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1l.Introduction

Anideall [10]Jonaspace(X, t)isanon-emptycollectionofsubsetsof X whichsatisfiesthefollowingconditions.
(L)AdandBAiIimplyBéand
(2)AdandB&implyAuBs.

Givenaspace(X, t)withanideall
onX ifgo (X)isthesetofall subsetsof X ,asetoperator(.)*:go(x)—»ga(X),calIedalocalfunctionowaith re
specttotandl isdefinedasfollows:forAcxX ,A*(I , T)={xX:UnAkforeveryUe& (x)}wheret (X)={U&:
X&) }[2].TheclosureoperatordefinedbycI*(A)= ALA*(I , T)[11]isaKuratowskiclosureoperatorwhichg
eneratesatopologyr*(l , T)calledthe*-

topologywhichisfinerthent .\Wewil IsimplywriteA*forA*(I , T)andt *fOI"C*(l , T).IflisanidealonX ,t
hen(X, t, I)iscalledanidealtopologicalspaceoranidealspace.

Inthispaper,weintroducenano idealM-closedsetsandtheconceptsofnano idealM-open  setsinnano
idealtopologicalspacesisintroduceandstudy. Therelationshipsofnano idealM-
closedsetswithvariousothersetsareinvestigatedandfurtherinthispaper,therelationships ofnano idealW-
g-closedsetswithvariousothersetsarediscussed.

2.Preliminaries

Definition2.1.[8]LetUbeanon-emptyfinitesetofobjectscal ledtheuniverseandRbean
equivalencerelationonUnamedasthein discernibilityrelation.Elementsbelongingtothesame
equivalenceclassaresaidtobeindiscerniblewithoneanother. Thepair(U,R)issaidtobethe
approximationspace.LetX dJ.

(1) Thelowerapproximationof XwithrespecttoRisthesetofal lobjects,whichcanbefor

certainclassifiedasXwithrespecttoRanditisdenotedbyL g (X). Thatis,Lg (X)= xey {R(X):R(X)E
X}, whereR(x)denotestheequivalenceclassdeterminedbyx.
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(2) TheupperapproximationofXwithrespecttoRisthesetofal lobjects,whichcanbe
possiblyclassifiedasXwithrespecttoRanditisdenotedbyUg (X). Thatis,Ug (X)= xeu {R(X):R(X)

N X=¢}.

(3) TheboundaryregionofXwithrespecttoRisthesetofal lobjects,whichcanbeclassified
neitherasXnorasnot-
XwithrespecttoRanditisdenotedbyB (X). Thatis,B (X)=Ux (X)— Lg (X).

Definition2.2.[3]LetUbetheuniverse, RbeanequivalencerelationonUandt (X)={U, ¢, Lg (X), Ux(
X), Bg (X)}whereX &J . ThenR(X)satisfiesthefol lowingaxioms:

(H)Vandoer (X),
(2) Theunionoftheelementsofanysubcol lectionoftg (X)isintg (X)),

(3) Theintersectionoftheelementsofanyfinitesubcol lectionoft (X)isintg (X).

Thustg (X)isatopologyonUcal ledthenanotopologywithrespecttoXand(U, T (X))iscal ledthenanotop
ologicalspace. Theelementsoft (X)arecal lednano-opensets(brieflyn-
opensets). Thecomplementofananoopensetiscal lednanoclosed.

Throughoutpaper,wedenoteananotopologicalspacebyNTS. Thenano-interiorandnano-
closureofasubsetCofUaredenotedbyN int(C)andN cl(C),respectively.

AnanotopologicalspaceN TSwithanideall onUiscalled[6]nano idealtopologicalspace
andisdenotedbyNITS.H, (x)={H ,|[x&dn, H,& (X)},denotes[6]thefamilyofnanoopensetscontaining
X.

