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ABSTRACT : 

 

Inthispaper,weintroducenano idealM-closedsetsandtheconceptsof nano idealM-open setsinnano 

idealtopologicalspacesisintroduceandstudy.Therelationshipsof nano idealM-

closedsetswithvariousothersetsareinvestigatedandfurtherinthispaper,therelationships ofnano idealW-g-

closedsetswithvariousothersetsarediscussed. 
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1.Introduction 

 

AnidealI [10]onaspace(X, τ )isanon-emptycollectionofsubsetsofX whichsatisfiesthefollowingconditions. 

 

(1)A∈I andB⊂AimplyB∈I and 

 

(2)A∈I andB∈I implyA∪B∈I .  

 

Givenaspace(X, τ )withanidealI  

onX if℘(X)isthesetofallsubsetsofX ,asetoperator(.)*:℘(X)→℘(X),calledalocalfunctionofAwithre

specttoτandI isdefinedasfollows:forA⊂X ,A*(I , τ )= {x∈X :U∩A∈/I foreveryU∈τ (x)}whereτ(x)= {U∈τ:

x∈U }[2].Theclosureoperatordefinedbycl*(A)= A∪A*(I , τ )[11]isaKuratowskiclosureoperatorwhichg

eneratesatopologyτ*(I , τ )calledthe*-

topologywhichisfinerthenτ .WewillsimplywriteA*forA*(I , τ )andτ*forτ*(I , τ ).IfI isanidealonX ,t

hen(X, τ , I )iscalledanidealtopologicalspaceoranidealspace. 

 

Inthispaper,weintroducenano idealM-closedsetsandtheconceptsofnano idealM-open setsinnano 

idealtopologicalspacesisintroduceandstudy.Therelationshipsofnano idealM-

closedsetswithvariousothersetsareinvestigatedandfurtherinthispaper,therelationships ofnano idealW-

g-closedsetswithvariousothersetsarediscussed. 

 

2.Preliminaries 

 

Definition2.1.[8]LetUbeanon-emptyfinitesetofobjectscalledtheuniverseandRbean 

equivalencerelationonUnamedasthein discernibilityrelation.Elementsbelongingtothesame 

equivalenceclassaresaidtobeindiscerniblewithoneanother.Thepair(U,R)issaidtobethe 

approximationspace.LetX ⊆U. 

 

(1) ThelowerapproximationofXwithrespecttoRisthesetofallobjects,whichcanbefor 

certainclassifiedasXwithrespecttoRanditisdenotedbyLR(X).Thatis,LR(X)= x∈U{R(x):R(x)⊆

X },whereR(x)denotestheequivalenceclassdeterminedbyx. 



JOURNAL OF ALGEBRAIC STATISTICS 
Volume 13, No. 3, 2022, p. 1381-1391 
https://publishoa.com 
ISSN: 1309-3452 
 

1382 
 

 

(2) TheupperapproximationofXwithrespecttoRisthesetofallobjects,whichcanbe 

possiblyclassifiedasXwithrespecttoRanditisdenotedbyUR(X).Thatis,UR(X)= x∈U {R(x):R(x)

∩ X= φ}. 

 

(3) TheboundaryregionofXwithrespecttoRisthesetofallobjects,whichcanbeclassified 

neitherasXnorasnot-

XwithrespecttoRanditisdenotedbyBR(X).Thatis,BR(X)= UR(X)− LR (X ). 

 

Definition2.2.[3]LetUbetheuniverse,RbeanequivalencerelationonUandτR(X)= {U, φ, LR(X), UR(

X), BR(X)}whereX ⊆U.ThenR(X)satisfiesthefollowingaxioms: 

 

(1)Uandφ∈τR(X), 

(2)TheunionoftheelementsofanysubcollectionofτR(X)isinτR(X), 

(3)TheintersectionoftheelementsofanyfinitesubcollectionofτR(X)isinτR(X). 

 

ThusτR(X)isatopologyonUcalledthenanotopologywithrespecttoXand(U, τR(X))iscalledthenanotop

ologicalspace.TheelementsofτR(X)arecallednano-opensets(brieflyn-

opensets).Thecomplementofananoopensetiscallednanoclosed. 

