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Abstract. In this paper, we will study the connection between a uniformly connected, uniformly

pseudocompact, P —precompact and its hyperspace. It is proved that if a uniform space (X,(i//) is uniformly

pseudocompact iff (exp, X,exp, %) is uniformly pseudocompact. It is also shown that if a uniform space (X, /)
is P —precompact, then a uniform space (expC X, exp, 0//) is P —precompact.
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Aunomayus. B omoil cmamee Mbl UyUUM  C8A3b  MENCOY PABHOMEPHO CEA3HbIM, PAGHOMEPHO
}’l(,'e{faOK()ﬂ'll’laKmelﬂ/l, P—npedkwwnaxmo,w u eco cunepnpocmpaHcniéoMm. ﬂOK{lé’aHO, umo eciu paeHOMepHoe

npoCmMpancmeo (X,(‘//) PABHOMEPHO NCEBOOKOMNAKMHO M020a U MOAbKO Mmo2dd, Koedd (exch,expc (T//)
pasHomepno ncesdokomnakmuo. Takdce noOKaAzamo, 4mMo eciu pPAGHOMEPHOe NPOCMPAHCMEO (X,(‘//) P-

npeoKOMNAKMHO, MO PAGHOMEPHOE NPOCMPAHCINEO (ech X,G}XpC 74 ) P — NPeoOKOMNAKMHO.

Knrouegvie cnosa: cunepnpocmpancmeo, paeéHOMepHoe Nnpocmpancmeo, pasHOMeEpPHOCmb, pABHOMeEpPHOe
C653HO0€E nNpoCmpancmeo, pa6HoOMepHoe NnCcesOOKOMNAKMHOE npocmpancmeo, P — NpEeKoMnaKmmoe npocmpancmeo.
Introduction (Beenenmue)

In [1], the connection between a finally compact, pseudocompact, extremely disconnected,
N -space and its hyperspace is studied. It is proved: if the uniform space (X,CX/) is uniformly

paracompact, then (exp, X,exp, /) is uniformly paracompact, if the uniform space (X,(ﬁ//) is

uniformly R -paracompact, then uniform space (exp. X,exp, 7/) is uniformly R -paracompact. In

[2] the properties of space of the G -permutation degree, like: weight, uniform connectedness and
index boundedness are studied. It was proved the G -permutation degree proserves the uniformly
connected and index bounded. In the work [3] are established that the functor of idempotent
probability measures with a compact support transforms open maps into open maps and preserves
the weight and the completeness index of uniform spaces.

Definition 1 [4]. Let x be a nonempty set. A family «, of coverings of a set X is called
uniformity on X if the following conditions are satisfied:

(PL) If a e and « is inscribed in some cover B of the set x, then gec.

(P2) For any o, €/, a, €/ there exists « e/, which is inscribed in o, and «, .
(P3) For any « e, there exists B e strongly star inscribed in « .
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(P4) For any x,y of a pair of different points of X, there exists « « such that no element
of a contains both x and y .

A family «, consisting of a set X satisfying conditions (P1) - (P3) is called a pseudo-
uniformity on x; and the pair (X, /) is a pseudo-uniform space.

A family <, consisting of a set X satisfying conditions (P1) - (P4) is called a uniformity
on x; and the pair (X, /) is a uniform space.

Proposition 1 [4]. For any uniformity of <, on x, the family z,, ={O < X :for each x<o0
exists a e/ such that «(x)c 0} is a topology on X and the topological space (X,z,,) isa T,-

space.
The topology of ¢, is called the topology generated or induced by the uniformity of .

Let (X,) be a uniform space and expX the set of all nonempty closed subsets of the
space (X,z,,). For  each aed, put P(a)={(a'):a'cal, where
(a')={F eexpX: F cua'andF N A= Dforeach Aca'}.

Proposition 2 [8]. If < is the base of a uniform space (X,7), then P(%)={P(a): ac =}
forms a base of some uniformity expc/ on expX .

A uniform space (exp X, expcz/) is called a hyperspace of closed subsets of a uniform space
(X,), and uniformity expc/ is called Hausdorff uniformity on expX .

Remark 1 [8]. Let exp, X be the set of all nonempty compact subsets of the uniform space
(X,c). Foreach a e/, put K(a)={(a'): &' a and o' finite}.

Note that K(«) is the cover of the set exp, X .

Corollary 1 [5]. Let (X,@) be a uniform space. Then w(</)=w(exp/).

Corollary 2 [5]. If the uniform space (X,%/) is metrizable, then its hyperspace
(exp X,expc7/) is also metrizable.

Theorem 1. If (X,) is a uniform space and «a e/ is a cover of (X,%). Then the
following equality is true [(a)|=([a"]), where (a/) e P(a) and P(a)<exp, 7/ .

A uniform space (X,) is called uniformly connected, and uniformity </ is connected if
any uniformly continuous mapping f :(X,%/)—(D,%) of the uniform space (X,%) into any
discrete uniform space (D,%) is constant.

A finite sequence {A,A,,..., A} of subsets of a set x is called linked if A ~A, =@ of each
i=12,..n-1,

Definition 2 [4]. A uniform space (X, ) is called uniformly linked if for any cover « <
there exists a natural number n, such that to any points x,y e X one can choose a linked sequence
{AA,...,A}ca,suchthat k<n,xecA,yeA.

