B,),... € AxA such that S;_ﬁ_ ¢ CIBO(S)(U(O)) for every positive in-
1P A

teger i. Then by Proposition 1.1.1 of [12] for every positive integer 7 there

)
o;,B;

and V(O)nWai,Bi =@. Hence by Lemma 3 of [18] we have that

exists a non-empty open subset Wa-,ﬁ- in (B;f (S),r“;) such that Wa_ﬁ_ c S

{Wa.,ﬁ. :1=1,2,3,...} is an infinite locally finite family in (B} (S),75) which
contradicts the pseudocompactness of the space (Bg(S),‘Cg). The obtained

contradiction implies the statement of our lemma. ¢
Given a topological space (X,t) Stone [29] and Katétov [24] consider the
topology 1, on X generated by the base consisting of all regular open sets of
the space (X, 7). This topology is called the regularization of the topology t. It
is easy to see that if (X,t) is a Hausdorff topological space then (X,t,.) is a
semiregular topological space.
Example 1. Let (S,t) be any semitopological monoid with zero. Then for

any infinite cardinal A we define a topology rﬁ on the Brandt A’-extension
(BY(S),75) of (S,1) in the following way. The topology t5 is generated by
the base B, = U{%;(t) : t € BY(S)}, where
o By(t)={U(s)\ {04 })a,ﬁ :U(s) € Bs(s)}, where t=(o,sp) is a non-zero
element of BQ(S), o,peir;
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o B0)={Uy(0)= U S,,U U (Ug)),;:F is a finite subset of
(0, B)e(AxM\F 7 (v,8)eF ’

AxX and U(0g) € ,@S(OS)}, where 0 is the zero of BQ(S), and % (s) is a
base of the topology 1t at the point s e S.
We observe that the space (B;(f (S),rg) is Hausdorff (respectively, regular,

Tychonoff, normal) if and only if the space (S,t) is Hausdorff (respectively,
regular, Tychonoff, normal) (see Propositions 21 and 22 in [18]).
Proposition 2. Let A be any infinite cardinal. If (S, 1) is a Hausdorff semi-

topological monoid with zero then (B;]L (S ),rg) is a Hausdorff semitopological
semigroup. Moreover, the space (S,t) is pseudocompact if and only if so is
(B)(S), 7).

Pr oo f The Hausdorffness of the space (B)(S),15) follows from

Proposition 21 from [18].
Let a and b are arbitrary elements of S and W(ab), U(a), V(b) be

arbitrary open neighborhoods of the elements ab, a and b, respectively,
such that U(a)-b < W(ab) and a-V(b) c W(ab). Then we have that the

following conditions hold for each «,f,y,0 € A :
(5) (U(@)),p - B,b,y) < (W(ab)),,, ;

(i) (0,a,B)- (V(b))y,, < (W(ab)),,;

(@) if B#vy then (Ula)),y - (v,b,8)= {0}c Wr(0) and (a,a,B)- (V(b)), s =
={0} < W(0) for every finite subset F of A xXA and every W(0g) €
€ By (0g);

(iv) Wr(0)-0 ={0} < W,(0) and 0 Wy(0)={0} € W,(0) for every finite
subset F of A xA and every W(0g) e %;(0g);

(v) (U(a))yp 0= {0} c WL(0) and O- (Vb)) = {0} € W(0) for every
finite subset F of A xA and every W(0g) € %, (0y);

(v1) (()L,a,[3)~VF1 (0) € Wp(0) for every finite subset {a,,...,o0,}c A and
every W(0g) € %;(05), where F ={a,a,...,0,}x{a,,...,0,} and
F ={B, o)., (B oy)};

(vi1) VF1 (0)-(a,a,B) < Wp(0) for every finite subset {ay,...,0,} A and
every W(0g) e $B;(05), where F ={a,...,0,}x{B,0oy,...,a,} and