 

Throughoutpaper,wedenoteananotopologicalspacebyNTS.Thenano-interiorandnano-

closureofasubsetCofUaredenotedbyN int(C)andN cl(C),respectively. 

 

AnanotopologicalspaceNTSwithanidealI onUiscalled[6]nano idealtopologicalspace 

andisdenotedbyNITS.Hn(x)= {Hn |x∈Hn, Hn∈τR(X)},denotes[6]thefamilyofnanoopensetscontaining

x. 

 

Definition2.3.[6]LetNITSbeaspacewithanidealI onU.Let(.)*beasetoperatorfrom℘(U)to℘(U)(℘(U

)isthesetofallsubsetsofU ).ForasubsetC⊆U,A*N (I , τR(X))= {x∈U:Hn∩C∈/I ,foreveryGn∈Gn(x)}iscall

edthenanolocalfunction(briefly,nanolocalfunction)ofCwithrespecttoI andτR(X).Wewillsimplywrite

C*NforC*N (I , τR(X)). 

 

Theorem2.4.[6]LetNITSbeaspaceandAandBbesubsetsofU.Then 

 

(1)C⊆B⇒C*N⊆B*N ,  

(2)C*N= N cl(C*N )⊆N cl(C)(C*NisananoclosedsubsetofNcl(C), 

(3)(C*N )*N⊆C*N , 

(4)(C∪ B)*N= C*N∪ B*N, 

(5)V∈τR(X)⇒V∩ C*N= V∩ (V∩ C)*N⊆      (V∩ C)*N , 

(6)J∈I ⇒(C∪ J)*N= C *N= (C− J )*N . 

 

Theorem2.5.[6]LetNITSbeaspacewithanidealI andC⊆C*N ,thenC*N= N cl(C*N )=  Ncl(C). 

 

Definition2.6.[6]LetNITS.ThesetoperatorN cl*calledanano*-

closureisdefinedbyN cl*(C)= C∪ C*NforC⊆X . 

ItcanbeeasilyobservedthatN cl*(C)⊆N cl(C). 

 

Theorem2.7.[7]InaspaceNITS, 

ifCandBaresubsetsofU,thenthefollowingresultsaretrueforthesetoperatorN cl*. 
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(1)C⊆N cl*(C), 

(2)N cl*(φ)= φandN cl*(U)= U, 

(3)I f C ⊂B,thenN cl*(C)⊆N cl*(B), 

(4)N cl*(C)∪ Ncl*(B)= N cl*(C∪ B). 

(5)N cl*(N cl*(C))= N cl*(C). 

 

Definition2.8.AsubsetCofaspaceNTSandNITS,iscalleda 

 

(1)nanonowheredense[4]ifN int(N cl(C))= φ 

 

(2)nanog-closed[1]ifN cl(C)⊆G,wheneverC⊆GandGisnanoopen. 

(3)nano idealpre*-closed[9]ifN cl*(N int(C)⊆C. 

(4)nano idealL-I -closedset[9]ifC= N cl*(Nint(C)). 

(5)nano*-closed[6]ifC*N⊆C. 

(6)nano idealg-closed[5]ifC *N⊆GwheneverC⊆GandGisnanoopen. 

 

Theorem2.9.[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))*N⊆GwheneverC⊆GandGisnanoopen. 

2) nano idealM-g-closedif(N int(C))*N⊆GwheneverC⊆GandGisnanog-

open.Thecomplementofanano idealM-g-opensetiscallednano idealM-g-closed. 

3) nano idealR-g-closedifC*N⊆GwheneverC⊆GandGisnano-open. 

 

Example3.2.LetU= {1, 2, 3, 4}withU /R= {{1}, {4}, {2, 3}}andX = {1, 3}.ThenτR(X)= {φ, {1

}, {2, 3}, {1, 2, 3}, U }andI = {φ , {3}}. 

 

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

 

Theorem3.3.InaspaceNITS,asubsetCisnano idealM-g-closediff(N int(C))*N⊆C. 

 

Proof.If(N int(C))*N C,thereexists1∈Usuchthat1∈(N int(C))*N− C.Then1∈(Nint(C))*N− C⊆U

− CandsoC⊆U− { 1} whereU− { 1}isnanog-openbeingnanoopen.ThusC⊆U −{ 1}  where 

U −{ 1}isnanog-open.But(Nint(C))*N U −{ 1}since1∈(N int(C))*N .ThisimpliesthatCisnotnano 

idealM-g-closedwhichprovesthenecessarypart. 

