
Our Website
www.jove.science

Journal of Vibration
Engineering

IMPACT FACTOR 6.1

ISSN:1004-4523

SCOPUS

DIGITAL OBJECT
IDENTIFIER (DOI)

GOOGLE SCHOLAR

Registered



 

 

 
 

OnSomeClosedSetsInFuzzyMinimalIdealSpaces 
 

AnitaSinghBanafar1,SudhirPrakash2,AnilKumar3 
1DepartmentofApplied Mathematics,JabalpurEngineeringCollege,Jabalpur4820112 
Department of Applied Science, IET, Dr.RML Avadh 
University,Ayodhya,2240013DepartmentofMathematics,SchoolofPhysicalScience,St
arexUniversityGurugram 

 
 

Abstract: The purpose of this paper is to introduce fuzzy minimal ideal 
topologicalspacesandfuzzyminimalidealgeneralizedclosed setsinfuzzyminimaltopologicalspaces 
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Introduction 

In 1945, R. Vaidyanathaswamy[7] introduced the concept of ideal topological 
spaces.Hayashi[4]definedthelocalfunctionandstudiedsometopologicalpropertiesusinglocalfunctio
n in ideal topological spaces in 1964.Since then many mathematicians studied varioustopological 
concepts in ideal topological spaces.After the introduction of fuzzy sets by Zadeh[5]in 1965 and 
fuzzy topology by Chang[2] in 1968, severalmathematicians[10, 3, 6] studied thegeneralization 
of fuzzysets and fuzzy ideal topological spaces.In this sequence Noiri andPopa[11] have created 
and developed the theory of minimal structure in general topology. As 
ageneralizationofthefuzzydomain,Brescan[6]introducedtheconceptoffuzzyminimalstructure. This 
paper explores the fuzzy minimalideal topological spacesand its generalizationinfuzzy ideal 
topologicalspaces. 

 

Preliminary 

Let X be a  nonempty  set.  A  family  𝑟of  fuzzy    sets    of   X    is    called    a    fuzzytopology   on   
X   if   the  null   fuzzy   set   0 and   the whole fuzzy set 1 belongs to𝑟and𝑟is closedwith respect to any 
union and finite intersection[5].If 𝑟is   a   fuzzy   topology   on   X, then   the   pair(X , 𝑟)iscalleda   fuzzy   
topological   space [5] and the  members   of   𝑟are   called   fuzzy   opensets  and  their  complements  are  
called  fuzzy  closed  sets. The closure of a fuzzy set 𝐴of Xdenoted by (𝐴) , is theintersection of all fuzzy 
closed sets which contains 𝐴.Theinteriorofafuzzyset𝐴ofX denotedby𝐼𝑘𝑡(𝐴)   is the union of all fuzzy sets 
of X containedin   𝐴. A    fuzzy    set    𝐴infuzzy topologicalspace(X,𝑟)issaidtobequasi-
coincidentwithafuzzyset𝐵denotedby 
𝐴𝑞𝐵,if    there   existsa point𝑥 ∈ X    such   that   𝐴(𝑥)+𝐵(𝑥)>1[9] . A    fuzzy    set   𝑉inafuzzy 
topological space(X, 𝑟) is   called   a   Q- neighborhood   of   a    fuzzy   point𝑥𝛽ifthere   
existsafuzzyopenset𝑈ofXsuchthat𝑥𝛽𝑞𝑈≤𝑉[3] . 

Definition2.1: A  nonemptycollection  offuzzysets  𝐼ofaset   Xsatisfyingtheconditions 

(i) if𝐴∈𝐼and𝐵≤𝐴,then𝐵∈𝐼(heredity) , 
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(ii) if   𝐴 ∈ 𝐼and   𝐵 ∈𝐼then   𝐴𝖴𝐵 ∈ 𝐼(finite    additivity)is    called    a   fuzzy   ideal    on   X .Thetriplex 
(X, 𝑟, 𝐼)denotes a fuzzy ideal topologicalspacewith  a  fuzzy  ideal   𝐼and  fuzzytopology𝑟[5,9] . 