F ={(oy,a),..., (0, a)}.
This completes the proof of separate continuity of the semigroup operation in
(B (S), ).
The implication (<) of the last statement follows from Lemma 9 of [18].
To show the converse implication assume that {U, :i € Z} is any locally finite

family of open subsets of (BQ(S),Tg). Without loss of generality we can
assume that 0 ¢ U; for any i€ Z. Then the definition of the base of the
topology rg at zero implies that there exists a finite family of pairs of indices
{(ay,By),--s (0, Br)} © A xA such that almost all elements of the family
{U,:ieI} are contained in the set S; , U..US o . Since a union of a

finite family of pseudocompact spaces is pseudocompact, Salrﬁl U..us

e P
with the topology induced from (BS(S),’EE) is pseudocompact space. This
implies that the family {U, :i € Z} is finite. ¢
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Example 2. Let A be any infinite cardinal. Let (S,ts) be a Hausdorff
pseudocompact semitopological monoid with zero 0¢ and (Bg (S),‘COBS) be a

pseudocompact topological Brandt A" -extension of (S,1g) in the class of
Hausdorff semitopological semigroups.

For every open neighborhood U(0) of zero in (B! (S),r%s) we put
Fy) = {(o,B) e L xA: Sop ¢ clBg(S)(U(O))}.
Let g, B, (S)— BQ(S): B, (S)/J be the natural homomorphisms, where

J ={0} U{(a,04,B): 0g is zero of S} is an ideal of the semigroup B, (S).
We generate a topology %Bs on the Brandt A-extension B, (S) by a base

A, =U{Fs(t):t e B, (S)}, where
. P];’B((x,s,B)z {(U(s))a,ﬁ :U(s) e Bg(s)}, for all se€ S and o,Peir;

. ,“;)B(O)z{Un(O)=Tc_1(U(0))\( B)UF Sa,ﬁ :U(0) is an element of a base of
o,B)efy ()

the topology ’C%S at zero 0 of Bg (S)}, and P (s) is a base of the topo-
logy t at the point s e S.

Proposition 3. Let A be any infinite cardinal. Let (BQ(S),TOBS) be a
pseudocompact topological Brandt A’ -extension of a Hausdorff pseudocompact
semitopological monoid with zero (S,t5) n the class of Hausdorff
semitopological semigroup. Then (Bx (S),%BS) is a Hausdorff semitopological
semigroup. Moreover, the space (S,t) is pseudocompact if and only if so is
(B, (S),t5, )

Proof We observe that simple verifications show that the natural
homomorphism 75 : (B, (S),15 ) — (BR(S)J%S) is a continuous map.

Let a and b be arbitrary elements of the semitopological semigroup
(S,t5). Let W(adb), U(a) and V(b) be arbitrary open neighborhoods of the
elements ab, a and b, respectively, such that U(a)-b c W(ab) and
a - V(b) € W(ab). Then the following conditions hold for each a,p,y,0 € A :

(@) (U(a))gp - (B,b,7) = (W(ab)),,;
(@) (o, a,B)- (V(b))g, = (W(ab)),,;
(i) it B # v then (U(a))yp-(v,b,8)={0}< U,(0) and (a,a,p)-(V(b)), ;= {0} <
c U, (0) for every open neighborhood U(0) of zero in (B} (S), r%s );
(iv) U,(0)-0={0} cU,(0) and 0-U_(0)={0}cU_0) for every open
neighborhood U(0) of zero in (BQ(S),T‘}BS);
(v) (U(a))yp -0 = {0} cU_(0) and O- (V(b))M ={0} cU_(0) for open
neighborhood U(0) of zero in (Bg (S),TOBS );

(vi) (a,a,B)-U_(0)c W_(0) in (BX(S)’%BS) for Un(O),Wn(O)e.@B(O) where
U(0) and W(0) are elements of a base of the topology r(,]gs at zero 0
of B)(S) such that (a,a,p)  U(0) c W(0);
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(vii) U_(0)- (a,a,B) € W, (0) in (BL(S),%BS) for Un(O),Wn(O)eg}B(O) where
U(0) and W(0) are elements of a base of the topology T%S at zero 0

of B)(S) such that U(0)- (a,a,B) < W(0).
The proof of the last statement is similar to the proof of the second
statement of Proposition 2. ¢
Remark 1. Also, we may consider the semitopological semigroup

