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UDK 539.2
SOME CARDINAL PROPERTIES OF THE NEMYTSKY PLANE

Ibodov Nabijon Muzaffarovich
Bukhara State Technical University

Abstract. this article investigates the cardinal and topological properties of the Nemytsky
plane. It is known that this plane is a separable space without a countable base, so it is not a
metrizable space. This plane satisfies the first axiom of countability, and does not satisfy the second
axiom of countability. We present some other interesting properties of the Nemytsky plane. The
following cardinal invariants of the Nemytsky plane are found this paper: tightness, network
weight, pseudocharacter, spread, extent, local dense, functional and weak tightness,
preshannumber, - - character, Shannumber, number of open sets. Other proofs are given about the
Nemytsky plane is not normal space, about the uncountability of the weight, and about the
countability of the character of the Nemytsky plane.

Key words: topological space; Nemytsky plane; tightness, network weight, pseudocharacter,
spread, extent, local dense, functional and weak tightness, preshannumber, s -character,
Shannumber.

Anotatsiya. Ushbu maqolada Nemitskiy tekisligining kardinal va topologik xususiyatlari
o ‘rganiladi. Ma'lumki, bu tekislik hisoblanuvchi asossiz bo ‘linadigan fazodir, shuning uchun u
o ‘Ichanadigan fazo emas. Bu tekislik sanashning birinchi aksiomasini ganoatlantiradi, ikkinchi
aksiomani esa ganoatlantirmaydi. Biz Nemitskiy samolyotining boshga gizigarli xususiyatlarini
tagdim etamiz. Ushbu maqolada Nemytskiy tekisligining quyidagi kardinal invariantlari topilgan:
zichlik, tarmoq og'irligi, psevdoxarakter, targalish, kenglik, mahalliy zichlik, funktsional va zaif
zichlik, preshansoni,-belgi, Shansoni, ochiq to ‘plamlar soni. Nemitskiy tekisligining oddiy makon
emasligi, vaznning hisoblanmasligi va Nemitskiy samolyotining xarakterini hisoblash mumkinligi
hagida boshga dalillar keltirilgan.

Kalit se‘zlar: topologik fazo; Nemitskiy samolyoti; zichlik, tarmoq og'irligi, psevdoxarakter,
targalish, darajada, mahalliy zich, funktsional va zaif germetiklik, preshansoni, -belgi, Shansoni.

AHHomauu}l. B smou cmamove uccnedyiomc;z KapduHaﬂbeze U Monojo2udecKue ceolucmed
niockocmu HeMblI/;KOZO. H36€CI’I1HO, ymo oma NniaoOCKoCmb  A6HAencA cenapa6eﬂbﬁbzm
npocmpancmeom be3 cuemnou 6(13bl, nosmomy OHA HeE AGNAEemCi MempusyembiM npoCmpanHCcmeOoM.
Oma nnockocmov yoosnemeopsiem Nnepeoll aKcuome CUemHocmu u He YO0elemeopsenm 6mopou
axcuome cuemnocmu. Mol npe@cmaeﬂﬂem HeKkomopble ()pyzue UHmepecHsvle Cc60liCcmea NiIoCKoOCmiu
HeMbluKOZO. B omoii cmamve wnaiioenwvi Cﬂedy;ou;ue KapduHaﬂbele UHeapuaHmsl NJi1O0CKOCmMu
HeMblI/;KOZO.' mecHoma, cemesotl 6ec, nceedoxapakmep, pacnpocmparerue, NnpomsNCeHHOoCn1b,
JIOKAJIbHAA NJiIOMHAA, ¢yHKL;uOHaJleCl}Z u crabas mecHoma, 4Yucio HpemaHuHa, -xapakmep, 4ucio
HICZHMHCI, YUCTIO OMKPbIMbIX MHOIHCECME. Hpu@eOEHbl dpyeue ooxazamenbcmea o mom, 4mo
nj10CKoCnb HeMblL;KOZO He A6JIAlemcst HOPMAlbHbIM NPOCMPAHCNIBOM, O HecuemHocmu eeca u o
cuemHocmu xapakmepa niockocmu HeMbll/;KOZO.

Knrwwueevie cnosea: mononocuueckoe npocmpancmeo, nioCKocnib HeMblI/;KOZO,‘ NJ1OMHOCHIb,
eec cemu, nceedoxapakmep, pacnpocmpanernue,  npomsdNCeHHOoCNnlb, JIOKANbHAA  NJIOMHAA,
gbyHKlﬂztOHaﬂbHClﬂ u crabas naomHocCnlb, YUC10 HpewaHuHa, -xapakmep, 4ucio Hlanuna.