Definition2.2:Thelocal  function  forafuzzyset  𝐴ofXwith  respect  to𝑟and𝐼denotedby 
𝐴∗(𝑟,𝐼)(𝑏𝑟ief𝑙𝑦𝐴∗)inafuzzy ideal topological space(X,𝑟,𝐼)isthe union of  all
 fuzzypoints𝑥𝛽such  that if  𝑈isaQ-neighbourhoodof𝑥𝛽and  𝐸∈𝐼thenfor
 atleast one  point 
𝑦∈Xfor  which𝑈(𝑦)  +  𝐴(𝑦)  −1>𝐸(𝑦)[9]. 

Definition2.3:The  Closureof a fuzzy set Adenotedby𝐶𝑙∗(𝐴)in(X,𝑟,𝐼)defined as 
𝐶𝑙∗(𝐴)=𝐴𝖴𝐴∗[9]. 

Ina fuzzy ideal topological space (X, 𝑟, 𝐼) ,the  collection   𝑟∗ (𝐼)  means anextension  offuzzy   
topological   space   than   𝑟via   fuzzy   ideal   which   is   constructed   by   considering   
theClass𝛽={𝑈−𝐸∶𝑈∈𝑟,𝐸∈𝐼}asabase[9]. 

Definition 2.4: Afuzzy set𝐴of a fuzzy   ideal   topological   space (X, 𝑟, 𝐼)   is   called   fuzzy 𝐼g -closed 
if𝐴* ≤𝑈, whenever 𝐴≤𝑈and 𝑈is   fuzzy   open. AndA is calledcalled   fuzzy 𝐼g –open 
ifitscomplementisfuzzy𝐼g–closed[10]. 

Remark 2.5: Every fuzzy 𝑔-closed (resp. fuzzy ∗-closed) set is fuzzy 𝐼g –closed and every fuzzy 𝑔-
open(resp. fuzzy ∗-open) set is fuzzy 𝐼g –open. Examples can be easily constructed to show that the 
conversemay not betrue[10]. 
Remark2.6:Ina fuzzyidealtopologicalspace (X,𝑟,𝐼),I isfuzzy𝐼g-closedfor everyI∈I [10]. 
Lemma2.7:𝐴≤𝐵⇔(𝐴𝑞1−𝐵),foreverypairoffuzzysets𝐴and 𝐵ofX[11]. 
Definition2.8:Let 𝐹(X) be a class of fuzzy subsets of a non empty set X. A subclass 𝐹𝑚of 𝐹(X) iscalled 
fuzzy minimal structure on X (or a 𝐹𝑚-structure) if 0 ∈ 𝐹𝑚, 1 ∈ 𝐹𝑚. The pair (X, 𝐹𝑚) is called 
fuzzyminimalspaceora𝐹𝑚-space.Afuzzyset𝐴iscalled𝐹𝑚-opensetif𝐴∈𝐹𝑚,if𝐴𝑐∈𝐹𝑚then𝐴iscalled 
𝐹𝑚-closedset[6]. 

Remark2.9:FuzzyminimalstructureonXmaintainsonlythefirstconditionofthedefinitionoffuzzytopology[6]. 
 
 

Remark2.10:Let(X,𝑟)beafuzzytopologicalspace.Thenthesubfamilies𝑟,𝐹𝑆𝑂(X),𝐹𝑃𝑂(X), 
𝐹ð𝑃𝑂(X),𝐹𝑆𝑃𝑂(X),𝐹𝑆ð𝑃𝑂(X),of𝐹(X)areallfuzzyminimalstructuresonX[6]. 

 
Definition 2.11: Let X be a nonempty set and 𝐹𝑚be a fuzzy minimal structure on X.Then the𝐹𝑚-
closureandthe𝐹𝑚-interior ofafuzzyset ofXaredefinedinasfollows[6]: 

(i)𝐹𝑚𝐶𝑙(𝐴)= ∩{𝜎∶𝐴⊆𝜎,𝜎𝑐∈𝐹𝑚}, 
(ii)𝐹𝑚𝐼𝑘𝑡(𝐴)= 𝖴{δ∶δ⊂𝐴,δ∈𝐹𝑚}. 

Lemma2.12:Let(X,𝐹𝑚)be a𝐹𝑚-space onXand𝐴∈𝐹𝑚and𝑥𝛼beafuzzypoint inX. Then𝑥𝛼∈𝐹𝑚 

𝐶𝑙(𝐴)ifand onlyif𝜇𝑞𝐴foranyfuzzy set𝜇∈𝐹𝑚satisfyingthecondition𝑥𝛼𝑞𝜇.[6]. 