(Bx(S)v%BS) as a topological Brandt A’ -extension of a Hausdorff pseudo-

compact semitopological monoid T =S U 0, with « new » isolated zero 0.
Theorem 12. Let {(Bgi (Si),rOB(Si)) ;i€ I} be a non-empty family of Haus-

dorff pseudocompact topological Brandt k? -extensions of Hausdorff pseudo-

compact semitopological monoids with zero such that the Tychonoff product
H{Si :ieZ} is a pseudocompact space. Then the direct product

H{(Bgi (Si),rOB(Si)) ;i€ I} with the Tychonoff topology is a Hausdorff pseu-

docompact semitopological semigroup.
Proof We consider two cases: 1°) A; is an infinite cardinal, and

2°) A, is a finite cardinal, 1 € T .

1°) Let i€ Z be an index such that A, is an infinite cardinal. Then we put
Th( s;) 1s the topology on the Brandt A, -extension B, (S;) defined in Example 2.
Then by Proposition 3, (BM (Si)’%B(Si)) is a Hausdorff pseudocompact semito-
pological semigroup. By Remark 1 we have that the semitopological semi-
group (Bxi(si)’%B(Si)) is a topological Brandt k? -extension of a Hausdorff

pseudocompact semitopological monoid T; = .5 U 0, with isolated zero 0, . By

1, we denote the topology of the space T,. Let Tg be the topology on the
Brandt A’-extension (B[x)_(Ti),‘cg) of (T,,t;) defined in Example 1. Next we
algebraically identify the semigroup Bg_(Ti) with the Brandt A, -extension

Bxi (S;) and the topology rg on Bki (S;) we shall denote by ‘cgi .

2°) Let i€ be an index such that A, is a finite cardinal. We put
T, =SU OTi with isolated zero OTi. It is obvious that the semitopological
semigroup T, is pseudocompact if and only if so is the space S;. Then by
Theorem 7 from [18] there exists the unique topological Brandt 7»? -extension
<B;]‘i (Ti),%B(Ti)) of the semitopological monoid T; in the class of semitopological
semigroups. Also, Theorem 7 from [18] implies that the topological space
(Bgi (Ti),%B(Ti)) is homeomorphic to the topological sum of topological copies of
the space S, and isolated zero, and hence we obtain that the space
(B;]le (Ti),%B(Ti)) is pseudocompact if and only if so is the space §;. Next we
algebraically identify the semigroup Bgi (T;) with the Brandt A, -extension

B, (S;) and the topology %B(T_) on B, (S;) we shall denote by %B(S-)' Also in
this case (when A; is a finite cardinal) we put rgi =Tps,)-
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Then the definitions of topologies %B(S) and rg" on B, (S;) imply that

i

for every index i e Z the identity map id; (B, (), 155 ))—>(B;L_(Si),tgi) is

i

continuous. Let Tg(s‘) be the regularization of the topology tg, on B, (S,;).

Then the definition of the topology ‘Cgi on B, (S;) implies that the identity
1

map id} : (B}L_(Si),rgi) - (Bx-(Si)’Tg(s-)) is continuous. Since the pseudocom-

pactness is preserved by continuous maps we obtain that (Bx. (S;), ‘Eg( s.)) isa

semiregular pseudocompact space (which is not necessarily a semitopological
semigroup). Also, repeating the proof of Theorem 8 for our case, we get that

the Tychonoff product HI(BM(Si)’Tgi) is a pseudocompact space. Then the
ic

Cartesian products Eﬁl : E(BM (Si)’%B(Si)) - E(BM (Si),rgi) and
Eid? :}E_II(BM(Si),rg")alg(Bxi(Si),rg(si)) are continuous maps. This
implies that .HI(BM(Si)’Tg(Si)) is a pseudocompact space. Then by Lemma 20
of [26] the regularization of the product Q(BM(SZ.),%B(S”) coincides with
I_II(BM (Si),tg(si)) and hence by Lemma 3 of [26] we have that the space
ic

[I(B, (S;),Tp(s.)) is pseudocompact.

ie i

Let ang 3Bxi (S;)—> Bgi (S;) = Bxi (S;)/J be the natural homomorphism,

where J ={0,}U{(a,05 ,B): 05 is zero of S;} is an ideal of the semigroup

BM (S;). Then the natural homomorphism nt : <BM (Si),%B(Si))%(Bgi (Si)’TOB(Si))

is a continuous map. This implies that the product [I= , : [1(B, (S:),Ts,)) =
iel PS ieTl g ¢

- H(BQ,(Si),rOB(S_)) is a continuous map, and hence we get that the Tycho-
iel g B

noff product HI(Bgi (Si),toB(Si)) is a pseudocompact space. ¢

Proposition 4. Each H -closed space is pseudocompact.