MSC: 22A05, 54H11, 54D30, 54G20.

Let L -be a subset of the plane defined by the condition y >0, i.e., a closed upper half-

plane. Let L, denote the line y=0 and let L, =L\L,. Foreach x e L, and r >0, let U(x,r)-be
the set of all points from L lying inside the circle of radius r tangent to L, at the point x. Let

further U, (x) =U (x,Tl) w{x},i=12,... Forevery xel, and r>0, let U(x,r)-be the set of
1
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all points of L lying inside a circle of radius r centre at x, and let
U, (x)=U (x,i}) u{x},i=1,2,....[1].
One can readily check that the collection {B(x)},., . Where {B(x)}={U,(x)}-,, has the

i=1"
properties (BP1)-( BP3). The set L, is closed with respect to the topology generated by the
neighbourhood system of {B(x)},_, . The space L is called the Nemytsky plane.

(BP1). For any xe X we have B(x) =@ and for any U e B(x) we have xeU .

(BP2). If xeU e B(y), then there exists the set V e B(x) suchthat V < U .

(BP3). For any, U,,U, € B(x) there exists U e B(x) such that U cU, nU, [1].

Definition 1 [1]. A topological space satisfies the first axiom of separability T, if each of
any two distinct points the space has a neighbourhood that does not contathe other of these points,
i.e, for any points x,ye X, x=y, U, V,:xeU,, yeV,.

Definition 2 [1]. A topological space satisfies the fourth axiom of separability T,, if any two
disjoint closed sets topological space have disjoint neighbourhoods.

Definition 3 [1]. A topological space is called normal if it satisfies the first and fourth axioms
of separability, i.e. if the topological space any 4,B < X, AN B =< two disjoint nonempty closed

sets have disjoint neighbourhoods 4 —cU,B <V suchthat U nV =J.

The base of topological space is a family of open subsets of a topological space X , such that
any nonempty open set G is representable as a union of elements of this family.

A family B of open sets of a X topological space is a base if and only if, for each point x of
the space X and it is neighbourhood U , there exists the element V of B, suchthat xeV c U.

The minimum of the cardinalities of all bases of a space X is called the weight of the
topological space and it is denoted by w(X)

w(X) =min{|B|, where B—baseof topological space X }.
Definition 4 [1]. The character of a point x of a topological space X is the smallest cardinal

number of the form | B(x) | -base at point x and it is denoted as follows:
7 (X, X)=min{[B(x)|, where B(x) —baseof x}.
The character of a topological space is defined as follows
x (X)=sup{x(x; X):x e X}.
Theorem 1. Let be L the Nemytsky plane. Then
1.1) the Nemytsky plane is not a normal space;
2) the weight of the Nemytsky plane is uncountable;
3) the character of the Nemytsky plane is countable.

Definition 5 [2]. The weak density of topological space X is the smallest cardinal number
T > X, such that there z-base X coinciding with z centered systems of open sets, i.e., there is a

r-base B={B, :a € A}, where B, is a centered system of open sets for each |A| =7.

The weak density of a topological space X is denoted by wd(X). If wd(X)=%,, then we

say that a topological space X is weakly separable [2].
A topological space X is called 7 -weakly dense, if wd(X)=r7.

Proposition 1. Weakly density of x topological space is 7 if and only if there exists a = -
network that coincide with the union of 7 centered systems of sets.

Proposition 2. If d (X )=72>N,,then wd (X)<r.

Proposition 3. For any topological space X , we have

c(X)<wd(X)<d(X).

Definition 6 [1]. The smallest cardinal number m >, such that every subset of a space X
consisting only of isolated points has cardinality <m, is denoted by hc(X) or s(X), and is called
its spread of X .

s(X)=sup{|D|:D < X a discrete subset of the space X}.
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Theorem 2. Let be the L Nemytsky plane. Then

1) the weak density of L is countable.

2) 7 -the weight of the Nemytsky space is countable .

3) the spread of the Nemytsky plane is uncountable.

Proof. 1) The Suslnumber and the density of the Nemytsky space are countable, i.e.
c(L)=%, and d(L)=¥,, then by proposition 3 we have that the weak density of the space L is
countable wd(L) =X, .

2) Now we will prove that » -weight of the Nemytsky space is countable by the two ways.
We will use the following theorems.
Definition 7 [1]. The tightness of a point x a topological space X is the smallest cardinal

number m >N, with the following property: if xe[C], then there exists C, = C such that |C0|£m
and x e [C,]. This cardinal number is denoted by t(x, X). The tightness of the topological space
X is the supremum of all numbers t(x,X) for X e X . This cardinal number is denoted by
t(X)=sup{t(x,X):xe X}.