Conversely,Let(N int(C))*N⊆CandGbeanynanog-

opensubsetsuchthatC⊆G.Then(Nint(C))*⊆C⊆G.ThisimpliesthatCisnano idealM-g-

closedwhichprovesthesuficiencypart. 

 

Theorem3.4.InaspaceNITS,asubsetCisnano idealW-g-closediff(N int(C))*N⊆C. 

 

Proof.If(N int(C))*N C,thereexists1∈Usuchthat1∈(N int(C))*N− C.Then1∈(Nint(C))*N− C⊆U

− CandsoC⊆U− { 1}whereU− { 1}isnanoopen.ThusC⊆U− { 1}whereU− { 1}isnanoopen.But(N int(C)

)*N U− { 1}  since1∈(N int(C))*N .Thisimpliesthat Cisnotnano idealW-g-closed. 
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Conversely,Let(Nint(C))*N⊆CandGbeanynanoopensetsuchthatC⊆G.Then(N int(C))*N⊆C⊆G.T

hisimpliesthatCisnano idealW-g-closed. 

 

Theorem3.5.InaspaceNITS,asubsetCisnano idealM-g-closediffCisnano ideal W-g-closed. 

 

Proof.ProoffollowsbyTheorem3.3andTheorem3.4. 

 

Theorem3.6.InaspaceNITS,asubsetCisnano idealR-g-closediffC *N⊆C. 

 

Proof.IfC*N C,thereexists1∈Usuchthata∈    C*N− C .Then1∈C*N− C⊆U− Candso 

C⊆U− { 1}whereU− { 1}isnanog-openbeingnanoopen.ThusC⊆U− { 1} whereU− { 1}isnanog-

open.ButC*N U− { 1} since1∈ C*N .ThisimpliesthatCisnotnano ideal R-g-closed. 

Conversely,LetC*N⊆CandGbeanynanog-

opensetsuchthatC⊆G.ThenC*N⊆C⊆G.ThisimpliesthatCisnano idealR-g-closed. 

 

Theorem3.7.InaspaceNITS,asubsetCisnano idealg-closediffC*N⊆C. 

 

Proof.IfC*N C,thereexists1∈Usuchthat1∈C*N− C .Then1∈    C*N− C⊆U− Candso 

C⊆U− { 1}whereU− { 1}isnanoopen.ThusC⊆U− { 1} whereU− { 1}isnanoopen.ButC*N U− { 1 } since1∈

C*N .ThisimpliesthatCisnotnano idealg-closed. 

 

Conversely,LetC*N⊆CandGbeanynanoopensetsuch 

thatC⊆G.ThenC*N⊆C⊆G.ThisimpliesthatCisnano idealg-closed. 

 

Theorem3.8.InaspaceNITS,asubsetCisnano idealR-g-closediffCisnano idealg-closed. 

Proof.ProoffollowsfromTheorem3.6andTheorem3.7. 

 

Proposition3.9.InaspaceNITS, 

 

(1)eachnano idealg-closedsetisnano idealW-g-closed. 

 

(2)eachnano idealR-g-closedsetisnano idealM-g-closed. 

 

Proof.Obvious. 

 

Remark3.10.TheconversesofProposition3.9arenottrueasshowninthefollowingExample. 

 

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

idealg-closedandnano idealR-g-closed. 

 

Theorem3.13.InaspaceNITS,forasubsetCofU,thefollowingpropertiesareequivalent. 

 

(1)Cisnano idealM-g-closed, 

(2)(N int(C))*N− C= φ, 

(3)N cl*(Nint(C))– C= φ, 

(4)N cl*(Nint(C))⊆ C, 

(5)Cisnano idealpre*-closed. 

 

Proof.(1)⇐⇒ (2):Cisnano idealM-g-

closed⇐⇒ (N int(C))*N⊆CbyTheorem3.3⇐⇒ (N int(C))*N− C= φ. 
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(2)⇐⇒ (3):(N int(C))*N− C= φ⇐⇒ N cl*(N int(C)) − C= ((N int(C))*N∪ Nint(C))−C= ((

N int(C))*N− C )∪ (Nint(C)− C )= N int(C)− C= φ. 