Proposition 3 [4]. For a uniform space (X, ), the following conditions are equivalent:

(1) The uniform space (X,) is uniformly connected.

(2) The uniformity of <, does not contain disjoint covers consisting of at most one
element.



(3) Forany &</ and for any point xe X , Oan(x): X.

n=1

(4) For any « <« and for any points of x,ye X there exists a finite linked sequence
{AA....A}ca, suchthat xe A, ye A, .

Teopema 2. A uniform space (X,/) is uniformly linked if and only if the uniform space
(exp, X,exp, /) is uniformly linked.

It follows from Proposition 3 that every uniformly linked uniform space (X,w/) is

uniformly connected.
Corollary 3. A uniform space (X,c/) is uniformly connected if and only if a uniform

space (exp, X,exp, 7/) is uniformly connected.

Definition 3 [4]. A uniform space (X,C?/) is called uniformly pseudocompact if every
uniformly continuous real-valued function defined on (X,(ﬁ//) is bounded.

Every Tychonoff pseudocompact space X with universal uniformity /" is uniformly
pseudocompact. Conversely, if a universal space (X,C?/) is uniformly pseudocompact, then its

topological space is pseudocompact.
A uniform space (X , 0//) is uniformly pseudocompact if for every countable centered open

cover @ ={V, :ie M} of the uniform space (X,7/) the intersection ﬁ[vi] non-empty.

i=1

Theorem 3. A uniform space (X,cz/) is uniformly pseudocompact if and only if a
uniform space (exp, X,exp, 7/) is uniformly pseudocompact.

A cover y of a uniform space (X,/) is said to be uniformly star-finite if there exists a
uniform cover « € ¢/ such that ;/(B) intersects only a finite number of elements of » for any
Bea [6].

A cover y of a uniform space (X,(f//) is called uniformly point-finite if for each x e X
the set {ae M : xe Agq ey} is finite.

Let us give examples of the property P of uniform covers of uniform spaces:
(1) covers of brevity <n;

(2) star-finite covers;

(3) point-finite covers;

(4) finite covers;

(5) covers of power <z, 7>¥,.

A uniform space (X,C?/) is called P —precompact if the uniformity ¢/ has a base <4

consisting of covers with property P .
Theorem 4. A uniform space (X,cz/) is P —precompact if and only if a uniform space

(exp, X,exp, cz/) is P —precompact, where properties P is a uniformly point-finite cover of

uniform space.



Teopema 5. A uniform space (X,c/) is P —precompact if and only if a uniform space
(exp, X,exp, cz/) is P —precompact, where properties P is a uniformly star-finite cover of

uniform space.
Reference

1. Beshimov, R.B. Some Topological Properties of a Functor of Finite Degree[Text]/
Beshimov R.B., Safarova D.T., // Lobachevskii Journal of Mathematics, 2021, 42(12), ctp. 2744—
2753.

2. Beshimov, R.B. Index boundedness and uniform connectedness of space of the G-
permutation degree[Text]/ Beshimov R.B., Georgiou D.N., Zhuraev R.M. // Applied General
Topology, 2021, 22(2), ctp. 447-4509.

3. Borubaev, A.A. The functor of idempotent probability measures and maps with
uniformity properties of uniform spaces[Text]/ Borubaev A.A., Eshkobilova D.T. // Eurasian
Mathematical Journal, 2021, 12 (3), 29-41.

4, bopy6aeB, A.A., PaBHomepnas tonomnorus. [Tekct]/ bopybae A.A.// buiikexk.
WM, 2013.-338 c.

5. Michael, E. Topologies on spaces of supsets[Text]/ Michael. E. // Trans. Amer.
Math. Soc. — 1951. — Ne 1 (71). —P. 152-172.

6. bopybaeB, A.A. PaBHOMepHBIE NpPOCTpPAaHCTBA M PAaBHOMEPHO HEIPEPHIBHBIC

otoOpaxenus. [Texcr]/ bopybaes A.A. // — ®pynze: Mium, 1990.-172 c.


https://www.scopus.com/authid/detail.uri?authorId=11939337200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85121372406&origin=resultslist&sort=plf-f
https://www.scopus.com/authid/detail.uri?authorId=11939337200
https://www.scopus.com/authid/detail.uri?authorId=57376047700
https://www.scopus.com/sourceid/24479?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=11939337200
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117120989&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85117120989&origin=resultslist&sort=plf-f
https://www.scopus.com/authid/detail.uri?authorId=11939337200
https://www.scopus.com/authid/detail.uri?authorId=35580996500
https://www.scopus.com/authid/detail.uri?authorId=57210103982
https://www.scopus.com/sourceid/5800179622?origin=resultslist
https://www.scopus.com/sourceid/5800179622?origin=resultslist
https://www.scopus.com/authid/detail.uri?authorId=8294785500
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123883281&origin=resultslist&sort=plf-f
https://www.scopus.com/record/display.uri?eid=2-s2.0-85123883281&origin=resultslist&sort=plf-f
https://www.scopus.com/authid/detail.uri?authorId=8294785500
https://www.scopus.com/authid/detail.uri?authorId=57436313100
https://www.scopus.com/sourceid/21100336501?origin=resultslist
https://www.scopus.com/sourceid/21100336501?origin=resultslist