Definition2.3.[6]LetNIT Sheaspacewithanideall onU .Let(.)*beasetoperatorfromgo(U Ytogo (U)(so(U

)isthesetofal IsubsetsofU ). ForasubsetCdJ ,A*N (I, g (X))={x&:H ,NCE, foreveryG &, (x) }iscall
edthenanolocalfunction(briefly,nanolocalfunction)ofCwithrespecttol andtR (X).Wewil Isimplywrite

c*Norc™N (1, 15 (X)).
Theorem2.4.[6]LetNIT Sheaspaceand AandBhbesubsetsofU . Then

(cB=c " NB™N|
(2)C*N: Ncl (C*N YN cI(C)(C*N isananoclosedsubsetofNcl(C),

@€ NY*Ne™N,|
@)(cuBYN=c*Nyp™N,

Ve (X)=vn c"N=vn (vn c)"Ngvn c)*N,
(6)I¢=>(Cu)N=c*N=(c-3)*N,

Theorem?2.5.[6]LetNITSheaspacewithanideall andcc™N thenc *N=N cI(C*N )= Ncl(C).

Definition2.6.[6]LetNITS. ThesetoperatorN ¢l cal ledanano*-
closureisdefinedbyN cl*(C): cucNforcex.
| tcanbeeasilyobservedthatN cl*(C)g\I cl(C).

Theorem?2.7.[7]InaspaceNITS,
ifCandBaresubsetsofU ,thenthefol lowingresultsaretrueforthesetoperatorN ol
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()CNcl™(C),
(2Ncl™ (¢)=pandNcl*(U)=U,
(3)I f C B, thenNcl " (C)aN ¢l (B),
(4)Ncl™ (C)u Nel™(B)=Ncl™ (CuB).
(5)Ncl™(Ncl™(C))=Ncl ™ (C).
Definition2.8.AsubsetCofaspaceNTSandNITS,iscal leda
(1)nanonowheredense[4]ifNint(Ncl(C))=¢

(2)nanog-closed[1]ifN cl(C) <5, wheneverCdGandGisnanoopen.
(3)nano idealpre*—closed[9]ifN cl*(N int(C)<.
(4)nano idealL-1-closedset[9]ifC=N cl*(N int(C)).

(5)nano*—c|osed[6]ifC*Ng‘.,.
(6)nano idealg—closed[S]ifC*NQGwheneverCQGandGisnanoopen.

Theorem?2.9.[5]Inaspace(U, N, I),eachnano *-closedsetis nano ideal g-closed.

3.Somenewtypesofgeneralizedclosedsetsin nano idealspaces

Definition3.1.AsubsetCofaspaceNITS,iscalled

1) nano idealW-g-closedif(N int(C))*NgGwheneverCQGandGisnanoopen.

2) nano idealM-g-closedif(N int(C))*Ng;wheneverC@andGisnanog—
open. Thecomplementofanano idealM-g-opensetiscal lednano idealM-g-closed.

3) nano idealR-g-closedifC *N aswheneverCasandGisnano-open.

Example3.2.LetU={1, 2, 3, 4}withU/R={{1}, {4}, {2, 3}}andX = {1, 3}. Thentz (X)={o, {1
}.{2,3},{1,2,3},U}tandl = {9, {3}}.

Hencetheset{ 4 } isnano idealW-g-closed,nano idealM-g-closedandnano ideal R-g-closed.

Theorem3.3.1naspaceNITS,asubsetCisnano idealM-g-closediff(N int(C))*NQC.

Proof.1f(Nint(C)) "N C thereexistsl&suchthat1€Nint(C))"N-C.Then1¢Nint(C))"N-ca
— CandsoC4aJ— {1} whereU— {1 }isnanog-openbeingnanoopen. ThusCdJ — {1} where

U —{1}isnanog-open.But(N int(C))*N<Z U —{1}sincel¢N int(C))*N .ThisimpliesthatCisnotnano
idealM-g-closedwhichprovesthenecessarypart.

Conversely,Let(N int(C))*NQCandGbeanynanog-

opensubsetsuchthatCa5. Then(N int(C))*g:@.ThisimpliesthatCisnano idealM-g-
closedwhichprovesthesuficiencypart.