Proof Let X bean H -closed space. Assume that the space X is not
pseudocompact. Then there exists an infinite locally finite family ¢/ of non-
empty open subsets of the space X . Since the family U is locally finite, each
point x € X has an open neighborhood U, intersecting only finitely many
members of the family /. Since the space X is H -closed and {U, : x € X}

is an open cover of the space X, by Exercise 3.12.5(4) from [12] (also see [3,
Chapt. III, Theorem 4]) there exists a finite subset F of the space X such

that X = U{ch (U,):x € F}. But then the set X, as the union of the finite
family {cly(U,):x € F} intersects only finitely many members of the family

U , a contradiction. ¢
Let A be any cardinal >1 and S be any semigroup. We shall say that a
subset ® c B;z (S) has the A-finite property in Bg (S), it ®N S;ﬁ is finite for

all o,per and ® ¥ 0, where 0 is zero of Bg(S).
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Example 3. Let A be an infinite cardinal and T be the unit circle with
the usual multiplication of complex numbers and the usual topology 1. It is

obvious that (T,t) is a topological group. The base of the topology Tgn on
the Brandt semigroup B, (T) we define as follows:

¢ for every non-zero element (a,x,B) of the semigroup B, (T) the family

R = (@ U@),B): U@) € B (@)},
where % (x) is a base of the topology 7t at the point x €T, is the
base of the topology rgn at (o, a,B) € B, (T);

e the family A ={U(o,B;;...;0,,B,;F):a,By,...,a,,B, er,neN, F
has the A-finite property in BS(S)} where U(oy,B;;...;0,,B,;F) =
=B, (M\ (T, 5 U...UT, 5 UF), is the base of the topology " at
zero 0 € B, (T).

Simple verifications show that (B, (’H‘),rgn) is a non-semiregular Haus-

dorff pseudocompact topological space for every infinite cardinal A. Next we

shall show that the semigroup operation on (B, (T), ‘cg“) is separately
continuous. The proof of the separate continuity of the semigroup operation in
the cases 0-0 and (a,x,B) - (y,y,0), where o,B,y,0 € A and x,y € T, is trivial,
and hence we only consider the following cases:
(o, ,B)- 0 and 0-(a,x,B).
For arbitrary o,p € L and ® c B, (T) we denote %P = ® NT* and put
@ (a,P) is a subset of T such that (D (a, [3))01’[3 =®N Ta,B

Fix an arbitrary non-zero element (o, x,B) € B, (T). Let ® Bg (S) be an
arbitrary subset with the A -finite property in Bg(S). Since T is a group, there
exist subsets Y,¥Y c Bg(S) with the A -finite property in BQ(S) such that

(- Y (B, Y))a,v =®(T,, and (Yr(y,a)- ac)y’B =0T,
Then we have that
(o, 2,B) - UB,Bys--3 B, By 0y, Bysevs oy, By )
c {03 UU(T, , \ (0,2, B) - YP7) v € 2\ {By,.., B, )} <
< {0} UULT, , \ (@ Y B, 1)y, v €2\ {ByssBo}) €
c U(ay,By;e500,,B,;P)
and similarly
U(ay,04..50,,050,B5...50,,B,; ) (o, x,B)
c{o}U U{']I‘%B \ (PP - (a,2,B)ty e A\ {oy,...,o }} ©
c{OUUT g\ (Po(r,) )5 i v €A\ {0y, 0, }} <
c U(al,B1;~-~;an7Bn;®)y
for every U(a,,By;...;a,,B,;®) € %4 . This completes the proof of separate
continuity of the semigroup operation in (Bk(’]l“),rgn).
Next we shall show that the space (B, (T), rgn) is not countably pracom-
pact. Suppose to the contrary: there exists a dense subset A in (B, (T), rgn)
such that (B, (']T),rgn) is countably compact at A. Then the definition of the
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topology 15" implies that A T,p is a dense subset in T, ; for all o,Ben.

