Journal of Physics: Conference
Series

PAPER « OPEN ACCESS You may also like

The kernel in fixed topological spaces " Between The S Topolocical Spaces and

Fuzzy Topological Spaces
Audia Sabri Abd Al Razzaq and Luay Abd

To cite this article: Raad Aziz Hussain Al-Abdulla 2021 J. Phys.: Conf. Ser. 1897 012042 Al Haine Al Swidi

- The theory of differentiation in linear

topological spaces
V | Averbukh and O G Smolyanov

View the article online for updates and enhancements. - THE MAIN ASPECTS IN THE
DEVELOPMENT OF SET-THEORETICAL
TOPOLOGY
P S Aleksandrov and Vitalii V Fedorchuk

c " ) ‘ DISCOVER

how sustainability

The 3 i, intersects with
Electrochemical |
Society

Advancing solid state &
electrochemical science & technology

This content was downloaded from IP address 18.191.102.112 on 04/05/2024 at 19:09


https://doi.org/10.1088/1742-6596/1897/1/012042
https://iopscience.iop.org/article/10.1088/1742-6596/1804/1/012125
https://iopscience.iop.org/article/10.1088/1742-6596/1804/1/012125
https://iopscience.iop.org/article/10.1088/1742-6596/1804/1/012125
https://iopscience.iop.org/article/10.1070/RM1967v022n06ABEH003761
https://iopscience.iop.org/article/10.1070/RM1967v022n06ABEH003761
https://iopscience.iop.org/article/10.1070/RM1978v033n03ABEH002464
https://iopscience.iop.org/article/10.1070/RM1978v033n03ABEH002464
https://iopscience.iop.org/article/10.1070/RM1978v033n03ABEH002464
https://pagead2.googlesyndication.com/pcs/click?xai=AKAOjstw37PpUis8ZX6L-WWmZHB0llQbKhL93zYNwzu9VICYXBHwS4rm-EMRGU6FGpUgCmmy_QLSHMo9BFgP6KiTWpPN7lnY5ZSznLl8O-BmDmu5_ve6nJstcUOn_Olzg0CdphEMt4MsdXqxNSUeSZDAMfoPiAfdeznOFTFkgbezwEjBK1cX85KBp_4TCyywQNSsaT6dDFEC5lDhDuuBXLGOgDtq62pJ2YnzzKl9OE7inA1BH4A7yVVp1pbGvhaCqgmS4UrBredtuZmDRbnWXPwiPlq9kfdznPietJyItL1kY8LnycibI76vpCH6_hUg88341Ysya7mxRCk83OP5eq3RWo4JPM1Fbw&sig=Cg0ArKJSzBASdtN9juhL&fbs_aeid=%5Bgw_fbsaeid%5D&adurl=https://iopscience.iop.org/partner/ecs%3Futm_source%3DIOP%26utm_medium%3Ddigital%26utm_campaign%3DIOP_tia%26utm_id%3DIOP%2BTIA

FISCAS 2021 IOP Publishing
Journal of Physics: Conference Series 1897(2021) 012042  doi:10.1088/1742-6596/1897/1/012042

The kernel in fixed topological spaces

Raad Aziz Hussain Al-Abdulla

University of Al-Qadisiyah, College of science , Department of Mathematics, Iraq

E-mail: raad.hussain@qu.edu.ig

Abstract: The goal of the article is to extend and study the proper fixed spaces.
The sets called D- ,and Kernel sets in this space have been studied and introduced .
In this paper we include theorems and examples related to these concepts in fixed
topological space. This research finds the characteristics and properties of such
notions. Also the relation between them are studied and investigated in fixed
topological spaces. Since the definition of the mathematics usual topology differs
from the definition of fixed topology, we have noticed that some of the concepts
that have been studied in both are different in terms of their verification in the
proofs and examples and evidence for that the of definitions D-sets, a, Ro, Do, D1—
spaces and the kernel set. Also we were obtained that the relationships between
these concepts are different from those in previous studies.
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1.Introduction:

