EURASIAN JOURNAL OF ACADEMIC RESEARCH
Jnnovalive Hcademy (Research Sappord (enler

www.innacademy.uz

VEVIOSIYO ELMIY TADGIQOTLAR JUKNALI
EURASIAN JOBRNALOF
| ‘ACAUK'.’I(‘ S SEARCH

YA A ORI RIAN
AXARPMNSECEIR WL MisADVR

ABOUT THE PROPERTIES OF NETWORKS
1Tufliyev Egamberdi Olimovich,
2 Gulomova Muhabbat Maxmudovna,
3 Bozarov Dilmurod Uralovich

1Senior teacher of "Higher Mathematics" department of Karshi
Engineering and Economics Institute. Email: d.bozorov@inbox.ru,
2Senior teacher of "Higher Mathematics" department of Karshi
Engineering and Economics Institute. Email: d.bozorov@inbox.ru,
3 Assistant Professor of "Higher Mathematics", Karshi Engineering and
Economics Institute. Email: d.bozorov@inbox.ru
https://doi.org/10.5281/zenodo0.5759421

ARTICLE INFO

ABSTRACT

In this paper, we investigate the following (1) the product of
cs-networks, the image of cs-network by sequence-covering map is cs-
network, the product of cs*-networks is cs*-networks, the product of
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covering map, compact-
covering map.

Introduction

To determine preserving topological
properties of topological spaces by product
and continuous map is one of the central
question of general topology. The networks
(cs, cs*, k) are characterized by important
properties of topological spaces. Soma
properties of networks (cs, cs*, k) and of
covering maps (sequence, 1-sequence,
compact) are discussed in [1, 3-12].

Main results
Let X be a T; topological space and P =
{P,: P c X} be a family with x € NP,.

Definition-1. A sequence {x,} in X is called
eventually in P if {x,} converges to x, and
there exists meN such that {x} U {x,;:n >
m} C P.
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Definition-2. The family P is called a
network at point x € X if for any sequence
{x,,} converging to x and a neighborhood U
of x, there exists P € Psuch that P < U and
{x,,} is eventually in P.

Definition-3. The family P is called a
network at point x € X if for each
neighborhood of x there exists P € P such
that P € U.

Definition-4. The family P is called a cs*-
network at a point x € X if whenever {x,,} is
a sequence converging to a point x € U with
U open is X, then {x,:i € N}c P c U for
some subsequence {x, } of {x,} and some
P €eP.
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Proposition-1. If the families P and T are
cs-networks respectively at points x € X
and y €Y, then the family P XT is cs-
network too at point (x,y) € X X Y.

Prof. Let G be a neighborhood of point (x, y)
and {x,}, {y,} are some sequences
converging to points x and y respectively. It
is easy to see that there exist neighborhoods
U,V of points x and y respectively, such that
U XV c G.Moreover, there existP € P,T €
T and nyg €N, my €N that {x,} cPcU
and {y,} € T c V for each n > ny, k > m,.
We take m = max(ngy, my), then
{(xp, )} €PXTc G for each n>m.
Hence, P X T is cs-network at point (x, y).

Corollary-1. The families P;,i = 1,n are cs-
networks at points x; € X; respectively,
then their product [[, P; is a cs-network
too at point (xq, Xy, ..., X,,) € [11L; X;.

Example. Let X = [= 3,3] be space. It is
easy to see the family P = {u (1 - %, 1+

%)} is a cs-network at pointx =1and T =

{u (2 — %, 2+ %)} is a cs-network at point

y = 2, wheren € N. For each neighborhood
G of point A(x,y) we take r=
Mmingesc{d(A4, B)}, where d is metric in X.

r T
Next we take U = (1 —5,1 +§), (V =(2-
3,2 +§), then U X V © G. We can find n, €
N such that for P = (1—1,1+i), T =
Ng Ny
(2 —i,Z +i) this attitude P X T c U X
Ng Ny

V c G is understandable. Therefore, P X T
is a cs-network too.

Proposition-2. If the families P and T are
cs*-networks respectively at points x € X,
y € Y thenafamily P X T is cs*-network too
at point (x,y) € X X Y.
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Proof. In this case again let G be a

neighborhood of point (x,y) and {x,} and
{y.} are some sequences converging to
points x and y respectively and is known
there exists neighborhoods U, V of points x
and y respectively, such that U XV c G.
Moreover, by definition of cs*-network
there exist P € P, T € T and subsequences
{xn; i € N} and {ynj:j € N} of sequences
{xn} and {y, } respectively, such that {x,:i €
N}cpPcU and {y:jeEN}cTCV.
Afterward we re-numbered subsequences
and we have {(xnk,ynk):k EN}cPXTC
G.