We construct a subset ® < B, (T) in the following way. For all o,p € A we fix
an arbitrary point (o, x(‘iﬁ,l}) € ANT,,; and put @ ={(a, aciﬁ,[?)) co,Ber}.
Then © is the subset with the A -finite property in BQ(S), and the definition

of the topology rg“ on B, (T) implies that ® has no an accumulation point x

in (B, (’]T),tg“), a contradiction.
Example 3 shows that there exists a Hausdorff non-semiregular pseudo-

compact topological Brandt A”-extension of a Hausdorff compact topological
group with adjoined isolated zero which is not a countably pracompact space.
Also, Example 18 from [18] shows that there exists a Hausdorff non-semire-

gular pseudocompact topological Brandt A’-extension of a countable Haus-
dorff compact topological monoid with adjoined isolated zero which is not a
countably compact space. But, as a counterpart for the H -closed case or the
sequentially pseudocompact case we have the following.

Proposition 5. Let S be semitopological monoid with zero which is an H -
closed (respectively, a sequentially pseudocompact) space. Then every Haus-

dorff pseudocompact topological Brandt A°-extension BS(S) of S in the class

of Hausdorff semitopological semigroup is an H -closed (respectively, a se-
quentially pseudocompact) space.

Pr oo f First we consider the case when S is an H -closed space.
Suppose to the contrary that there exists a Hausdorff pseudocompact topo-

logical Brandt 10 —extension (BQ(S), 1) of S in the class of Hausdorff semi-

topological semigroup such that (BQ(S),TB) is not an H -closed space. Then
there exists a Hausdorff topological space X which contains the topological
space (Bg(S), Tg) as a non-closed subspace. Without loss of generality we may

assume that (Bg (S),15) is a dense subspace of X such that X\BQ(S) .

Fix an arbitrary point x € X\Bg (S). Then we have that U(x)ﬂBg Sy

for any open neighborhood U(x) of the point x in X. Now, the Hausdorff-
ness of X implies that there exist open neighborhoods V(x) and V(0) of x

and zero 0 of the semigroup BQ(S) such that V(x)(NV(0)=<. Then by

Lemma 4 we obtain that there exist at most finitely many pairs of indices

(o,B,),-..,(a,,B,) € Ax A such that S, b & clBO(S)(V(O)) for any i=1,...,n.
1M1 7\‘

Hence by Corollary 1.1.2 of [12], the neighborhood V(x) intersects at most
finitely many subsets Sa‘ﬁ, o, € A. Then by Lemma 2 of [18] we get that
SOL’[3 is a closed subset of X for all o, € A, and hence Bg (S) is a closed sub-

space of X, a contradiction.
Next we suppose that S is a sequentially pseudocompact space. Let

{U, : n € N} be any sequence of non-empty open subsets of the space Bg (S).
If there exists finitely many pairs of indices (oy,B;),...,(a,,B,) € A x A such
that J{U, :n e N} Sy U..US, 5 the sequential pseudocompactness of
S and Lemma 2 from [18] imply that there exist a point x € S, 5 U..Us, s

and an infinite set S < N such that for each neighborhood U(x) of the point
x the set {neS:U, NU(x) =D} is finite. In the other case by Lemma 4 we
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get that there exists an infinite set S © N such that for each neighborhood
U(0) of zero 0 of the semigroup BS(S) the set {neS:U, NU((0) =3} is

finite. This completes the proof of our lemma. ¢

Since by Theorem 3 from [8] (see also Problem 3.12.5(d) in [12]) the
Tychonoff product of the non-empty family non-empty H -topological spaces
is H -closed, and by Proposition 2.2 from [21], the Tychonoff product of a non-
empty family of non-empty sequentially pseudocompact spaces is sequentially
pseudocompact Proposition 5 implies the following