3.1FuzzyMinimalIdealspace 
 

 
Definition3.1: Let 𝐹(X) be a class of fuzzy subsetsof a non empty set X. A subclass 𝐹𝑚of 𝐹(X) 
iscalledfuzzyminimalidealstructureonX(ora𝐹𝑚𝐼-structure)(i)if𝐴∈𝐼and𝐵≤𝐴,then𝐵∈𝐼 
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(heredity),(ii)if𝐴∈𝐼and  𝐵∈𝐼then  𝐴𝖴𝐵∈𝐼(finite  additivity)is  called  a  fuzzy  
idealonX.Thetriplex(X,𝐹𝑚,𝐼)denotes afuzzyminimal idealtopologicalspace. 

Thelocalfunction  forafuzzyset  𝐴ofXwith  respect  to𝐹𝑚and𝐼denotedby𝐴∗ ( 
𝐹𝑚, 𝐼) ( brieflyA*)inafuzzyminimalideal   topological   space (X, 𝐹𝑚, 𝐼) isthe   union  of   allfuzzy   
points𝑥𝛽such   that   if   𝑈is afuzzy Q-neighbourhood of 𝑥𝛽and   𝐸∈𝐼thenfor   at 
leastonepoint𝑦∈Xforwhich𝑈(𝑦)+𝐴(𝑦)−  1>𝐸(𝑦). 

 
 

Remark3.2: Let(X,𝐹𝑚,I)beafuzzyminimalstructure.Then 
(i)If𝐼={∅},then𝐴∗(∅)=𝑚𝐶𝑙(𝐴), 
(ii)If𝐼=℘(X),then𝐴∗(℘(X))= ∅ 

 
Definition3.3:Let (X,𝐹𝑚,𝐼)beafuzzyminimalspacewithanideal𝐼onX.For𝐴⊂Xthesetoperator 
𝑚𝐶𝑙∗iscalledafuzzyminimal∗-closureidealandisdefinedas𝑚𝐶𝑙∗(𝐴)=𝐴𝖴𝐴∗.Itisdenotedas 
𝑚∗(X,𝐹,𝐼)thefuzzyminimalstructuregeneratedby𝑚𝐶𝑙∗,thatis,𝑚∗(X,𝐹 ,𝐼)={𝑈⊂X∶ 

S 𝑚 S 𝑚 
𝑚𝐶𝑙∗(X−𝑈)=X−𝑈};𝑚∗(X,𝐹)iscalledfuzzy∗-minimalidealstructurewhichisfinerthan𝐹. 

S 𝑚 𝑚 
 

Remark3.4:Theelementsof𝑚∗(X,𝐹,𝐼)arecalledfuzzyminimal ∗-open(briefly,fuzzy𝑚∗-open)and 
S 𝑚 

the complement of afuzzy𝑚∗-open set iscalled fuzzyminimal∗-closed (briefly,fuzzy𝑚∗-closed). 
 

Theorem3.5:Let(X,𝐹𝑚)beafuzzyminimal-spacewithanfuzzy ideal 𝐼onXand𝐴,𝐵 
be fuzzysubsetsofX.Thenthefollowingpropertieshold: 

(i)𝐴⊂𝐵⇒𝐴∗⊂𝐵∗, 
𝑚 𝑚 

(ii)𝐼⊂𝐼,⇒𝐴∗(𝐼,)⊂𝐴∗(𝐼), 
𝑚 𝑚 

(iii)𝐴∗=𝑚𝐶𝑙(𝐴∗)⊂𝑚𝐶𝑙(𝐴), 
𝑚 𝑚 

(iv)𝐴∗𝖴𝐵∗⊂(𝐴𝖴𝐵)∗, 
𝑚 𝑚 𝑚 

(v)(𝐴∗)∗ ⊂𝐴∗. 
𝑚𝑚 𝑚 

Proof:(i)Since𝐴⊂𝐵⇒𝐴∗⊂𝐵∗,forevery𝑥∈𝐴∗.Thenbythedefinition 𝑥∈𝐴∗implies 𝑥∈ 
𝑚 𝑚 𝑚 𝑚 

𝐵∗.Whichcompletesthe proof. 
(ii) Theproofis obvious 
(iii) Theproofis obvious 
(iv) Let𝑥𝛽∉𝐴∗𝖴𝐵∗therefore𝑥 