There is a definition derived from the definition of usual topology called a supra topological and it
has been proposed by ( Mashhour et al. ,1983) [1] and it has also been studied in (Meera Devi et al. ,
2016) [2].The fixed topological spaces were introduced, and studied in (Raad Aziz Hussain Al-
Abdulla ,2019 ) [3] under the title (proper fixed spaces). (Davis ,1961) [4] had defined Ro- space as
if for every open set of G and for every x € G, therefore {x} S G and this definitions were studied in
(Bishwambhar Roy et al. ,2010) [5]. In addition, ( Munkres ,2000) [6] introduced the definition of the
term the neighborhood. Also in ( Kalaivani et al. ,2017) [7] ; ( Kalavathi etal., 2016) [8] ; (
Saravanakumar et al. , 2014) [9] & (Tanay Bakir et al. , 2014) [10] some topological propertied have
been observed. Moreover, in (Bishwambhar Roy et al. ,2010) applied the definition of the kernel set,
also this definition was studied in (Sindhu , 2019) [11] . The aim of writing this article is to explain
these concepts of D- and kernel set in the fixed topological spaces, studying their characteristics and
the relation through them. We used the(ft-s )symbol to denote the fixed topological spaces. Our study
deepens the new concept called fixed technology, which differs in nature from the usual topology, as

the two concepts are originally independent. In the second chapter of this work, we recalled the
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definition of the F-sets, and we discussed all the definitions, theorems and examples related to them
that had previously been discussed. As for the third chapter, we identified a new sets under the name
D-sets. Then a new spaces were defined using the D-sets under the name a, D,and D, spaces . For
fixed topological the relationships between these spaces are found and the possibility of equivalence
between them are discuses. In the fourth chapter, we studied a new sets under the name kernel sets and
we reached many important theories that belong to this sets related to fixed topological space, among
them the behavior of the kernel sets in the presence of space D, and also the existence of a sets of

intersections of all sets present in the fixed topological space.

Notation: We will use the(ft-s )symbol to denote the fixed topological spaces

2. On The F-open Sets:

In this chapter, we recalled the description of the F-open sets and its related theories and examples.

Definition 2.1 :[3] Suppose X is a non-empty set and Ft is a collection of sets on X fulfills the

following axioms :
(i) IfU, € Fforall a € Asuchthat Aisany arbitrary set, thus U{ U, :a@ EA}£X
(i) If U, € F forall a € Asuchthat A is any arbitrary set, then n{ U, : @ € A } #0.

Hence F is named fixed topology on X and (X, F) is named (ft-s). The members in F are said F - open
sets. The set B € X is said F - closed set incase X — B € F. It is clear that every F — (open and closed)

sets are proper subsets in X. The empty set and X are not F - open and not F — closed sets in X.

Example 2 .2 : [3] LetX = {m,n,r,s,w} and define F = {{m}, {m,n}, {m, n,s}}, thus F is a fixed

topological of X also the F - open sets are : {m}, {m,n}, {m,n,s}.

Definition 2.3 : [3] Let (X,F ) be (ft-s), Eis subset of X. A pointy € X is the limit point of E in
the case of : (UNE) —{y} # @ foreachU € F suchasy € U.

The set of every limit points of E is said derived set of E , we have represented as d(E).

Definition 2.4 : [3] Let (X,F)is (ft-s) , B € X. Then B U d(B) is called the closure of B. It was

denoted as B.

Example 2.5 : [3] Suppose X={1,2,3,.....})=Nand F = {{2,3,4, ....},{3,45, ...}, {456, ...}, ... }
Thus F is a fixed topological of X .If B < X ,then:
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B= {{1, .., m} if B finite and m = max {n:n € B}
X if B infinite

Theorem 2.6 :[3] If G and H are sets of a (ft-s) (X,F) while G is F-open set, thus G N H =
@ ifand only if G N H = 0.

Theorem 2.7 :[3] Assume (X, F) is (ft-s), A € X and a € X. Therefore a € Aifand only if AN U #
@ foreach U € F suchthata € U.

