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Abstract—This  paper aims  formingat the  some mappings  like

complementmapping.Theseconceptsaredefinedatthediscu

ssedatthesomerelatedtheoremsinit. 
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I INTRODUCTION 

Generaltopologyisthemainrole

Levineintroducedattheconceptsofsemiopensetandsemi

opensets,-opensets,b-opensets and 
continuity in topologicalspace
continuousfunctions. 
Further the analogy in their definitions and properties suggests the need of formulating in the setting 
offunctions.In1982Tong.,Jinvestigatedattheseparationaxiomsanddecom
S.N Maheswari and P.C. Jain defined and studied at the concepts of feebly open and feebly closed sets 

intopologicalspaces.   In2000,theconceptsofminimalstructure(briefly

Popaand T.Noiri. They introducedatthenotionsof

those sets using mX-closure  and 

characterizationsofsomemappingsbyusingattheconceptofminimal

II 

Definition2.1:Let(X,)beatopologicalspace.Asubset

1) -open[9]ifAint(cl(int(A))) 

2) Semi-open[6]ifAcl(int(A)) 
3) Preopen[9]ifAint(cl(A)) 
4) b-open[2]ifAint(cl(A))cl(int(

5) -open[1]orsemi-preopenifA

6) Feeblyopen[7]ifAscl(int(A)) 
7) Feeblyclosed[7]ifint(cl(A))A

The family of all -open (resp., semi

setsin(X,)isdenotedby(X)(resp.,SO
 

Definition2.2[11,12]:AsubfamilymXofthepowersetP(X)ofanon

structure(brieflym-structure)onXifm

minimalstructuremX onXandcallitanm

complementofanmX-openissaidtobem

Remark2.3:Let(X,)beatopologicalspace.Thenthefamilies

m-structureonX. 
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This  paper aims  formingat the  some mappings  like mX-feebly regular open with its

complementmapping.Theseconceptsaredefinedatthediscu mX-feeblyregularcontinuousfunctionandalso

feeblyclosed, mX-feeblyinterior, mX-feeblyclosure,

feeblyregularclosed. 

Generaltopologyisthemainroleofmathematicalfield.In1963, 

Levineintroducedattheconceptsofsemiopensetandsemi-continuous.Thesemiopensets,preopensets,

-open sets play an important role in the research of generalization of 

spaces.ByusingthesesetsseveralauthorsintroducedatthevarioustypesofNon

Further the analogy in their definitions and properties suggests the need of formulating in the setting 
offunctions.In1982Tong.,Jinvestigatedattheseparationaxiomsanddecompositionofcontinuity.In1982,
S.N Maheswari and P.C. Jain defined and studied at the concepts of feebly open and feebly closed sets 

topologicalspaces.   In2000,theconceptsofminimalstructure(brieflymX-structure)wasintroducedbyV.

Noiri. They introducedatthenotionsof -opensetsand mX-closedsetsandcharacterizeof

mXoperators, respectively and also obtained the definitions and

mappingsbyusingattheconceptofminimalstructure. 

 PRELIMINARIES 

)beatopologicalspace.AsubsetAofXissaidtobe 

cl(int(A)) 

cl(int(cl(A))) 

 
A 

open (resp., semi-open, preopen, b-open, -open, feebly open, feebly closed) 

SO(X),PO(X),BO(X),(X),FO(X). 

XofthepowersetP(X)ofanon-emptysetXiscalledaminimal

mX and XmX.By(X,mX)wedenoteanon-emptyset

andcallitanm-space.EachmemberofmX issaidtobe 

mX-closed. 