 

isnotcontainedinboth𝐴∗and𝐵∗.ThenthereisoneQ- 
neighbourhoof𝑢1of𝑥𝛽suchthatforevery𝑦∈X,𝑢1+𝐴(𝑦)−1≤𝐸1,forsome𝐸1  ∈ 
𝐼.SimilarlythereisoneQ-neighborhoodof 𝑢2of 𝑥𝛽suchthatforevery 
𝑦∈X,𝑢2+𝐴(𝑦)−1≤𝐸2,forsome𝐸2  ∈𝐼.Let𝑢=𝑢1𝖴𝑢2,uisalsoQ-neighbourhoodof  𝑥𝛽suchthat 
𝑢(𝑦)+𝐴𝖴𝐵(𝑦)−1≤𝐸1𝖴𝐸1forevery𝑦∈X.Therforebyfininteadditivityoffuzzy 
ideal𝐸1𝖴𝐸1∈𝐼and𝑥𝛽∉(𝐴𝖴𝐵)∗.Hence𝐴∗𝖴𝐵∗⊂(𝐴𝖴𝐵)∗. 

(v) Theproofis obvious. 
𝑚 𝑚 𝑚 

Remark3.6:Let(X,𝐹𝑚,𝐼)beafuzzyminimalidealspacewithanideal𝐼onX,then𝐴∗𝖴𝐵∗= 

(𝐴𝖴𝐵)∗. 
𝑚 𝑚 

Corollary3.7:Let (X,𝐹𝑚,𝐼)beafuzzyminimalspaceand𝐴⊂X.Thenthesetoperatorfuzzy𝑚𝐶𝑙∗(𝐴) 
satisfiesthefollowingconditions: 

(i)𝐴⊂𝑚𝐶𝑙∗(𝐴), 
(ii) 𝑚𝐶𝑙(∅)=∅𝑎𝑘𝑑𝑚𝐶𝑙∗(X)=X,(iii)𝐼f 
𝐴⊂𝐵, 
𝑡ℎe𝑘𝑚𝐶𝑙∗(𝐴)⊂𝑚𝐶𝑙∗(𝐵),(iv)𝑚𝐶𝑙∗(𝐴)𝖴𝑚
𝐶𝑙∗(𝐵)⊂𝑚𝐶𝑙∗(𝐴𝖴𝐵). 

𝛽 
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𝑚 

4.1Fuzzyminimal𝐼𝑔-closed 
Definition4.1:Asubset𝐴offuzzyminimalidealspace(X,𝐹𝑚,𝐼)isfuzzyminimal−𝐼-
generalizedclosed(inbrief,fuzzyminimal𝐼g-closed)if𝐴∗ ⊂𝑈whenever𝑈isfuzzyminimal-openanddenotedas 
(X,𝐹𝑚,𝐼g). 
Proposition4.2:Let(X,𝑚S)beafuzzyminimalspace.Everyfuzzyminimal-closedsetisfuzzyminimal 
𝐼g-closed. 

Remark4.3:Everyfuzzyminimal∗-closedsetisfuzzyminimal𝐼g-closed.Buttheconversemaynotbetrue. 

Examplescan beeasilyconstructed toshowthat theconversemaynotbetrue. 

Example4.4:LetX={a,b} andAand Ubedefined as follows: 
 

A(a)=0.3,A(b)=0.2 
 

U(a)=0.5,U(b)=0.7 
 

Let𝑟={0,U,1}bethefuzzyminimaltopologyonXandI={0}beafuzzyminimalideal 

onX.ThenAis fuzzy minimal𝐼g-closedin(X,𝐹𝑚,𝐼), butnotfuzzy minimal ∗-closed. 

Remark4.5:Let(X,𝐹𝑚,𝐼)beafuzzyminimalidealspacetheneveryfuzzy𝑔-closedset(resp.fuzzy∗-closed)set 
isfuzzyminimal𝐼g-closed. 

 
Theorem4.7:Let(X,𝐹𝑚,𝐼) beafuzzyminimalidealtopologicalspace.Then 𝐴∗is
 fuzzyminimal𝐼g-closed foreveryfuzzy set𝐴ofX. 

 
Proof:Let𝐴beafuzzysetofXand𝑈beanyfuzzyminimalopensetofXsuchthat𝐴∗≤𝑈.Since 
(𝐴∗)*≤𝐴∗itfollowsthat(𝐴∗)*≤𝑈.Hence𝐴∗isfuzzy minimal𝐼g-closed. 