Theorem 2.8 :[3] Suppose (X,F) is (ft-s), B<S X. Thus B =X ifandonlyif BNH # @
foreach H € F.

Theorem 2.9 :[3] Let (X, F) be (ft-s), B < X. Therefore B < {x: {x} n B # @} and hence {x: {x} n

B#@}nB=B8.

Theorem 2.10 :[3] Assume (X, F)is (ft-s), B is F-open subset of X. Then {x: x}nB # @} = B.

Definition 2.11 : [3] Assume (X,F)isa (ft-s), C,D € X and x € C. Therefore :

(1) Cis said a neighborhood (nbd) set of x if there exists G an F-open setsuchasx € G < C and it
denoted as C € N(x).

(2) Cis said a neighborhood (nbd) set of D if there is G an F-open set suchas D € G < C and it
referredtoas C € N(D).

(3) Cissaid aneighborhood (nbd) set in X if there is G an F-open set such as G < C. The set of every
nbd sets in X is referred toas N(X),N(X) = {N(G):G € F}.

It is evident that in the case of G € F,thus G € N(X).

Example 2.12 : [3] Let X={m,n,r,s,w}and F = {{m,n,r}, {r, s}} are a fixed topological of X. Thus

N(X) = {{m,n,r},{m,n,r,s},{m,n,r,w}, {r,s}, {m,r, s}, {n, 1, s}, {r,s,w}, {m,1,s,w}, {n,r,s,w}, X}
3. On D-Sets:

In this chapter, we studied the definition of the D-set and the effect of this definition on spaces within

the fixed topological space in terms of the different results obtained
Definition 3.1 : A non empty subset B of a (ft-s) (X, F) is named D-set if there is

F - open sets W and H such as B = W — H. It is evident that if B is a D-set, then B # X.
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Example 3.2: Let X = {q,n,r,s,w}and F = {{q,n,7},{q,n,s},{q,r, s, w}} be a fixed topological
of X. The D-sets in X are : {r},{n}.{s}.{s,w} and {r,w}. It is obvious , not every D-set is F-open, and

not every F-open set is D-set.

As in Theorem (2.10) if A is F-open set in (ft-s ) (X, F), thus {x: {x} N A # @} = A. But if A is D-set,

then it is not necessary that {x: {x} N A # @} = A. This in the following case :

Example 3.3 : Let X={m,n,r} and F = { {m},{m,n}} be fixed topological of X. Thus A={n} is D-set
in X. Itclear {x: {x} n 4 # @} = {m,n}. Therefore {x: {x} N 4 = ¢} # A.

Theorem 3.4 : Let E be D-set in (ft-s) (X, F). Thus {x: (x} N E # @} n E = E.

Proof : Since E < E and from Theorem (2.9), E € {x: {x} N E # 0}, thusE € {x: (x} N E # @} n E.
Letx € E suchas E =V — H while V and H are F-open sets. Thenx e Horx e X —V.If x € H.

Since H N E = @, then by Theorem (2.6), HNE = @. Hence x ¢ E. Thus x & {x: {x} N E # @} n E.

If x € X — V. Suppose x € {x: {x} N E # @}. Thus {x} N E # @. Hence there is y € {x} N E. Thus

y € {x} and y € E. Therefore x € U,, for each U,, F-open set such as y € U,, which is a contradiction
since Vis F-openset,y € V (sincey € Eand E €V )andx € V. Thenx & {x: {x} N E # @}. Thus
x ¢ {x:{x}nE # @}n A Therefore {x: (x}nE =@} nE S E. Then{x: (x}nE #@}nE =E.

Theorem 3.5 : Suppose that A is D-set in (ft-s) (X, F). Therefore A = G n A for some G an F-open

set.

Proof : Suppose A = G — H where G andH are F-open sets. Since G N (X — H) € G and A € 4, then
A=GN (X —H) S GnA.Since Hn A = @, then by Theorem (2.6), HNA = @ and hence A € X —
H.ThereforeGNACSGN(X—H)=A.ThenA=GnA.