)beatopologicalspace.Thenthefamilies,SO(X),PO(X),BO(X)and(X)areall
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feebly regular open with its 

feeblyregularcontinuousfunctionandalso 

feeblyclosure, mX-feebly 

continuous.Thesemiopensets,preopensets,-

open sets play an important role in the research of generalization of 

s.ByusingthesesetsseveralauthorsintroducedatthevarioustypesofNon-

Further the analogy in their definitions and properties suggests the need of formulating in the setting 
positionofcontinuity.In1982, 

S.N Maheswari and P.C. Jain defined and studied at the concepts of feebly open and feebly closed sets 

structure)wasintroducedbyV. 

closedsetsandcharacterizeof 

operators, respectively and also obtained the definitions and 

open, feebly open, feebly closed) 

iscalledaminimal 

emptysetXwitha 

 mX-openandthe 

)areall 
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Definition2.4:Let(X,mX) 

definedin[8]asfollows: 

beam–space.ForasubsetAof

(i) mX–cl(A)={F:AF,X

(ii) mX–int(A)={U:UA,
 

Remark  2.5:Let (X,) be a topological space and let 

so(X),PO(X),(X),BO(X)and(X)thenwehave

(a) mX–cl(A)=cl(A)(respS.cl(A),P.cl(A),

(b) mX–int(A)=int(A)(respS.int(A),
 

Remark2.6:LetAbeasubsetof(X,mX) 

(a) TheunionofallmX–semiopensetsof

(b) Theintersectionofall

A. 

mX–

(c) Aiscalled 

preclosed. 
mX–semipreopenifA

Definition2.7[7]:AsubsetAof (X

(A) andmX–regularclosedifA=mX–cl(A).

Definition2.8[12]:Let f:(X,mX) (Y

structure mX   andatopologicalspace(Y,

setVcontainingf(x),thereexistsanm-opens

Definition2.9[5]:Let(X,mX)beatopologicalspace.Anysubset

blyclosed. 
Definition2.10:Amap f:XY issaidtobe

1. Feeblyclosed(resp.,feeblyopen)
p.,feeblyopen)setinY 

2. Feeblycontinuous[10]iff-1(V)isfeeblyopenin

3. Feeblyclopen[5]iftheimageofeveryopenandclosedsetinXisbothfeeblyopenandclosedin

2.11[3]:A subset(E, mX) of amX   –space( 

Definition2.12[3]: A subset(E, mX ) of a

cl(E))E. 

Definition2.13[3]:ThemX–feeblyclosureof(

feeblyclosedsetcontaining(E,mX)andisdenotedby

Definition2.14[3]:The

(E, mX )and is 

denotedbymX–f.int(E). 

mX–feeblyinteriorof(

Definition2.15[13]:AsubsetAof(X, 

ifA=mX–f.int(mX–f.cl(A)). 

space.ForasubsetAof mX–closureofAand m

XFmX} 

,UmX} 

be a topological space and let A be a subset of X. If 

)thenwehave 

.cl(A),.cl(A),b.cl(A)and.cl(A)). 

),P.int(A),.int(A),b.int(A)and.int(A)). 

semiopensetsofXcontainedinAiscalledthemX–semi-interiorofA.

X–semiclosedsetsofXcontainingAiscalledthe 

semipreopenifAmX–cl(mX–int(mX–cl(A))).Itscomplementis 

X,mX) issaid to be mX– regularopen(briefly mX

cl(A). 

Y,mY)beafunctionbetweenaspace(X,mX)withminimal 

Y,mY).Thenfsaidtobem-continuousifforeachxandeachopen

opensetUcontainingxsuchthatf(U)V. 

)beatopologicalspace.AnysubsetAofXiscalledfeeblyclopenifitisboth

issaidtobe 

Feeblyclosed(resp.,feeblyopen)[10]iftheimageofeachclosedset(resp.,openset)inXisfeeblyclosed(res

(V)isfeeblyopeninXforeachsetVofY. 