Theorem4.8:Let(X,𝐹𝑚,𝐼)beafuzzyminimalidealtopologicalspaceand𝐴beafuzzy minimal𝐼g-
closedandfuzzy open setinX. Then𝐴isfuzzy minimal∗-closed. 

 
Proof:Since𝐴isfuzzy open andfuzzy minimal𝐼g-closedand𝐴≤𝐴.Itfollowsthat𝐴*≤𝐴because𝐴 

isfuzzyminimal𝐼g-closed.Hence𝐶𝑙*(𝐴)=𝐴𝖴𝐴*≤𝐴and𝐴is fuzzyminimal∗-closed. 

Theorem4.9:Let(X,𝐹𝑚,𝐼)beafuzzyminimalidealtopologicalspaceand𝐴beafuzzyminimalsetof 
X. Thenthe followingare equivalent: 

(i) 𝐴isfuzzyminimal𝐼g-closed. 
(ii) 𝐶𝑙*(𝐴)≤𝑈whenever 𝐴≤𝑈and𝑈isfuzzyminimalopenin X. 

(iii) (𝐴𝑞𝐹)⟹(𝐶𝑙*(𝐴)𝑞𝐹) foreveryfuzzyminmalclosedset 𝐹of X. 

(iv) (𝐴𝑞𝐹)⟹(𝐴*𝑞𝐹)forevery fuzzyminimalclosedset𝐹ofX. 

Proof:(i) ⟹(ii).Let 𝐴beafuzzyminimal 𝐼g -closedsetin X.Let 𝐴≤𝑈where 𝑈isfuzzyminimalopensetin 
X.Then  𝐴*≤𝑈.Hence𝐶𝑙*(𝐴)=𝐴𝖴𝐴*≤𝑈.Whichimpliesthat 𝐶𝑙*(𝐴)≤𝑈. 
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(ii)⟹(i).Let𝐴beafuzzysetofX.Byhypothesis 𝐶𝑙*(𝐴)≤𝑈.Whichimpliesthat 𝐴*≤𝑈.Hence𝐴isfuzzyminimal𝐼g-
closed. 

(ii) ⟹(iii).Let 𝐹bea fuzzy minimal closedset of X and (𝐴𝑞𝐹).Then 1 − 𝐹is fuzzy minimalopen 
inXandbyLemma2.7,≤1−𝐹.Therefore,𝐶𝑙*(𝐴)≤1−𝐹,because𝐴isfuzzy minimal𝐼g-
closed. HencebyLemma2.7,, (𝐶𝑙*(𝐴)𝑞𝐹). 

(iii) ⟹(ii).Let𝑈beafuzzyminimalopensetofXsuchthat𝐴≤𝑈.ThenbyLemma2.7,,(𝐴𝑞(1 − 

𝑈))and1−𝑈is  fuzzyminimalclosedinX.Thereforebyhypothesis(𝐶𝑙*(𝐴)𝑞(1−𝑈)).Hence, 
𝐶𝑙*(𝐴)≤𝑈. 

 

(i)⟹(iv). Let 𝐹be a fuzzy minimal closed set in X such that (𝐴𝑞𝐹). Then 𝐴≤1 − 𝐹where 1 − 

𝐹isfuzzyminimalopen. Thereforeby(i)𝐴*≤1−𝐹. Hence(𝐴*𝑞𝐹). 
 

(iv) ⟹(i).Let𝑈beafuzzyminimalclosedsetinXsuchthat𝐴≤𝑈.ThenbyLemma2.7,,(𝐴𝑞(1− 

𝑈))and1−𝑈isfuzzyminimalclosedinX.Thereforebyhypothesis(𝐴*𝑞(1 −𝑈)).Hence𝐴*≤𝑈 

and𝐴isfuzzyminimal 𝐼g-closedsetinX. 

Theorem4.10:Let (X,𝐹𝑚,𝐼)beafuzzyminimalidealtopologicalspaceand𝐴beafuzzy  minimal 
𝐼g-closedset. Then𝑥𝑞𝐶𝑙*(𝐴)⟹𝐶𝑙(𝑥)𝑞𝐴foranyfuzzypoint𝑥ofX. 