(3)⇐⇒ (4):N cl*(Nint(C))− C= φ⇐⇒ N cl*(Nint(C))⊆C. 

(4)⇐⇒ (5):N cl*(Nint(C))⊆C⇐⇒ Cisnano idealpre*-closed. 

 

Theorem3.14.InaspaceNITS,ifCisnano idealM-g-closed,thenC∪(U− (N int(C))*N ) isnano idealM-

g-closed. 

 

Proof.SinceCisnano idealM-g-closed,(N int(C))*N⊆CbyTheorem3.3. 

ThenU− C⊆U− (Nint(C))*NandC∪(U− C)⊆C∪(U− (N int(C))*N ). 

ThusU⊆C∪(U− (N int(C))*N )andsoC∪(U− (N int(C))*N )= U. 

HenceC∪(U− (N int(C))*N )isnano idealM-g-closed. 

 

Theorem3.15.InaspaceNITS,thefollowingpropertiesareequivalent: 

 

(1)Cisnano*-closedandnanoopenset, 

 

(2)Cis nano idealL-closedandnanoopenset, 

 

(3)Cis nano idealM-g-closedandnanoopenset. 

 

Proof.(1)⇒(2):SinceCisnano*-

closedandnanoopen,C= N cl*(C)andC= N int(C).ThusC= N cl*(Nint(C))andC= N int(C).HenceCis

nano idealL-closedandnanoopen. 

(2)⇒(3):SinceCis an ideal nanoL-

closed and nano open,C= N cl*(Nint(C))= (Nint(C))*N ∪N int(C)= (N int(C))*N∪C.Thus(N int

(C))*N⊆C.ByTheorem3.3,Cisnano idealM-g-closedandnanoopen. 

(3)⇒(1):SinceCisnano idealM-g-

closed,(N int(C))*N⊆CbyTheorem3.3.AgainCisnanoopenimpliesC*N= (N int(C))*N⊆C.ThusCisn

ano*-closedandnanoopen. 

 

Theorem3.16.InaspaceNITS,ifCisnano idealM-g-

closedandGissubsetsuchthatC⊆G⊆N cl*(Nint(C)),thenGisnano idealM-g-closed. 

 

Proof.SinceCisnano idealM-g-

closed,N cl*(Nint(C))⊆Cby(4)ofTheorem4.1.Thusbyassumption,C⊆G⊆N cl*(Nint(C))⊆C.ThenC=

GandsoGisnano idealM-g-closed. 

 

Corollary3.17.LetNITSbeaspace.IfCisanano idealM-g-

closedsetandnanoopenset,thenN cl*(C)isnano idealM-g-closed. 

 

Proof.SinceCisnanoopeninU,C⊆N cl*(C)= N cl*(Nint(C)).Cisnano idealM-g-

closedimpliesN cl*(C)isnano idealM-g-closedbyTheorem4.15. 

 

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

 

Proof.IfCisnanonowheredensesubsetinUthenN int(N cl(C))= φ.SinceN int(C)⊆Nint(N cl(C)),N int

(C)= φ.Hence(N int(C))*N= φ*N= φ⊆C.Thus,Cisnano ideal M-g-closedbyTheorem3.3. 

 

Remark3.19.TheconverseofTheorem4.17isnottrueasshowninthefollowingExample. 
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Example3.20.InExample3.2, 

 

Thentheset{1, 3, 4}isnano idealM-g-closedsetbutnotnanonowheredense. 

 

Remark3.21.InaspaceNITS,theintersectionoftwonano idealM-g-closedsubsetsisnano idealM-g-closed. 

 

Proof.LetCandG be an ideal nanoM-g-

closed subsets.Then (Nint(C))*N⊆Cand (N int(G))*N⊆GbyTheorem3.3.Also(N int(C∩G))*N⊆(N i

nt(C))*N∩(Nint(G))*N⊆C∩G.Thisimpliesthat C∩ Gisnano idealM-g-closedbyTheorem3.3. 

 

Example3.22.InExample3.2, 

 

ThenthesetsP= {1, 4}andQ= {2, 4}isnano idealM-g-closedsets.ButP∩Q= { 4}is nano idealM-g-

closed. 

 

Remark3.23.InaspaceNITS,theunionoftwonano idealM-g-closedsubsetsbutnotnano idealM-g-closed. 