Feeblyclopen[5]iftheimageofeveryopenandclosedsetinXisbothfeeblyopenandclosedin

space( X , mX)is said to bemX   –feebly open if E mX   –s cl

) of amX–space( X , mX )is said to bemX–feebly closed ifint(

feeblyclosureof(E,mX)istheintersectionofallmX–

)andisdenotedbymX–f.cl(E). 

feeblyinteriorof(E,mX) is theunionofallmX–feebly opensets containedin

 )is saidtobe mX–Feeblyregularopen(briefly

mX–interior of Aare 

mX   (resp., 

interiorofA. 

mX–semiclosureof 

mX–semi- 

X–RO)ifA=mX–int 

 

andeachopen 

iscalledfeeblyclopenifitisbothfeeblyopenandfee

[10]iftheimageofeachclosedset(resp.,openset)inXisfeeblyclosed(res

Feeblyclopen[5]iftheimageofeveryopenandclosedsetinXisbothfeeblyopenandclosedinY.Definition

s cl(mX–int(E)). 

int(mX– mX– 

feebly opensets containedin 

(briefly mX–f.reg.open) 
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Definition2.16[13]:AsubsetAof(X, 

f.int(A))(brieflymX–f.reg.closed). 

Definition2.17[13]:AsubsetAof(X, 

f.cl(mX–f.int(A))).Ontheotherhand,ifAis

Definition2.18[13]:LetAbeasubsetof(X,

f.reg.cl(A))istheintersectionofall 

regularinteriorofA(briefly mX–f.reg.int(A))istheunionofall

inA.ThecomplementofmX–Feeblyregularopensetis

IIImX–Feeblyregular
 

InthissectionweintroducemX–Feeblyregular

Feeblyregularclosedmappingsandsomeofitspropertiesarediscussed.

Definition3.1:Afunction f:(X,mX) 
eachmX–Feeblyregularclosedin(X,mX)isa

Definition3.2:Afunction 

mX–opensetin(X,mX) 

f : ( X , m

eachismX–

Theorem3.3:EverymX–openmappingis

Proof:Let f:(X,mX)(Y,mY)beamX–openmapping.Nowwehavetoprovethatfis

regularopen.LetHbeanymX–opensubsetof(

openin(Y,mY),f(H)ismX–Feeblyregularopen.Hence

Theorem3.4:EverymX–closedmappingis

Proof:Let f:(X,mX)(Y,mY)beamX–  closedmapping.Nowwehavetoprovethat

regularclosedmapping.LetHbeanymX–closedsubsetof(

, mY ) .f(H) ismX– Feebly regular closed. Hence 

Theorem3.5:Let f:(X,mX)(Y,mY)bea

mX–closedsubsetof(X,mX) ismX

Proof:LetHbeanymX–closedsubsetof(X

f(H)ismX–Feeblyregularclosedin(Y,mY).

Theorem 3.6: A 

mappingF.reg.intf(H)foreve

ryH

f:(X,mX)
(X,mX). 

Proof:LetHbeanymX–opensetin(X,mX).Sothat

mX–F.reg.intf(H).Thereforef(H)
HencemX–F.reg.int(f(H))=f(H).Therefore

Feeblyregularopen. 

 )is saidtobe mX– Feeblyregularclosedif A=

 )issaidtobemX–FeeblyregularclopenifA= 

.int(A))).Ontheotherhand,ifAismX–f.reg.openandmX–f.reg.closed. 

LetAbeasubsetof(X, ).The mX–FeeblyregularclosureofA(briefly

mX–FeeblyregularclosedsetscontainingAandthe 

.reg.int(A))istheunionofall mX–Feeblyregularopensetscontained

FeeblyregularopensetismX–Feeblyregularclosed. 

Feeblyregularopenmappingswithitscomplement 

FeeblyregularopenandmX–

Feeblyregularclosedmappingsandsomeofitspropertiesarediscussed. 

 (Y,mY)iscalledthemX–Feeblyregularclosediftheimageof

)isamX–Feeblyregularclosedin(Y,mY). 

mX )  (Y , mY ) is calledmX– Feebly regular open if the image of 

–Feeblyregularopensetin(Y,mY). 

mappingismX–Feeblyregularopenmapping. 

openmapping.NowwehavetoprovethatfismX–Feebly 

opensubsetof(X,mX).SincefismX–openmapping,f(H)ismX– 

regularopen.HencefismX–feeblyopenmapping. 

closedmappingismX–Feeblyregularclosedmapping. 

closedmapping.NowwehavetoprovethatfismX–Feebly

closedsubsetof(X,mX).SincefismX–closedmapping,f(H) is

Feebly regular closed. Hence f ismX– Feebly closedmapping. 