Proof: Let 𝑥𝑞𝐶𝑙*(𝐴) . If (𝐶𝑙(𝑥)𝑞𝐴). Then by Lemma 2.7, , 𝐴≤(1 − 𝐶𝑙(𝑥)). And so by Theorem3.3(ii), 
𝐶𝑙*(𝐴)≤(1 − 𝐶𝑙(𝑥)) because (1 − 𝐶𝑙(𝑥)) isfuzzyminimalopensetin X.Whichimpliesthat𝐶𝑙*(𝐴)≤(1 − 

𝑥).Hence by Theorem3.3(ii),(𝑥𝑞𝐶𝑙*(𝐴)),which is acontradiction. 

Theorem4.11:Let(X,𝐹𝑚,𝐼)  beafuzzyminimalidealtopologicalspaceand𝐴beafuzzy minimal 
𝐼g-closedsetinX.Then𝐴isfuzzyminimal∗-closed. 
Proof:Theproofisobvious. 

 
Theorem 4.12: Let (X, 𝐹𝑚, 𝐼) be a fuzzy minimal ideal topological space and 𝐴be fuzzy ∗-dense in 
itselffuzzyminimal𝐼g-closedsetofX.Then 𝐴isfuzzy𝑔-closed. 
Proof: Let 𝑈be a fuzzy minimal open set of X such that 𝐴≤𝑈.Since 𝐴 is fuzzy minimal 𝐼g-closed, 
byTheorem 4.9 (ii), 𝐶𝑙*(𝐴)≤𝑈.Therefore, 𝐶𝑙(𝐴)≤𝑈,because 𝐴 isfuzzy ∗-dense in itself. Hence 
𝐴isfuzzy𝑔-closed. 

 
Theorem4.13:Let (X, 𝐹𝑚, 𝐼) beafuzzyminimalidealtopologicalspacewhere 𝐼={0} and 
𝐴beafuzzyminimalsetof X.Then𝐴is fuzzyminimal𝐼g-closedifandonlyif𝐴is fuzzy𝑔-closed. 
Proof: Since𝐼={0},𝐴*=𝐶𝑙(𝐴)foreachsubset𝐴of.Nowtheresultcanbeeasilyproved. 

 
Theorem4.14:Let (X,𝐹𝑚,𝐼)beafuzzyminimalidealtopologicalspaceand𝐴,𝐵arefuzzyminimal𝐼g-closed 
setsofX. Then𝐴𝖴𝐵isfuzzy minimal𝐼g-closed. 
Proof:Let𝑈beafuzzyminimalopensetofXsuchthat𝐴𝖴𝐵≤𝑈.Then𝐴≤𝑈and𝐵≤𝑈 

.Therefore𝐴*≤𝑈and𝐵*≤𝑈because𝐴and𝐵arefuzzyminimal𝐼g-closedsetsofX.Hence(𝐴𝖴 

𝐵)*≤𝑈and𝐴𝖴𝐵isfuzzy minimal𝐼g-closed. 

Remark4.15:The intersection of two fuzzy minimal 𝐼g-closed
 setsinafuzzyminimalidealtopological space(X,𝐹𝑚,𝐼)maynotbefuzzyminimal𝐼g-
closed. 

Example 4.16:LetX={a,b}andA,Bbetwofuzzyminimalsetsdefinedas  follows : 
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A(a) =0.9 , A(b) =0.7 
B(a) =0.8 , B(b)=0.7 
U(a) =0.3 , U(b) =0.4 

Let  τ={0,U,1}  and I={0}.Then  Aand  B  are fuzzyminimal𝐼g-closedsetsin  (X,𝐹𝑚,𝐼) 

butA∩B  is  notfuzzy   minimal𝐼g-closed. 

Theorem4.17:Let(X,𝐹𝑚,𝐼)beafuzzyidealtopologicalspaceandA,BarefuzzyminimalsetsofXsuchthatA≤B≤
Cl*(A).IfAisfuzzyminimal𝐼g-closedset inX,thenBis fuzzyminimal𝐼g-
closed.Proof:LetUbeafuzzyminimalopensetsuchthatB≤U.SinceA≤BwehaveA≤U.Hence,Cl*(A)≤Ubeca
useA isfuzzyminimal𝐼g-closed.NowB ≤Cl*(A)impliesthatCl*(B)≤Cl*(A)≤U 
.ConsequenlyBisfuzzyminimal𝐼g-closed. 