We give other definitions of crowding into points.

Definition 8 [1]. For any topological space X, the tightness t(X) is equal to the smallest

cardinal number m>¥, such that for any Cc X non-closed set, there exists C, cC such that
[C,]<m and [C,]\C = D.

Definition 9 [9]. A family N ={M, :ieS} of subsets of a topological space X is called a
network of space X if, for each neighbourhood U of a point X, there is ieS such that
xeM, cU.

The network weight is defined as the smallest cardinal of the form |N|, where is the N
network X . Network weight of X is denoted by nw(X):

nw(X)=min{|N|:N —network of X}

Definition 10 [1]. A pseudocharacter T, of a space X at a point X is defined as the smallest
cardinal of the form |U| , Where U is a family of open X sets such that U ={x}, this cardinal is
denoted as the supremum of all -cardinals w(x,X), where is denoted by
w(X)=sup{y (x,X):xe X}.

Note that y(x, X) < y(x, X) and w(X) < y(X) foreach T,-space X andany xe X .

Definition 11 [9]. The smallest cardinal number m =X, such that every closed subset of a
space X consisting only of isolated points has cardinality <m. It is called the extent of the X and
it is denoted by e(.X).

Definition 12 [4]. We say that the local density of a topological space X is z ata point x, if
7 is the smallest cardinal number such that x has a neighbourhood of density z X . The local
density at a point x is denoted by Id(x) . The local density of a topological space X is defined as
the supremum of all numbers Id(x) for x e X :1d(X) =sup{ld(x): x e X}

Theorem 3 [4]. For each topological space X , we have Id(X)<d(X).

Definition 13 [8]. The functional tightness t,(X) of a space X is the smallest infinite
cardinal number z such that every z -continuous real-valued function on X \ A continuous.

Definition 14 [6]. The weak tightness t.(X) of a space X is the smallest infinite cardinal
number z such that the following condition is satisfied: if a set 4 < X is not closed X then there
exist a point x e[A]\ A, aset Bc A and aset C e X such that xe[B], [B]<[C] and [C]<T.

Definition 15 [10]. A family » of nonempty open sets X is called a ~-base at a pointxe X ,
if for each of its neighbourhoods Ox there exist U € » such that U — Ox. At the same time,
my(x,X)=min{ly|:y —7-base X} is called z-character of X at the point x, and

7y (X) =sup{zy(x, X):x e X} is called x-character of the space X .
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Proposition 5 [9]. For any topological space, we have:
my (X, X) < 2 (X, X), 7y (X) < x(X)
Definition 16 [10]. Number of open sets of the X topological space:
o(X) = |r| :

If ¢ is a cardinal invariant, then the hereditary cardinal invariant h¢ generated by the
cardinal invariant ¢ is defined as follows: hg(X) =sup{p(Y):Y < X}.

Hereditary density space of X defined as follows:

hd(X) =sup{d(Y):Y < X}

Theorem 4 [9].Let X be a separable space. Then every uncountable cardinal is a caliber of
X.
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MAXSUSLIKKA EGA BO‘LGAN IKKINCHI TARTIBLI DIFFERENTSIAL
OPERATOR UCHUN SHTURM-LIUVILL MASALASINI MAXSUS
VARIATSION AYIRMALI SXEMALAR YORDAMIDA YECHISH

Hamroyev Y.Y.

Buxoro davlat texnika universiteti aniq fanlar kafedrasi dotsenti v.b.
Haydarov B.H

Buxoro davlat texnika universiteti aniq fanlar kafedrasi stajyor o ‘gituvchisi.

Annotatsiya: Ushbu maqgolada maxsuslikka ega bo ‘lgan Shutrm- Liuvill masalasi uchun aniq
variatsion —ayirmali sxema qurib , uning yagonaligi isbotlangan bu ayirmali sxemadan foydalanib,
istalgan aniqlikdagi “m” — rangli “qirgilgan” variatsion ayirmali sxema qurilib, uning xos sonlari
va ularga mos keluvchi xos vektorlar bo ‘yicha yaginlashish tezligi aniglangan. Maxsus tengmas
gadamli to ‘rni tanlash natijasida , qurilgan variatsion — ayirmali sxema uchun bo ‘laklab uzluksiz
funktsiyalar sinfida mumkbo ‘lgan eng yuqori aniqglikka erishilgan .
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