)beamX–Feeblyregularclosedmappingthentheimageofevery

X–Feeblyregularclosedin (Y,mY). 

X,mX)andf(H)ismX–Feeblyregularclosedin 

). 

(Y,mY)ismX–Feeblyregularopeniff(mX–F.reg.int(H))

).SothatmX–F.reg.int(H)=H,thenf(mX–F.reg.int(H))
mX–F.reg.intf(H).But mX–F.reg.int(f(H))f(H)always.

(H).Thereforef(H)ismX–openin(X,mX),thenfismX–open.Bytheorem3.3,

if A= mX–f.cl(mX– 

mX–f.int(mX– 

ofA(briefly mX– 

 mX–Feebly 

Feeblyregularopensetscontained 

Feeblyregularclosediftheimageof 

Feebly regular open if the image of 

Feebly 

(H) ismX–closed in(Y 

Feeblyregularclosedmappingthentheimageofevery 

(Y,mY) then 

 mX– 

(H)always. 

theorem3.3,fismX–
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Theorem3.7:Amapping f:(X,mX)(Y,mY) ismX–FeeblyregularclosedifmX–F.reg.cl(f(H))
f(mX–F.reg.cl(H))foreveryH(X,mX). 

Proof:LetHbeanymX–closedsetin(X,mX).Sothat 

 

mX–F.reg.cl(H)=H.ByhypothesismX– 

F.reg.clf(H)f(mX–F.reg.cl(H))=f(H).Therefore,mX–F.reg.cl(f(H))f(H).Butf(H)mX– 

F.reg.clf(H)always.Hence mX–F.reg.clf(H)=f(H),thusf(H)ismX–closed,thenfismX–closedmap. 

Bytheorem3.4,fismX–Feeblyregularclosed. 

Theorem3.8:Let f:(X,mX)(Y,mY)and g :(Y,mY)(Z,mZ)beamappingsthen 

g ∘f: ( X , mX)  (Z , mZ )ismX– Feebly regular open if (i) f and g be themX–open mappings (ii) f ismX–

openandgismX–Feeblyregularopenmappings. 

Proof: (i) Let H be anymX–open subset of( X , mX ) .Now we have to prove that(g ∘f )(H) ismX–Feebly regular 

open in(Z , mZ ) .Since f ismX–open, then f(H) ismX–open in (Y , mY ) .Also we have g ismX–

open,theng(f(H))ismX–openin(Z,mZ).Therefore(gf)(H)ismX–Feeblyregularopenin 

(Z,mZ).ThusgfismX–Feeblyregularopenmapping. 

(ii)Bysamemethodinpart(i). 

Remark3.9:(i)Let f:(X,mX)(Y,mY)and g :(Y,mY)(Z,mZ)bethemX–closedmappingsthengf 

:(X,mX)(Z,mZ)ismX–Feeblyregularclosed.(ii)Let f:(X,mX)(Y,mY)be mX–closedandg: 

(Y , mY ) (Z , mZ ) bemX– Feebly regular closed, then gf : ( X , mX )(Z , mZ ) ismX– Feebly regularclosed. 

4. mX–Feeblyregularcontinuousfunctions 

Definition4.1:AmX–mappingf:(X,mX)(Y,mY)issaidtobemX–Feeblyregularcontinuousifthe 

softinverseimagebyfofeachmX–opensetHof(Y,mY)ismX–Feeblyregularopenin(X,mX). 

Remark4.2:(i)Let(X,mX)beamX–topologicalspace,AandB(X,mX)ifAB,thenf(mX–F.reg.cl(A))f ( mX–

F.reg.cl(B)). (ii) Let( X , mX )be a minimal topological space if A ismX– Feebly regularopenifandifonlyAcismX–

Feeblyregularclosed.FromourdefinitionofmX–FeeblyregularopenandmX–

Feeblyregularclosedsets,weobtainthem. 