Hence, P X T is a cs*-network at the point
(x,y) and we have proved the proposition-
2.

Corollary-2. The families P, i =1,n are
cs*-networks respectively at points x; € X,
then their product [[i%; P; is a cs*-network
at the point (x4, x5, ..., X,) € [1iz X

Definition-5. [8]. Let f:X =Y be a map
continuous and onto

f is a sequence-covering map if each
convergent sequence (includes its limit
point) of Y is the image of some convergent
sequence of X.

f is a 1-sequence-covering map if for each
y €Y, there is x € f1(y) such that
whenever {y,} is a sequence converging to
y in Y there is sequence {x,} converging to
x in X with each x,, € f~1(y,).

Remark. 1-sequence-covering map =
sequence-covering map.

Proposition-3. If f:X - Y is sequence-
covering map and P is a cs-network at point
Xo € X, then f(P) ={f(P):P € P} is a cs-
network at the point y, = f(x,).
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Proof. By definition of continuous map for
each neighborhood V of point y, there
exists a neighborhood U of points x, such
that f(U) c V. Since the family P is cs-
network at the point x,, there exists P € P
such that P c U. Therefore, there exists T =
f(P) € f(P) such that T c V. Now we will
show that for each sequence {y,}
converging to y, there is m € N such that
{y.} c T for every n > m. We have that f is
sequence-covering map, so the sequence
{y,.} is the image of some sequence {x,,} of X
converging to x,. Then there exists m € N
such that {x,} c P for every n>m, so

)} =m}cf(P)=T for every n>
m. So f(P) is cs-network at point y,.

Proposition-4. If f:X —>Y 1-sequence
covering map and P is a cs*-network at
point x, € X, then f(P) = {f(P):P € P} is
cs*-network at point y, = f(xg).

Proof. Us sufficient show that for every
sequence {y,} converging to point y, € V
with VV open in Y there exists subsequence
{yn; ;i E N} and T € f(P) such that {y,:i €
N} c T c V. We have that f is 1-sequence
covering map. Therefore, there exist z, €
f~Y(yo) and x,, € f~1(y,) such that{x,}isa
converging sequence to z,. In addition, P is
a cs*-network at a point x, so there exists
subsequence {x,;:i € N} of {x,} and P € P
such that {x,} c P, therefore, {f(xni) =

yni} c{y,}cf(P)=T. Hence, f(P)=
{f (P): P € P}is cs*-network at the point y,.

Definition-6. P is called k-network if
whenever K ¢ U with K compact and U
open in X, then K c UP' c U for some
finite P’ c P.

Let f: X - Y be a map continuous and onto.
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Definition-7. The map f is called compact-

covering map if each compact subset of Y is
the image of some compact subset of X.

Definition-8. If the families P and T are k-
networks respectively in X and Y, then the
family P X T is k-networkin X X Y.

Proof. Let K be a compact subset of X XY
and K c U with U openin X X Y. We denote
by K; and K, the projects of K to X and Y
respectively. It is easy to see K; and K, are
compact subsets of X and Y respectively. Let
be K; c U; and K, c U,, for some open
subsets U;, U,. We have that P and T are k-
networks. So there exist finite subfamilies
P'={P:P,ePi=1n}and T' = {T;:T; €
T,j = 1,m} of P and T respectively such that
Ky c{Uiz; P} cU; and K, c {UjL;Tj}
U,. Then it is easy to see K c (K; X
K)NU < ({Uiz, P} x (UL T;HNU <

(U, x U,)NU c U.

As you know, {Ui,P}x{UL;Tj}=
=1 Ujz1 Py xT;, where P;XT; €PXT.
Hence, P X T is k-network in X X Y too.

Corollary-3. The families P;,i = 1,n are k-
networks respectively in X; then their
product [[i~, P; is k-network in [TX; X;.

Proposition-9. If f:X —-Y is compact-
covering map and P is a k-network in X,
then f(P) = {f(P): P € P} is k-network in
Y.

Proof. Let be F is compact and V is open
with F c V. By definition of compact-
covering map there exists compact subset K
of X such that f(K) = F. We have that f is
continuous map so f (V) is open in X and
K c f~1(V). Otherwise, P is a k-network so
there exists finite P’ € P such that K c
UP’ c f~Y(V). Thus implies F c f(UP") =
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e
Uf(P") c V. Therefore, f(P) is k-network
inY.
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