Example 3.6 : Suppose X = {a,b,c,d, e} and F = {{a, b, c}, {c, d}, {c}} are fixed topological of X.
Then {c} = X and there is F-open set {c} such that {c} = {c} n {c} but {c} is not D-set.

Example 3.7 : Let={a,b,c},F = {{b},{b,c}} be fixed topological of X. Suppose E = {b}. Thus
E® =X =@.Therefore EUE = {b}. Hence E U E © is F - open set while E is not D-set.

Example 3.8: LetX ={a,b,c,d,e}and F = {{a, b, c},{c, d}, {c}} be fixed topological of X.
Suppose A = {a, b}. Therefore A“ = {a, b, e} = {c,d}and AU A = {a, b, ¢, d}. Therefore A is D-

setand 4 U 4 © is not F-open set.
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Example 3.9: LetX ={a,b,c,d,e,f}and F = {{a,b,c},{a, b,d},{a, c,d, e}} be a fixed topological
of X. The D-sets are : {c}, {b}, {d}, {d,e} and {c,e}. Itis quick to show , {b} and {d} are D-sets but
{b} U {d} = {b, d} is not D-set. Also {d,e} and {c,e} are D-sets but {d, e} n {c, e} = {e} is not D-set.

Theorem 3.10 : Ina(ft-s) (X,F),AnB =@ ifandonlyif AnB = An B = ¢ for every D-sets A,B
in X.

Proof: Let Aand B be D-setsin XsuchasANB =@. ThenA=U—-RandB =V —Swhere U,R
,Vand Sare F-opensets. IfS—R=0,thus(S—R)NA=[S—(SNR)NA=0.IfS—R + 0,
then S — R and A are D-sets. Therefore by the hypothesis (S —R)NA=[S—(SNR)]NA=0.
Since ANR=0,thenAN(SNR)=9.SinceS=(S—(SNR)USNR), thenSNA=][(S-
SNR)UGNR]NA=[(S—ENR))NAJUISNRNA]=0UP=9.SinceV=BU
WnS),thenVnNA=[BuWVnSH]nNnA=[BuUV)NBUS)NA=[VNn(BUS)|NnA=
VnANBUS)=WVNANB)UWVNANS)=WVno)uV no) = 0.

Then by Theorem (2.6), V. n A = @ and hence B N A = @. By the same way we can prove AN B = @.

Conversely, it is clear.

Theorem 3.11 : Suppose (X, F)is (ft-s), B € X. If B < U for some F-open set U, thus the below

comments are identical :

1- BNnA° =@ foreach D-set A.
2- B=X.

Proof : (1) — (2) Suppose that B = X. Then by Theorem (2.18) there exist F-open set H such as H N
B = @. Since by Definition (2.1), HNU = @ andsinceB < U,BNH = @,thenA=U — H # Q.
Therefore A is D-set. Since B < U and B € H¢,then B € U — H = A. Hence B n A° = @ whichisa
contradiction with the hypothesis. Then B = X.

(2) - (1) Let B = X. Suppose B N A° = @ for some D-set A. Then B € A. Suppose A =U — G
for some F-open sets U and G . Then G N A = @. Therefore G N B = @ which is a contradiction with
Theorem (2.6).

Definition 3.12 : A (ft-s) (X, F) is called a-space if for every x, y € Xsuch that x # y there are F-
open set U and any non F-opensetBsuchasx € U,y e Borye U, x e BandU N B = Q.
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Example 3.13: Let X = {a,b,c,d,e} and F = {{a, b, c}, {c, d}} be fixed topological of X. It is
obvious a =+ b but there are no F-open set C and non F-open set Esuchasa € C,b € Eorb €

C,a€EandCnNnE =@.Hence, (X,F) is not a-space.

Example 3.14 : LetX ={1,2,34,...... }and F = {{2,3,4,...},{3,4,5,..},{456, ..}, ... .. } be fixed
topological of X. Suppose n,m € Xsuch m<n.Thenne€eA={nn+1,n+2,..},n+1landme
B = {m}.