Theorem3.4.1naspaceNITS,asubsetCisnano idealW -g-closediff(N int(C))*NQ.

Proof.I1f(N int(C))*N‘Z C thereexistsl&Jsuchthat1€N int(C))*N— C.Thenl€N int(C))*N— ca
— CandsoC4dJ— {1 }whereU—{1}isnanoopen. ThusCdJ— {1} whereU— {1} isnanoopen.But(Nint(C)

)*N¢ U—{1} sinceléN int(C))*N . Thisimpliesthat Cisnotnano idealW-g-closed.
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Conversely,Let(N int(C))*NQCandG beanynanoopensetsuchthatCas. Then(N int(C))*NigG.T
hisimpliesthatCisnano ideal\W-g-closed.

Theorem3.5.1naspaceNITS,asubsetCisnano idealM-g-closediffCisnano ideal W-g-closed.

Proof.Prooffollowsby Theorem3.3and Theorem3.4.
Theorem3.6.InaspaceNITS,asubsetCisnano idealR-g-cIosediffC*NQ.

Proof.1fC "N C thereexistsldsuchthatae c*N-c.Thent€ "N- caJ- Candso
CaJ—-{1}whereU-{1}isnanog-openbeingnanoopen. ThusCdJ— {1} whereU— { 1} isnanog-

open.ButC*NCZ U-{ 1}since1€*N . ThisimpliesthatCisnotnano ideal R-g-closed.
Conversely,LetC*N CandGbeanynanog-
opensetsuchthatCQ.ThenC*NQQG.ThisimpliesthatCisnano idealR-g-closed.

Theorem3.7.InaspaceNITS,asubsetCisnano idealg—closediffC*Ni.

Proof.1fC "Ng C,thereexistsl@suchthatl@*N— C.Thenle c*N- caJ- candso
CdJ—{1}whereU— {1}isnanoopen. ThusCaJ— {1} whereU— {1} isnanoopen.ButC N y- {1}sincele
c*N . ThisimpliesthatCisnotnano idealg-closed.

Conversely,LetC *N CandGbeanynanoopensetsuch
thatC@.ThenC*NQCQG.ThisimpIiesthatCisnano idealg-closed.

Theorem3.8.InaspaceNITS,asubsetCisnano ideal R-g-closediffCisnano idealg-closed.
Proof.ProoffollowsfromTheorem3.6and Theorem3.7.

Proposition3.9.InaspaceNITS,
(1D)eachnano idealg-closedsetisnano idealW -g-closed.

(2)eachnano ideal R-g-closedsetisnano idealM-g-closed.
Proof.Obvious.

Remark3.10.TheconversesofProposition3.9arenottrueasshowninthefol lowingExample.

Example3.11.InExample3.2,then{ 2} isnano idealW-g-closedsetandnano idealM-g-closedsetbutnotnano
idealg-closedandnano idealR-g-closed.

Theorem3.13.1naspaceNI TS, forasubsetCofU,thefol lowingpropertiesareequivalent.

(1)Cisnano idealM-g-closed,
@(Nint(C))N-c=,
B)Ncl™(Nint(C))- C=o,
(4Nl (Nint(C));
(5)Cisnano idealpre*—closed.

Proof.(1)<= (2):Cisnano idealM-g-
closede= (N int(C))*'\I ChyTheorem3.3<= (N int(C))*N— C=yq.
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()= (3):(Nint(C)) *N-Cc=ge= Nel ™ (Nint(C)) - = (Nint(C)) "Nu Nint(C)) - C= ((
Nint(C))"N- c)u (Nint(C)- C)=Nint(C)- C=y.
(3)== (4):Ncl™(Nint(C))- C=pe= Nl ™ (Nint(C)) <.

()<= (5):N cl*(N int(C)) <= Cisnano idealpre*-closed.

Theorem3.14.InaspaceNITS,ifCisnano ideaIM—g—cIosed,thenCU(U—(Nint(C))*N) isnano idealM-
g-closed.