 

Example3.24.InExample3.2, 

 

ThenthesetsP= { 2} andQ= { 3} isnano idealM-g-closedsets.ButP∪Q= {2, 3}isnot nano idealM-g-

closed. 

 

Theorem3.25.InaspaceNITS,asubsetCisnano idealM-g-openifandonlyifC⊆Nint*(N cl(C)). 

 

Proof.Cisnano idealM-g-open⇐⇒ U− Cisnano idealM-g-closed⇐⇒ U− Cisnano ideal pre*-

closedby(5)ofTheorem4.1⇐⇒ Cisnano idealpre*-open⇐⇒ G⊆Nint*(N cl(C)). 

 

Theorem3.26.InaspaceNITS,ifthesubsetCisnano idealM-g-closed,thenN cl*(N int(C)) − Cisnano 

idealM-g-open. 

 

Proof.SinceCisnano idealM-g-

closed,N cl*(Nint(C))− C= φby(3)ofTheorem4.1.ThusN cl*(Nint(C))− Cisnano idealM-g-open. 

 

Theorem3.27.InaspaceNITS,ifCisnano ideal M-g-open,thenNint*(Ncl(C))∪(U −C)=  U. 

 

Proof.SinceCisnano ideal M-g-

open,C⊆Nint*(N cl(C))byTheorem4.24.So(U −C)∪C⊆(U− C )∪ Nint*(Ncl(C))whichimpliesU= (

U− C )∪ Nint*(Ncl(C)). 

 

Theorem3.28.InaspaceNITS,ifCisnano idealM-g-

openandGisasubsetsuchthatNint*(N cl(C))⊆G⊆C,thenGisnano idealM-g-open. 

 

Proof.SinceCisnano idealM-g-

open,C⊆N int*(N cl(C))byTheorem4.24.ByassumptionNint*(N cl(C))⊆G⊆C.ThisimpliesC⊆Nint

*(N cl(C))⊆G⊆C.ThusC= GandsoGisnano 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.ThenNint*(N cl(C))= N int*(C)⊆Nint*(C)⊆C.Thus,byTheorem4.27,N int

*(C)isnano idealM-g-open. 
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4.Propertiesofgeneralizedclosedsetsinidealspaces 

 

Theorem4.1.InaspaceNITS,forasubsetCofU,thefollowingpropertiesareequivalent. 

 

(1)Cisnano idealW-g-closed; 

(2)(N int(C))*N− C= φ; 

(3)N cl*(Nint(C))− C= φ; 

(4)N cl*(Nint(C))⊆C; 

(5)Cisnano idealpre*-closed. 

 

Proof.(1)⇐⇒ (2):Cisnano idealW-g-

closed⇐⇒ (N int(C))*N⊆CbyTheorem3.4⇐⇒ (N int(C))*N− C= φ. 

(2)⇐⇒ (3):(N int(C))*N− C= φ⇐⇒ N cl*(N int(C)) − C= ((N int(C))*N∪ Nint(C))−C= [(

N int(C))*N− C] ∪ [Nint(C)− C ]= N int(C)− C= φ. 

(3)⇐⇒ (4):N cl*(Nint(C))− C= φ⇐⇒ N cl*(Nint(C))⊆C. 

(4)⇐⇒ (5):N cl*(Nint(C))⊆C⇐⇒ Cisnano idealpre*-closed. 

 

Theorem4.2.InaspaceNITS,ifCisnano idealW-g-closed,thenC∪(U− (N int(C))*N )isnano idealW-g-

closed. 

 

Proof.SinceCisnano idealW-g-

closed,(N int(C))*N⊆CbyTheorem3.4.ThenU− C⊆U− (Nint(C))*NandC∪(U− C)⊆C∪(U− (N int(C)

)*N ).ThusU⊆C∪(U− (N int(C))*N )andsoC∪(U− (N int(C))*N )= U.HenceC∪(U− (N int(C))*N

)isnano idealW-g-closed. 

 

Theorem4.3.InaspaceNITS,thefollowingpropertiesareequivalent: 

 

(1)Cisnano*-closedandnanoopenset, 

 

(2)Cisnano idealL-closedandnanoopenset, 

 

(3)Cisnano idealW-g-closedandnanoopenset. 