It is obviose that A is F-open set, B non F-open set and A N B = @. Therefore ( X, F) is an a-space.

Example 3.15: LetX ={1,2,3,..} =N and F ={A S N:2 € 4,1 ¢ A} be fixed topological on X.
Let n,m € X such asn # m. Suppose n # 2. If m = 2, then A={m} is F-open set, B={n} non F-
open set, suchas A N B = @. If m # 2, then A={2,n} is F-open set, B={m} non F-open set, such as
AN B = @. And in case n=2, then A={n} is a F-open set and B={m} non F-open set, suchasAnN B =
@. Therefore ( X, F) is a-space.

Definition 3.16 : A (ft-s) ( X, F) is called D,-space if for every individual pair of points x,y in X there

is a D-set or F-open set A such as A includes x noty or it containsy not x.
It is obvious the space ( X, F) in Example (3.2) is a D,-space.

Example 3.17 : X = {a,b,c,d,e}and F = {{a, b, c},{c, d},{c}} be fixed topological of X. The D-
sets are: {a,b}, {d}. Then a # b but there exists no D-set or F-open set A include one of them but not

the other. Hence, (X, F) is not D,-space.
Theorem 3.18 : A (ft-s) (X, F) is D,-space if and only if it is a-space.

Proof : Let (X,p) be D, -space and x,y € X such as x # y. If there exist F-open A setsuchas x €
A,yg& A LetB=X—A.ThenB is not F-opensetsuchasy € B and AN B = @. If there is a D-set
Asuchasx € A,y & A, then A = U — V where U,V are F-open sets. Either y € I/, then x € A, A not
F-opensetandy € V, V F-opensetsuchas ANV =@.0Ory ¢ V. Thusy € (UU V)¢ =U°nVE- But
(U NV nU = @. Then by Definition (2.1), U° n V¢ isnot F-open setsuchasy € U nV¢and x €
U, U is F-open set. Therefore (X, p) is a-space.

Conversely , Suppose x,y € X such that x # y. Hence there are U as F - open set and B as non F-
opensetsuchasx e U,y e BandUNB =@. ThenU isF - opensetsuchasx € U,y ¢ U. Hence
(X,F) is D,-space.
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Theorem 3.19 : A (ft-s) (X, F) is a D,-space if and only if for each x,y € Xsuch that x #
y there is G an F - open set such as G include one of them not the other.

Proof : Let (X, F) be D, - space and x, y € Xsuch that x # y. Then there is A D-set or F-open set
that forms one of them not the other. If A is F-open set, so we have the result. If A is D-set
suchthatx € 4,y € A. Then A = G — K where G,K are F-open sets. If y € K, then K is F - open set
suchasy € K,x € K.Ify ¢ K, thus y € G€. Therefore, G is F-opensetsuchasx € Gandy & G. It

is easy to prove the converse part.

Theorem 3.20 : Suppose (X, F) is (ft-s). Therefore (X, F) is D,-space if and only if {x} # {y}
for each x,y € X such thatx # y.

Proof : Let (X,F) be D,-space and x,y € X such as x # y.Thus, there exist U € F suchas x €
U and y & U. Therefore U N {y} = @. Hence using Theorem (2.6), U n {y} = ®. Thusx € U € {y} .
Thus x ¢ {y}. Therefore {x} # {y}.

Conversely, let x,y € X such as x # y. Therefore {x} # {y}. Thus,thereis z € X suchas z €
{x} and z & {y}. Therefore by Theorem (2.7), U, N {x} # @ for each U, € F such that z €
U, and there exists U € F suchasz € Uand U n{y} = @. Then, y & UsuchthatU € F,z € U.
Hence thereis U € F suchas x € U and y ¢ U. Therefore by Theorem (3.19), (X, F) is D,-space.

Definition 3.21 : A (ft-s) is called D,-space if for every x,y € X such as x # y there are U D-set
and V non F-opensetsuchasx e U,y eVandUNV = Q.