Proof.SinceCisnano idealM-g-closed, (N int(C))*NngyTheoremS.S.
ThenU- caJ— (Nint(C)) “Nandcyu- c)ccyu- (Nint(C)) ™N).
ThusUC@U- (Nint(C)) N)andsoCcu U- (Nint(c))*N)=u.
HenceCu (U- (N int(C))*N )isnano idealM-g-closed.

Theorem3.15.1naspaceNITS,thefol lowingpropertiesareequivalent:
(1)Cisnano*-closedandnanoopenset,
(2)Cis nano idealL-closedandnanoopenset,
(3)Cis nano idealM-g-closedandnanoopenset.

Proof.(1)=(2):SinceCisnano*-

closedandnanoopen,C=N cl*(C)andC: Nint(C).ThusC=N cl*(N int(C))andC= Nint(C).HenceCis
nano idealL-closedandnanoopen.
(2)=(3):SinceCis an ideal nanoL-

closed and nano open,C=N cl*(N int(C))=(N int(C))*N UNint(C)=(N int(C))*NLG:.Thus(N int

(C))*Ng:.ByTheorem3.3,Cisnano idealM-g-closedandnanoopen.
(3)=(1):SinceCisnano idealM-g-

closed,(N int(C))*Ng:byTheoremS.S.AgainCisnanoopenimpIiesC*Nz (N int(C))*NQ.ThusCisn
ano*-closedandnanoopen.

Theorem3.16.1naspaceNITS,ifCisnano idealM-g-
closedandGissubsetsuchthatCas aN cl*(N int(C)),thenGisnano idealM-g-closed.

Proof.SinceCisnano idealM-g-

closed,N cl*(N int(C))Cby(4)of Theoremd.1. Thusbyassumption,CasaN cl*(N int(C))aC.ThenC=
GandsoGisnano idealM-g-closed.

Corollary3.17.LetNITSheaspace.I fCisanano idealM-g-
closedsetandnanoopenset,thenN cl*(C)isnano idealM-g-closed.

Proof.SinceCisnanoopeninU,CaN cl*(C): N cl*(N int(C)).Cisnano idealM-g-
closedimpliesN cl*(C)isnano idealM-g-closedby Theorem4.15.

Theorem3.18.I1naspaceNITS,nanonowheredensesubsetisnano idealM-g-closed.

Proof.lfCisnanonowheredensesubsetinUthenN int(N ¢l (C))= ¢.SinceN int(C)aN int(N ¢l(C)),Nint
(C)=¢.Hence(N int(C))*N= (p*N= ¢<C. Thus,Cisnano ideal M-g-closedby Theorem3.3.

Remark3.19.Theconverseof Theorem4.17isnottrueasshowninthefol lowingExample.
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Example3.20.InExample3.2,
Thentheset{1, 3, 4}isnano idealM-g-closedsethutnotnanonowheredense.
Remark3.21.InaspaceNITS,theintersectionoftwonano idealM-g-closedsubsetsisnano idealM-g-closed.

Proof.LetCandG be an ideal nanoM-g-
closed subsets. Then (Nint(C)) "Necand (N int(G)) "Nasby Theorem3.3. Also(N int(CNG)) “NgNi
nt(C))*Nﬂ(N int(G))*NgCﬂG.ThisimpIiesthat CN Gisnano idealM-g-closedby Theorem3.3.

Example3.22.InExample3.2,

ThenthesetsP= {1, 4}andQ={2, 4}isnano idealM-g-closedsets.ButPNQ={4}is nano idealM-g-
closed.

Remark3.23.InaspaceNI TS, theunionoftwonano idealM-g-closedsubsetshutnotnano idealM-g-closed.

Example3.24.InExample3.2,

ThenthesetsP={2}andQ={3}isnano idealM-g-closedsets.ButPuQ={2, 3}isnot nano idealM-g-
closed.

Theorem3.25.1naspaceNITS,asubsetCisnano idealM-g-openifandonlyifCaN int*(N cl(C)).