Theorem4.3:If f:(X,mX) (Y,mY)ismX–Feeblyregularcontinuousifandifonlytheinverseimage 

ofeverymX–closedsubsetof(Y,mY)ismX–Feeblyregularclosedin(X,mX). 

Proof:We have f ismX– Feebly regular continuous.Let H ismX–closed in(Y , mY) , H
c ismX–open inminimal 

structure,f-1(H)c =( f-1(H))c ismX   – Feebly regular open in( X , mX), then by remark 4.2(ii) f-1(H)ismX–

Feeblyregularclosed.HisamX–opensetin(Y,mY),H
cismX–closed,thenbyhypothesisf-1(H)cismX   – Feebly regular 

closed in( X , mX) , then by remark 4.5(ii) f-1(H) ismX   – Feebly regular open set in(Y,mY).ThusfismX–

Feeblyregularcontinuous. 

Theorem4.4:EverymX–continuousmappingismX–Feeblyregularcontinuousmapping. 

Proof:Let f:(X,mX)(Y,mY) ismX–continuousmapping.NowwehavetoprovethatfismX– 

Feeblyregularcontinuous.LetHbeanymX–opensubsetof(Y,mY).SincefismX–continuousthen 

f-1(H)ismX–openin(X,mX).Thereforef-1(H)ismX–Feeblyregularopen.HencefismX–Feeblyregular 

continuousmapping. 
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Theorem 4.5:Let( X , mX ) be amX–topological space, A 

ifandifonlyfmX–F.reg.int(A)=A. 

(X,mX),thenAismX–Feeblyregularopen 

Proof:WehaveAismX–Feeblyregularopensetin(X,mX).Itisclearf(mX–F.reg.int(A))A-(1).SinceAismX–

Feeblyregularopensetandf(mX–F.reg.int(A))islargestmX–Feeblyregularopenset.ThenAf(mX–F.reg.int(A))----

(2).From(1)and(2)weobtainf(mX–F.reg.int(A))=A.Converselylet f ( mX–F.reg.int (A)) =A.Sincef( mX–

F.reg.int (A))ismX– Feebly regular open set, then A ismX–Feeblyregularopenset. 

Corollary4.6:Let(X,mX)beamX–

topologicalspace,Aclosedifandifonlyf(mX–F.reg.cl(A))=A. 

(X,mX)thenAismX–Feeblyregular 

Theorem4.7:If f:(X,mX)(Y,mY)ismX–Feeblyregularcontinuousifandifonlyf(f(mX–F.reg.cl 

(A)))f(Ac)foreveryA(X,mX). 

Proof:WehavefismX–Feeblyregularcontinuous.Sincef(Ac)issoft-closedin(Y,mY),thenbytheorem4.3, f-1(f(Ac)) 

ismX– Feebly regular closed in( X , mX) .By corollary 4.6, f( mX–F.reg.cl (f-1(f(Ac))))= f-1(f(Ac))--

(1).Nowf(A)f(Ac)Af-1(f(A))thenAf-1(f(Ac)),thusbyremark4.2(i),f(mX– 

F.reg.cl(A))f(mX–F.reg.cl(f-1(f(Ac))))accordingto(1),wegetf(mX–F.reg.cl(A))f-1(f(Ac)),then 

f(f(mX–F.reg.cl(A)))(f(A))c.Conversely,letf(f(mX–F.reg.cl(A)))(f(A))cforeveryA(X,mX).Let 

HismX–closedsetin(Y,mY).ThenHc=H,letf-1(H)beanymX–subsetof(X,mX),thenbyhypothesis 

f(mX–F.reg.cl(f-1(A)))f((f-1(H))c)=Hc=H.Thusf(mX–F.reg.cl(f-1(H)))f-1(H)butf-1(H)f(mX– 

F.reg.cl(f-1(H)))alwaysthusf-1(H)=f(mX–F.reg.cl(f-1(H))).Thereforebycorollary4.6,f-1(H)ismX–

Feeblyregularclosedin(X,mX),hencebytheorem4.6,fismX–Feeblyregularcontinuous. 