It is obvious that the D;-space is Dy-space.

Example 3.22 : Let X = {a,b,c} , F = {{a},{a, b}} be a fixed topology on X. The only D-set in X is
{b}. Then (X, F) is Dy-space, but not D,-space, since # c , that is there does not exists D-set E and
non F-open set Fsuchasa € E,c € Forc € E,a € F and E n F = @. Therefore not every Dy-space

is D;-space.

Theorem 3.23 : A (ft-s) (X, F) is D;-space if and only if for each x,y € X such as x # y thereis A

D-set such as A include one of them not the other.

Proof : It is obvious that if (X, F) is D;-space, then for each x,y € X such as x # y thereis D-set

A such as A contain one of them not the other.
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Conversely, let x # y. Thus thereis D-set Asuchasx € A,y ¢ A. Let A = G — W where G and
W are F-open sets. Then y € W U G€. Since (W U G°) U G = X, then by Definition (2.1), W U G€ is
not F-open set. Therefore there is A D-setand W U G€ non F - open set such that x € A,y € W U G°
and (W U G¢) n A = @. Hence (X, p) is D;-space.

Remark 3.24 : If (X, F) is a (ft-s) such that for each x, y € X such that x # y there exists D-sets
UVsuchasx € U,y € Vand U NV = @, therefore (X, F) is D;-space.

In general, the opposite of Remark (3.24) is not the case as an example below :

Example 3.25 : Let X={1,2,3,..}=Nand F = {{n,n+ 1,n+2,..}n € N,n > 2}=
{{2,34,...},{3.4,5,...},{4,5,6,...}...} be a fixed topological on X.

The D-sets are : {2},{2,3},{2,3,4},..., {3}.{3,4},{3,4,5}, ..., {4},{4,5},{4,5,6}, ...
Then the D-sets are : {{n},{n,n+1},{n,n+1,n+2},... :n € N,n > 2}.

Itisclear (X,F) is D;-space. But for 1 # 2, thereisno D-setsU,Vsuchas1 e U,2€eVandUNV =
@.

4, On Kernel Sets:

In the fourth chapter, the definition of the kernel set has been included to obtain positive results, using

the definitions and concepts that were discussed in the previous chapters.

Definition 4.1 : Let (X, F) be (ft-s). x € X and A € X. Then we refer to the N {U: VU € nbd{x}}as
the kernel of x ( or simply ker {x}). Also we refer to the N {U: YU € nbd{A}} as the kernel of A (or
simply ker {A}).

Theorem 4.2 : Let (X,F) be (ft-s) and x,y € X. If y € ker{x}, thus x € {y}.

Proof : Let y € ker{x}. Then y € U, for each U, € nbd{x}. Therefore U, N {y} # @ for each U, €
F such that x € U,. Hence x € {y}.

Example 4.3 : Let X = {a,b,c,d, e} and F = {{a, b, c},{c,d},{c}} be fixed topological of X.
Therefore e € {a} = {a, b, e}, but a & ker{e} = {e, c}.

Theorem 4.4 : Suppose (X, F) is a (ft-s), A € X. Thus ker(4) =AU B where B =n{U:VU € F}.
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Proof : Let W = {W,: <€A} be the collection of all nbds of A and B =n {Uy: VU, € F} where F =
{Us: x€A}. Let for each €A , the collection {W,;:i € I} such as W = Wy; N Wy ; N ... VXEA.
Then Wy =AU Uy , Wy; = (AU U )UP; , Woe =(AUU) U Py , ... Where P;,P; ,Py,... EP
(X — (AU U,)). Also Wg; = AU Ug ,Wp; = (AU Ug)Uq; , Wg=(AUUp)UQqy ,.. where
9i,9j 9k, EPX —(AUUp)) ...

Then We NWp N o= W N Wej N )N (W NWgN )N = (AU U)N(AUULUP)N
(AuU,uPIN.0(AVUg)N(AUVURUG)N(AUURUGE) N ..o = (AUTU N
(AulUg)n.. = Au(UynUgnUsn..) =AUB whereB =N {U,:VU, Ep}.