Corollary 3. Let {(Bgi (Si),rOB(Si)) :ie T} be a non-empty family of Haus-

dorff pseudocompact topological Brandt kg -extensions of Hausdorff H -closed
(respectively, a sequentially pseudocompact) semitopological monoids with zero.
Then the direct product [1{(B! (Si),roB(S_)) i€ I} with the Tychonoff topo-

logy is a Hausdorff H -closed (respectively, a sequentially pseudocompact) se-
mitopological semigroup.
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NCEBOOKOMMAKTHICTb, LOEYTKW TA TOMOMNOTIYHI A’ -PO3LIMPEHHSA
BPAHOTA HAMIBTOMOJOMN4YHMUX MOHOIAIB

Buguaemwca 36epedcenns ncegdokomnaxmuocms (610nogioHo, 3A14eHHOT KOMNAKMHOCMI,
CeKBeHYIANLHOT KOMNAKMHOCE, © -00MEHCeHOCTMT, YIAKOM 3ATUEHHOT KOMNAKMHOCMI,
3MTUEHHOT NPAKOMNAKMHOCTNE, CeKBEHUIANBHOT NCe800KOMNAKMHOCMT) MUXOHOBCHKUMU

dobymiamu nceedoromnarmuur (i 3AIUEHHO KOMNAKMHUL) TONOAOZIUHUL M) -POZWU-

penv Bpandma naniemonoaoziunux monoidie 3 nytem. 30Kpema, MOKAIAHO, WO, AKUYO
0 0 . — eing? -

{(B),(S;),tgs,)) i i€ I} cim’'s 2aycdopdhosuxr MCcesdOKOMNAKMHUL MONOAOZIUHUL

X? -poswupens Bpandma nces0OKOMNAKMHUL HANIBMONOAOLIUHUX MOHOTOI8 3 HY.Lem
MmaKux, Wo MurosHoscvKut. 006ymox H{Sl :ie I} e mcesdoxomnaxmuum npocmo-

pom, mo npamuii 0o6ymox H{(Bg_(Si),toB(S_)) :ieZ} 3 MuUXOHOBCHKOIO TONOAOZIEND €

2aycoopPhosoro ncesdoKOMNAKMHOI0 HANIBMONOAOLILHO HANIBZPYNOTO.

NCEBOOKOMMAKTHOCTb, MPOVU3BELEHUA U TOMONOMMYECKUE A° -PACLUMPEHWUS
BPAHAOTA NONYTOMONONrM4YECKUX MOHOMAOOB

M3yuaemess coxpanenue mncegdokomnakmuocmu (CoomeemcmeenHo, CuemHolu KoM-
NAKMHOCMU, CEKBEHUUAABHOU KOMNAKMHOCTMU, © -02PAHUUEHOCTNU, BNOAHE CUemHOU
KOMNAKMHOCTU, CUELTNVHOU NPAKOMNAKMHOCNMU, CEKBEHYUAABHOU NCcesd0KOMNAKMHOC-
MU) MULOHOBCKUMU NPOU3BEOCHUAMU NCEBOOKOMNAKMHBLY (U CUEMHO KOMNAKMHBLYL)

MONOA0ZUULECKUX 7»? -pacwuperuili Bpandma noaymonoaozuveckuxr mornoudos ¢ Hysem.
0 0 - -

B uwacmuocmu, noxasaro, ¥mo, ecau {(BM (Si)’TB(Sl-)) cieT} cemva xayc0opPhosvir

nces00OKOMNAKMHBLL MONON02UHECKUXL 7»? -pacwupenuli Bpandma mcesdoxomnaxmmwulx

NOAYMONOA02UYECKUX MOHOUOO8 C HYAeM MAKUX, YUMO MUXOHO08CKOe npoussederue
H{S ;iieI} asasemcs nces0OKOMNAKMHBLAL NPOCTNPAHCTEOM, MO NPAMOE NPOU3Ee-

denue [[{ (Bgi (S;), Th s,)1€T} c muxonosckol monorozued seasemes xaycdopghoeot

ncesdoKOMNAKMHOU NOAYMONOA02ULECKOU NOAY2PYNNOU.
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