 

Proof.(1)=⇒(2):SinceCisnano*-

closedandnanoopen,C= N cl*(C)andG= N int(C).ThusC= N cl*(Nint(C))andC= N int(C).HenceCi

snano idealL-closedandnanoopen. 

(2)=⇒(3):SinceCisnano idealL-

closedandnanoopen,C= N cl*(Nint(C))= (Nint(C))*∪N int(C)= (N int(C))*N∪C.Thus(Nint(C)

)*⊆C.ByTheorem3.4,Cisnano idealW-g-closedandnanoopen. 

 

(3)=⇒(1):SinceCisnano idealW-g-

closed,(N int(C))*N⊆CbyTheorem3.4.AgainCisnanoopenimpliesC*N= (Nint(C))*N⊆C.ThusCisn

ano*-closedandnanoopen. 

 

Theorem4.4.InaspaceNITS,asubsetCisnano*-closed⇐⇒ nano idealg-closed. 

 

Proof.LetCbeanano*-closedsubsetofNITS.IfGisanynanoopensetsuchthat C⊆GandCisnano*-

closed,thenC *N⊆C⊆GandhenceCisnano idealg-closed. 
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Conversely,ifCisnotnano*-

closed,let1∈C*N− C.Then1∈C*N− C⊆U− CandC⊆U− { 1 } whereU− { 1 } isnanoopen.ButC*N* U− {

1 } whichmeansthatCisnotnano idealg-closed.ThisprovesthatCisnano idealg-closed=⇒ Cisnano*-closed. 

 

Theorem4.5.InaspaceNITS,Cisnanoclosed=⇒ Cisnano idealW-g-closed. 

 

Proof.IfCisnanoclosed,thenCisnano*-closedandnano idealg-closedbyTheorem4.4.ByProposition3.9,Cisnano 

idealW-g-closed. 

 

Remark4.7.TheconverseofTheorem4.5isnottruefollowsfromthefollowingExample. 

 

Example4.8.LetU= {1, 2, 3}withU /R= {{1}, {2, 3}}andX = {1, 3}.ThenτR(X)= {φ, {2, 3}, U

}andidealI = {φ , {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 idealW-g-closed. 

 

Example4.11.LetU= {1, 2, 3, 4}withU /R= {{2}, {4}, {1 , 3}} 

andX = {3, 4}.ThenτR(X)= {φ, {4}, {1, 3}, {1, 3, 4}, U }.IdealbeI = {φ , {3}}. 

 

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

 

Definition4.12.AsubsetCofaspaceNITSiscalledanano I*-B-setifC= H∪      

K whereHisnanoclosedandK isnano idealpre*-open. 

 

Example4.13.InExample4.8. 

Thentheset{2, 3}isnanoI*-B-set. 

 

Theorem4.14.InaspaceNITS,C*Nisalwaysnano idealW-g-closedforeachsubsetCofU. 

 

Proof.Since(C*N )*N⊆C *NbyTheorem4.8of(3),C*Nisnano*-closed.HenceC *Nisanideal nanog-

closedbyTheorem4.4andnano idealW-g-closedbyProposition3.9. 

 

Theorem4.15.InaspaceNITS,ifCisnano idealW-g-

closedandGisasubsetsuchthatC⊆G⊆N cl*(Nint(C)),thenGisnano idealW-g-closed. 

 

Proof.SinceCisnano idealW-g-

closed,N cl*(Nint(C))⊆Cby(4)ofTheorem4.1.Thusbyassumption,C⊆G⊆N cl*(N int(C))⊆C.ThenC=

GandsoGisnano idealW-g-closed. 

 

Corollary4.16.LetNITSbeaspace.IfCisnano idealW-g-closedsetandnanoopenset,thenN cl*(C)isnano 

idealW-g-closed. 

 

Proof.SinceCisnanoopeninU,C⊆N cl*(C)= N cl*(Nint(C)).Cisnano idealW-g-

closedimpliesN cl*(C)isnano idealW-g-closedbyTheorem4.15. 
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Theorem4.17.InaspaceNITS,ananonowheredensesubsetisnano idealW-g-closed. 