Corollary 4.5 : Suppose (X, F) isa (ft-s) and € < X. Thus ker(C) = C ifand only if D € C where
D=n{U,:VU,Ep}.

Proof :The proof is by Theorem (4.4) .
Theorem 4.6 : Let (X,F) be (ft-s), A€ X and B =n{U,:VU, € p }. Then

1- Anker(A)=AUB if AnU, # @ foreach U, € F.
2- Anker(A)=A ifAnU, =@ forsomeU, € F.

Proof :

1- IfAnU, # @ foreach U, € F, then by Theorem (2.8), A = X. Therefore A nker(4) =
ANn(AuB)=Xn(AUB) =AUB.

2- LetAnU, =@ forsome U, € F and suppose x & A suchas x € ker(A) = AU B.Thenx €
B and hence € U, foreach U, € F.Hence x € Uand (AN U) — {x} = @. Thus x ¢ d(4).
Then x ¢ A. Therefore x ¢ A Nnker(A). Then A nker(A4) € A. Since A € A and A € ker(4),
then A € A n ker(A). Therefore A N ker(4) = A.

Theorem 4.7 : Suppose (X, F) is (ft-s), A € X. Thus ker(4) S {x:{x} n A # @}.

Proof : By Theorem (2.9), A€ {x:{x} N A+ @.Lety € B =n{U,:V U, € F}.Theny €

U, for each U, € F. Therefore {y} = X. Hence {y} N A # @. Thus B € {x: {x} N A # @}. Therefore
ker(4) S{x:{x}n A # ¢}.

Example 4.8 : Let X = {a,b,c,d,e}and F = {{a}, {a,b},{a,c},{a,d},{a,b,c} {a,b,d},{a,c, d}} be
fixed topological on X. Let A = {b, ¢, e}. Hence {x: {x} N A # @} = X and ker(4) = {a, b, c, e}.
Therefore ker(A) € {x: {x} N A # @}, but ker(4) # {x: {x} N A # @}.
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Corollary 4.9 : If Ais D-set in (ft-s) (X, F), then {x: {x}n 4 # @} n A = ker(4) N A.

Proof : If A'is D-set, then A N U = @ for some U € F. Therefore the proof follows from Theorems
(3.4) and (3.6)(2).

Theorem 4.10 : If Ais D-set in (ft-s) (X, F), then ker(4) # X.

Proof : Let A be D-set. Then A = U — V where U and V are F-open sets. Therefore A =U -V <
U # X. Since ker(A) € U, then ker(4) # X.

Theorem 4.11 : Let (X, F) be a (ft-s) and x, y € X such as x # y. If ker{x} = ker{y}, hence {x} =
1.

Proof : Let ker{x} = ker{y}. Then {x} U B = {y} U B such that B =n {U,:V U, € F}. Therefore x €
Bandy € B. Hence {x} = {y} = X.

Example 4.12 : Let X = {a, b,c,d,e} and F = {{a, b, c}, {c, d},{c}} be fixed topological on X. Thus
{a} = {b} = {a, b, e} but ker{a} # ker{b}.

Theorem 4.13 : Suppose (X, F) is (ft-s), E,G € X and B =n {U,:V U, € F}. Thus:

1- ker(E) Uker(G) = ker(E U G)
2- ker(E) nker(G) = ker(E N G)

Proof :

1- ker(EUG)=(EUG)UB = (EUB)U (G UB) = ker(E) Uker(G)
2- ker(ENG)=(ENG)UB = (EUB)N(GUB) =Kker(E) nker(G).

Theorem 4.14 : Let (X, F) be a (ft-s). If (X, F) is Dy-space, then ker{x} # ker{y} for each x,y €
X such thatx # y.

Proof : Let (X,F) be D, -space and x,y € X such as x # y. Suppose ker{x} = ker{y}. Thus {x} U
B ={y}uBwhere B=n{U,:VU, € F}.Thusx € Bandy € B. Thenthereisno U € F such as x €
UAyé@Uory€eUAx¢&U. Thatis a contradiction with Theorem (3.19). Therefore ker{x} #

ker{y}.