Theorem4.8:If f:(X,mX)(Y,mY) ismX–Feeblyregularcontinuousifandifonlyf(mX–F.reg.cl(f- 
1(B)))f-1(Bc)foreveryB(Y,mY). 

Proof: We have f ismX– Feebly regular continuous.Since Bc ismX–closed in(Y , mY) .Then by theorem4.3,f-

1(Bc)ismX–Feeblyregularclosedin(X,mX)  andbycorollary4.6,f(mX–F.reg.cl(f-1(Bc)))=f-1(Bc)- 

--(1).NowBBcf-1(B)f-1(Bc)thenbyremark4.2(i),f(mX–F.reg.cl(f-1(B)))f(mX–F.reg.cl(f- 
1(Bc))),accordingto(1)weget,f(mX–F.reg.cl(f-1(B)))f-1(Bc).Conversely,letf(mX–F.reg.cl(f-1(B)))f-1(Bc) for every 

B  (Y , mY ) .Let H be anymX–closed in(Y , mY ) .Then Hc = H by hypothesis f( mX–F.reg.cl (f-1(H)))f-1(Hc) = f-

1(H).Thusf( mX–F.reg.cl (f-1(H)))f-1(H) , but f-1(H)f( mX–F.reg.cl (f-1(H))),thereforef(mX–F.reg.cl(f-1(H)))=f-

1(H).Thenbycorollary4.6,f-1(H)ismX–Feeblyregularclosedin(X,mX),hencebytheorem4.3,fismX–

Feeblyregularcontinuous. 

Theorem4.9:Let f:(X,mX) (Y,mY)beamX–mappingiff(mX–F.reg.cl(H))f(mX–F.reg.clf(H)) 

foreveryH(X,mX)thenfismX–Feeblyregularcontinuous. 

Proof: Let H be anymX–closed set in(Y , mY) , then by remark 4.2(ii), let H ismX– Feebly regular 

closedsothatbycorollary,f(mX–F.reg.cl(H))=H,f-1(H)isamX–subsetof(X ,mX  )sothatbyhypothesisf(mX–F.reg.cl(f-

1(H)))f(mX–F.reg.cl(f(f-1(H))))=f(mX–F.reg.cl(H))=H.Thereforef(mX–F.reg.cl(f-1(H)))f-

1(H)always.Hencef(mX–F.reg.cl(f-1(H)))=f-1(H)thenbycorollary4.6,f-1(H)ismX–

Feeblyregularclosedin(X,mX).Thereforebytheorem4.3,fismX–Feeblyregularcontinuous. 
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Theorem4.10:Let f:(X,mX)(Y,mY)beamX–mappingiff(mX–F.reg.cl(f-1(H)))f-1(f(mX– 

F.reg.cl(H)))foreveryH(Y,mY)thenfismX–Feeblyregularcontinuous. 

Proof:LetHbeanymX–closedsetin(X,mX)thenbyresult3.5,wehaveHisamX–

Feeblyregularclosedsetandsobycorollary4.6,f(mX–F.reg.cl(H))=H.Byhypothesisf(mX–F.reg.cl(f-1(H)))  f- 
1(f(mX–F.reg.cl(H)))=f-1(H).  Therefore  mX–F.reg.cl(f-1(H))f-1(H).Butf-1(H)f(mX–F.reg.cl(f- 
1(H)))always.Hencef(mX–F.reg.cl(f-1(H)))=f-1(H)thenbycorollary4.6,f-1(H)ismX–

Feeblyregularclosedin(X,mX).Therefore bytheorem4.3,fismX–Feeblyregularcontinuous. 

IIICONCLUSIONS 

 
Infurtherwork,atthesemappingsbasedonthesesetswithitsrelatedpointswillbegeneralizedandalsoextended. 
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