Proof.Cisnano  idealM-g-open<=U- Cisnano idealM-g-closed<= U- Cisnano ideal pre*—
closedby(5)of Theorem4.1<= Cisnano idealpre*—open<==> GN int*(N cl(C)).

Theorem3.26.1naspaceNITS,ifthesubsetCisnano ideaIM-g-cIosed,thenNcl*(Nint(C)) — Cisnano
idealM-g-open.

Proof.SinceCisnano idealM-g-
closed,N cl*(N int(C))— C=¢by(3)of Theoremd4.1. ThusN cl*(N int(C))— Cisnano idealM-g-open.

Theorem3.27.1naspaceNITS,ifCisnano ideal M-g-open,thenN int*(N cl(C)uU-C)= U.

Proof.SinceCisnano ideal M-g-
open,CaNint”™ (N ¢l(C))byTheoremd4.24.50(U —C)uCgU- C)u Nint™ (Ncl(C))whichimpliesU= (
U- C)u Nint"(Ncl(C)).

Theorem3.28.1naspaceNITS,ifCisnano idealM-g-
openandGisasubsetsuchthatN int*(N cl(C))a5aC thenGisnano idealM-g-open.

Proof.SinceCisnano idealM-g-
open,CaN int*(N cl(C))byTheorem4.24.ByassumptionN int*(N cl(C))GC. ThisimpliesCAN int
*(N cl(C))5C. ThusC= GandsoGishano idealM-g-open.

Corollary3.29.InaspaceNITS,ifCisnano idealM-g-opensetandnanoclosedset,thenN int”™ (C)isnano
idealM-g-open.

Proof.LetCbe an ideal nanoM-g-
open set and nano closed set. ThenN int*(N cl(C))=N int*(C)g\I int*(C)gJ.Thus,byTheorem4.27,N int
*(C)isnano idealM-g-open.
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4.Propertiesofgeneralizedclosedsetsinidealspaces
Theorem4.1.InaspaceNITS,forasubsetCofU,thefol lowingpropertiesareequivalent.

(1)Cisnano idealW-g-closed;
@(Nint(C))"N-c=¢;
(B)Ncl*(Nint(C))- C=¢;
(@Ncl™ (Nint(C)<;
(5)Cisnano idealpre*-closed.

Proof.(1)&= (2):Cisnano idealW-g-
closede= (N int(C))*NngyTheoremS.4<:=> (N int(C))*N— C=o.

(2)== (3):(Nint(C)) *N- c=ge= Nel ™ (Nint(C)) - = (Nint(C)) "Nu Nint(C)) - c=[(
Nint(C))*N-C]u [Nint(C)- C]=Nint(C)- C=¢.

(3)== (4):Ncl™ (Nint(C))~ C=pe= Nl ™ (Nint(C)) <.

(4)<==(5):N cl*(N int(C)) &= Cisnano idealpre*—closed.

Theorem4.2.InaspaceNITS,ifCisnano idealW-g—cIosed,thenCu(LF(Nint(C))*N)isnano idealW-g-
closed.

Proof.SinceCisnano idealW-g-
closed,(N int(C)) “N by Theorem3.4. ThenU- CaU— (N int(C)) “NandcyuU- C)cyU- (Niint(C)

y*NY. Thusucgu- (Niint(C)) "N )andsocu U- (Nint(C)) "N )= U.HenceCu U- (N int(C))™N
)isnano idealW-g-closed.

Theorem4.3.InaspaceNITS,thefol lowingpropertiesareequivalent:
(1)Cisnano*-closedandnanoopenset,
(2)Cisnano idealL-closedandnanoopenset,
(3)Cisnano idealW-g-closedandnanoopenset.

Proof.(1)== (2):SinceCisnano*-
closedandnanoopen,C= N cl*(C)andG: Nint(C).ThusC=N cl*(N int(C))andC= N int(C).HenceCi
snano idealL-closedandnanoopen.

(2)== (3):SinceCisnano ideall-
closedandnanoopen,C=N cl*(N int(C))=(N int(C))*UN int(C)=(N int(C))*Nlﬂ:.Thus(N int(C)
)*Q.ByTheoremSA,Cisnano idealW-g-closedandnanoopen.