 

Proof.IfCisnanonowheredensesubsetinUthenN int(N cl(C))= φ.SinceN int(C)⊆Nint(N cl(C)),N int

(C)= φ.Hence(N int(C))*N= φ*N= φ⊆C.Thus,Cisnano ideal W-g-closedbyTheorem3.4. 

 

Remark4.18.TheconverseofTheorem4.17isnottrueasshowninthefollowingexample. 

 

Example4.19.InExample4.8. 

 

Thentheset{1, 2}isnano idealW-g-closedbutnotnanonowheredense. 

 

Remark4.20.InaspaceNITS,theintersectionoftwo nano idealW-g-closedsubsetsis nano idealW-g-closed. 

 

Proof.LetCandGbenano idealW-g-

closedsubsetsinNITS.Then(N int(C))*N⊆Cand(N int(B))*N⊆GbyTheorem3.4.Also[N int(C∩G)]

*N⊆[N int(C)]*N∩[N int(G)]*N⊆C∩G.ThisimpliesthatC∩ Gisnano idealW-g-

closedbyTheorem3.4. 

 

Example4.21.InExample4.8. 

 

ThenthesetH= { 1} andK = {1, 3}arenano idealW-g-closedsets. 

ButC= H∩ K= { 1 } isnano idealW-g-closedset. 

 

Remark4.22.InaspaceNITS,theunionoftwonano idealW-g-closedsubsetsbutnotnano idealW-g-closed. 

 

Example4.23.InExample4.11. 

 

ThenH= { 1} andK = { 3} arenano idealW-g-closedsets.ButC= H∪K = {1, 3}isnot nano idealW-g-

closedset. 

 

Theorem4.24.InaspaceNITS,asubsetCisnano idealW-g-open⇐⇒ C⊆Nint*(N cl(C)). 

 

Proof.LetCisnano idealW-g-open⇐⇒ U −Cisnano idealW-g-closed⇐⇒ U −Cisnano ideal pre*-

closedby(5)ofTheorem4.1⇐⇒ Cisnano idealpre*-open⇐⇒ C⊆Nint*(N cl(C)). 

 

Theorem4.25.InaspaceNITS,ifthesubsetCisnano idealW-g-closed,thenN cl*(N int(C))−Cisnano 

idealW-g-open. 

 

Proof.SinceCisnano idealW-g-

closed,N cl*(Nint(C))− C= φby(3)ofTheorem4.1.ThusN cl*(Nint(C))− Cisnano idealW-g-open. 

 

Theorem4.26.InaspaceNITS,ifCisnano idealW-g-open,thenN int*(N cl(C))∪(U−C)= U. 

 

Proof.SinceCisnano idealW-g-

open,C⊆Nint*(N cl(C))byTheorem4.24.So(U−C)∪C⊆(U− C )∪ Nint*(Ncl(C))whichimpliesU= (U

− C )∪ Nint*(Ncl(C)). 

 

Theorem4.27.InaspaceNITS,ifCisnano idealW-g-

openandGisasubsetsuchthatNint*(N cl(C))⊆G⊆C,thenGisnano idealW-g-open. 
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Proof.SinceCisnano idealW-g-

open,C⊆Nint*(N cl(C))byTheorem4.24.ByassumptionNint*(N cl(C))⊆G⊆C.ThisimpliesC⊆Nint*

(N cl(C))⊆G⊆C.ThusC= GandsoGisnano 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.ThenN int*(N cl(C))= N int*(C)⊆ 

N int*(C)⊆ C. Thus, by Theorem4.27, N int*(C)is nano ideal W-g-open. 

 

Proposition4.29.InaspaceNITS,eachnano idealpre*-open(resp.nanoclosed)setisananoI*-B-set. 

 

Remark4.30.TheconversesofProposition4.29isnottrueasshowninthefollowingexample. 

 

Example4.31. 

 

InExample4.11. 

Thentheset{1, 2} isnanoI*-O-setbutnotnano idealpre*-open.Also{ 3}isnanoI*-B-

setbutnotnanoclosed. 

 

Remark4.32. 

 

Inaspacethefamilyofnanoclosedsetsandthefamilyofnano idealpre*-open setsareindependent. 

 

Example4.33. 

 

InExample4.11, 

 

(1) thentheset{ 1} isanano idealpre*-opensetbutnotnano closed. 

(2)thentheset{ 2} isannanoclosedsetbutnotnano idealpre*-open. 
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