Example 4.15 : LetX = {a,b,c,d, e} and F = {{a, b, c},{c, d},{c}} be a fixed topological on X.
Hence ker{x} # ker{y} Vx,y € X 3 x # y, but (X, F) is not D,y-space.
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The following example show that ker{x} = ker{y} for some x,y € X such that x # y since the space

is not D,-space.

Example 4.16 : Let X = {a,b,c,d,e} and F = {{a, b, c},{a, b, d}} be fixed topological on X. Then
(X, F) is not Dy-space, but ker{a} = ker{b} = {a, b}.

5.Results:

The most important results that were reached through this research are: The kernel of any set in the
space is equal to the union of the set with the set of all intersection of open sets in the fixed topological
space sets. If the kernel of two different points are equal, then the closure of the two points are equal
too. In the D,-space, the kernel of any two different points are not equal. Finally the kernel is

distributed over the intersection and the union.
6.Conclusion:

In this research, we study the definition of (ft-s). This study introduced, examines and studied the D-
set in (ft-s). To achieve the aim of the study , some properties and characterizations of these concepts
are investigated. The kernel sets, that related to F-open sets are introduced and studied. We also
obtained the fact that the relationships between these concepts are different from those in previous
studies, and especially with our main concept, which is kernel set. This work will open a method for

other researchers to study the applications of kernel sets.
7. References:

[1] Mashhour A. S., Allam A. A., Mahamoud F. S. & Khedr F. H. (1983). On supra topological
spaces. Indian journal of pure and applied mathematics,14(4),502-510.

[2] Meera Devi B. , Vijayalakshmi R . (2016). New type of closed sets in supra topological spaces.
Imperial journal of interdisciplinary research,2(9).

[3] Raad Aziz Hussain Al-Abdulla .(2019). On proper fixed spaces. Journal of southwest jiaotong
university, 54(4).

[4] Davis A. S. (1961). Indexed system of neighborhoods for general topological spaces. American
Mathematical Monthly , 9(68), 886-893.

11



FISCAS 2021 IOP Publishing
Journal of Physics: Conference Series 1897(2021) 012042  doi:10.1088/1742-6596/1897/1/012042

[5] Bishwambhar Roy & Mukherjee M. N. (2010). A unified theory for RO, R1 and certain other
separation properties and their variant forms. Boletin da sociedade paranaense de matematica,(3s)
28.2, 15-24.

[6] Munkres J. R . (2000). Topology, Prentice Hall, Upper Saddle Rever. supra topological spaces.
Asian journal of current engineering and maths,1(1), 1-4.

[7] Kalaivani N., El-Maghrabi A. I., Saravanakumar D. , Krishnan G. & Sai Sundara. (2017).
operation-compact spaces. regular spaces and normal spaces with a-y-open sets in topological spaces.
Journal of interdisciplinary mathematics, 20( 2), 427-441.

[8] Kalavathi A. & Sai Sundara Krishnan G. (2016). Soft g* closed and soft g*open sets in soft

topological spaces. Journal of interdisciplinary mathematics,19( 1 ), 65-82.

[9] Saravanakumar D. , Kalaivani N., Krishnan G. & Sai Sundara . (2014). On y*-Pre-regular-
T Spaces Associated with Operations Separation Axioms. Journal of interdisciplinary
mathematics,17( 5-6), 485-498.

[10] Tanay Bakir & Cakmak Nazan .(2014). Soft Semi-Topological Groups. Journal of
interdisciplinary mathematics,17( 4), 355-363.

[11] Sindhu G. (2019). Characterization of a New Form of Kernel Set in Topological Spaces.

International Journal of Scientific Research and Review, 8( 6).

12


https://www.tandfonline.com/author/Kalavathi%2C+A
https://www.tandfonline.com/author/Saravanakumar%2C+D
https://www.tandfonline.com/author/Kalaivani%2C+N