(3)==(1):SinceCisnano idealW-g-
closed,(N int(C))*NQbeTheorem3.4.AgainCisnanoopenimpIiesC*N: (N int(C))*Ng:.ThusCisn
ano*-closedandnanoopen.

Theorem4.4.1naspaceNITS,asubsetCisnano*-closed<= nano idealg-closed.

Proof.LetCbeanano*-closedsubsetof NITS.IfGisanynanoopensetsuchthat Cd5andCisnano™*-
closed,thenC *NaC aGandhenceCisnano idealg-closed.
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Conversely,ifCisnotnano*-

closed,let1€ “N- ¢ Then1€ *N- ca- CandCaU- {1} whereU— {1} isnanoopen.ButC “N* U- {
1}whichmeansthatCisnotnano idealg-closed. ThisprovesthatCisnano idealg-closed== Cisnano*-closed.

Theorem4.5.1naspaceNITS,Cisnanoclosed== Cisnano idealW-g-closed.

Proof.IfCisnanoclosed,thenCisnano*-closedandnano idealg-closedby Theorem4.4.ByProposition3.9,Cisnano
idealW-g-closed.

Remark4.7.Theconverseof Theorem4.5isnottruefol lowsfromthefol lowingExample.

Example4.8.LetU={1, 2, 3}withU/R={{1}, {2, 3} }andX ={1, 3}.Thentr (X)={o, {2,3},U
}andideall ={o, {2}}. Thentheset{1, 2}isnano idealW -g-closedbutnotnanoclosed.

Remark4.9.ThefollowingExampleshowsthattheconceptsofnano idealg-closednessand nano idealW-g-
closednessareindependentofeachother.

Example4.10.InExample4.8.
Thentheset{ 2 }isnano idealg-closedsetbutnotnano ideal\W -g-closed.

Exampled.11.LetU={1,2, 3, 4}withU/R={{2}, {4}, {1, 3}}
andX = {3, 4}. Thentx (X)= {0, {4}, {1, 3}, {1, 3, 4}, U }.Idealbel = {o, {3}}.

Thentheset{ 1} isnano idealW-g-closedbutnotnano idealg-closed.

Definition4.12.AsubsetCofaspaceNIT Siscal ledanano I -B-setifC= HU
K whereHisnanoclosedandK isnano idealpre*-open.

Example4.13.InExample4.8.
Thentheset{2, 3}isnanol * B-set.

Theorem4.14.1naspaceN ITS,C*N isalwaysnano ideal\W -g-closedforeachsubsetCofU.

Proof.Since(C *N )*'\I <*N by Theorem4.80f(3),C *Nisnano*-closed.HenceC *Nisanideal nanog-
closedby Theorem4.4andnano ideal W-g-closedbyProposition3.9.

Theorem4.15.1naspaceNITS,ifCisnano idealW-g-
closedandGisasubsetsuchthatCas aN cl*(N int(C)),thenGisnano idealW-g-closed.

Proof.SinceCisnano idealW-g-

closed,N cl*(N int(C))<by(4)of Theoremd.1. Thushyassumption,Cas AN cl*(N int(C))C.ThenC=
GandsoGisnano idealW-g-closed.

Corollary4.16.LetNITSheaspace.1fCisnano ideal W -g-closedsetandnanoopenset,thenN cl*(C)isnano
idealW-g-closed.

Proof.SinceCisnanoopeninU,CdN cl*(C): N cl*(N int(C)).Cisnano idealW-g-
closedimpliesN cl*(C)isnano idealW-g-closedby Theorem4.15.
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Theorem4.17.1naspaceNITS,ananonowheredensesubsetisnano ideal W -g-closed.

Proof.IfCisnanonowheredensesubsetinUthenN int(N ¢l (C))= ¢.SinceN int(C)aN int(N cl(C)),Nint
(C)=o.Hence(N int(C))*N: (p*N: o< . Thus,Cisnano ideal W-g-closedby Theorem3.4.