 
Theorem4.18:Let(X,𝐹𝑚,𝐼)beafuzzyminimalidealtopologicalspaceand𝐴,𝐵arefuzzyminimalsetsofXsuch 
that𝐴≤𝐵≤𝐴*.Then𝐴and𝐵arefuzzy𝐼g-closed. 
Proof:Theproofisobvious. 

 
Theorem 4.19: Let(X, 𝐹𝑚, 𝐼)   be   a fuzzy minimal ideal topological space .If 𝐴and  𝐵are fuzzysubsets   
ofXsuch that𝐴 ≤ 𝐵 ≤ 𝐴*   and𝐴isfuzzy   minimal 𝐼g-closed . Then   𝐴* = 𝐵* and 𝐵isfuzzyminimal∗-open 
initself. 

 
Proof:Obvious. 

 
Theorem 4.20: Let(X, 𝐹𝑚, 𝐼)bea fuzzy minimal ideal topological spaceandℱbethefamilyofallfuzzy 
minimal∗- closedsetsofX . Thenτ ⊂ℱifandonlyifeveryfuzzysetofXisfuzzyminimal𝐼g-closed. 

Proof:Necessity.Let τ⊂ℱand𝑈 bea fuzzyminimal opensetinXsuchthat 𝐴≤𝑈.Now 
𝑈∈𝑟⟹𝑈∈ℱ.Andso  𝐶𝑙*(𝐴)≤𝐶𝑙*(𝑈)=𝑈and  𝐴 is  fuzzy  minimal𝐼g  -closedsetin 
X. 
Sufficiency. Suppose that everyfuzzy minimalsetofXisfuzzy  minimal 𝐼g-closed .Let𝑈∈ 𝑟.Since 
𝑈isfuzzyminimal 𝐼g -closed andU≤ U, 𝐶𝑙*( 𝑈)≤ 𝑈.Hence 𝐶𝑙*( 𝑈)= 𝑈and 𝑈 ∈ℱ.Thereforeτ⊂ℱ. 

 
Definition 4.21: A fuzzy set 𝐴of a fuzzy minimal ideal topological space (X, 𝐹𝑚, 𝐼)is called 
fuzzyminimal𝐼g-open ifits complement1−𝐴isfuzzyminimal𝐼g-closed. 

Remark 4.22:Every fuzzy𝑔-open setis fuzzyminimal𝐼g-open . Buttheconverse maynotbetrue. 
 

Remark 4.23: Every fuzzy ∗-open set in a fuzzy minimal ideal topological space (X, 𝐹𝑚, 𝐼)is 
fuzzyminimal𝐼g-open. But the conversemay notbetrue. 

Theorem4.24:Let(X,𝐹𝑚,𝐼) beafuzzyminimalidealtopologicalspaceand𝐴isfuzzysetofX.Then 
𝐴isfuzzyminimal𝐼g-openif andonlyif𝐹≤𝐼𝑘𝑡*(𝐴)whenever 𝐹isfuzzyminimal closedand𝐹≤𝐴. 

Proof: Necessity. Let 𝐴be fuzzy minimal 𝐼g-open and 𝐹is fuzzy minimal closed set such that 𝐹≤𝐴.Then1 
−𝐴isfuzzyminimal𝐼g-closed,1 − 𝐴≤1 −𝐹and1 −𝐹isfuzzyminimalopenin X.Hence 
𝐶𝑙*(1−𝐴)≤(1−𝐹).Whichimpliesthat 𝐹≤𝐼𝑘𝑡*(𝐴). 
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Sufficiency.Let𝑈beafuzzyminimalopensetsuchthat1 
−𝐴≤𝑈.Then1−𝑈isfuzzyminimalclosedsetofXsuchthat1−𝑈≤𝐴.Andsobyhypothesis,1−𝑈≤𝐼𝑘𝑡*(𝐴).Whichi
mpliesthat 
𝐶𝑙*(1−𝐴)≤𝑈and1−𝐴isfuzzyminimal 𝐼g-closed.Hence𝐴isfuzzyminimal𝐼g-open. 

Theorem4.25:Let(X,𝐹𝑚,𝐼) beafuzzyminimalidealtopologicalspaceand𝐴beafuzzysetofX.If 
𝐴isfuzzyminimal 𝐼g-open and   𝐼𝑘𝑡*(𝐴)≤𝐵≤𝐴,then𝐵 is   fuzzy minimal𝐼g-open. 
Proof:FollowsfromDefinition4.21andTheorem 4.18. 
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