Remark4.18.Theconverseof Theorem4.17isnottrueasshowninthefol lowingexample.
Example4.19.InExample4.8.
Thentheset{1, 2}isnano ideal W -g-closedbutnotnanonowheredense.

Remark4.20.InaspaceNI TS, theintersectionoftwo nano idealW-g-closedsubsetsis nano idealW-g-closed.

Proof.LetCandGbenano idealW-g-
closedsubsetsinNI1TS. Then(N int(C)) “NeCand(N int(B)) *NaGby Theorem3.4. Also[N int(CNG)]
*NgNint(c)1"Nn[Nint(G)]"NecnG. ThisimpliesthatCn Gisnano idealW-g-
closedby Theorem3.4.

Example4.21.InExample4.8.

ThenthesetH= {1}andK = {1, 3}arenano ideal W -g-closedsets.
ButC=HN K={1} isnano idealW-g-closedset.

Remark4.22.InaspaceNI TS, theunionoftwonano ideal W -g-closedsubsetsbutnotnano idealW-g-closed.

Example4.23.InExample4.11.

ThenH={1}andK ={3%}arenano idealW-g-closedsets.ButC=HUK ={1, 3}isnot nano idealW-g-
closedset.

Theorem4.24.InaspaceNITS,asubsetCisnano ideal\W-g-open<= CAN int*(N cl(C)).

Proof.LetCisnano idealW-g-open&== U —Cisnano idealW-g-closed<= U —Cisnano ideal pre*—
closedby(5)of Theoremd4.1<= Cisnano idealpre*—open<==> CaN int*(N cl(C)).

Theorem4.25.1naspaceNITS,ifthesubsetCisnano idealW-g-closed, thenN cl*(N int(C))—Cisnano
ideal W -g-open.
Proof.SinceCisnano idealW-g-

closed,N cl*(N int(C))— C= gby(3)of Theoremd4.1. ThusN cl*(N int(C))— Cisnano idealW-g-open.
Theorem4.26.1naspaceNITS,ifCisnano idealW-g-open,thenN int*(N cl(C)HuU-C)=U.

Proof.SinceCisnano idealW-g-
open,CaNint™ (N ¢I(C))byTheoremd.24.S0(U-C)uCgU- C)u Nint" (Ncl(C))whichimpliesU= (U
~ C)U Nint" (Ncl(C)).

Theorem4.27.1naspaceNITS,ifCisnano idealW-g-
openandGisasubsetsuchthatN int*(N ¢l(C))g5C thenGisnano ideal W-g-open.
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Proof.SinceCisnano ideal W-g-

open,CAN int” (Ncl(C))byTheorem4.24.ByassumptionN int*(N ¢cl(C))BC . ThisimpliesCaN int”
(Ncl(C))I5C. ThusC= GandsoGisnhano idealW-g-open.

Corollary4.28.

Inaspace NITS,ifC is nano ideal W-g-openset and a nano closed set,thenN int*(C)isnano ideal W-g-
open.

Proof.LetCbeanano idealW-g-open set and a nano closed set.ThenNint*(NcI(C)):Nint*(C)g
Nint” (C). Thus, by Theorem4.27, N int*(C)is nano ideal W-g-open.

Proposition4.29.1naspaceNITS,eachnano idealpre*-open(resp.nanoclosed)setisananol*-B-set.

Remark4.30.TheconversesofProposition4.29isnottrueasshowninthefol lowingexample.

Example4.31.

InExample4.11.

Thentheset{1, 2} isnanol " -O-setbutnotnano idealpre*—open.AIso{S} isnanol *-B-
setbutnotnanoclosed.

Remark4.32.
Inaspacethefamilyofnanoclosedsetsandthefamilyofnano idealpre*-open setsareindependent.

Example4.33.

InExample4.11,

(1) thentheset{1}isanano idealpre*—opensetbutnotnano closed.
(2)thentheset{ 2 } isannanoclosedsetbutnotnano ideal pre*—open.
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