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ABSTRACT

Inthispaper,unionofFuzzysubsets,Fuzzysub–Quadraticgroup,fuzzysub-Pentantgroup

andFuzzysub–Ngroupsarediscussed.Moreover,somepropertiesandtheoremsbasedonthesehave

beenderivedandderivethedefinitionsofUnionofFuzzysub–Quadraticgroup,definitionsofUnionof

fuzzysub-PentantgroupandsoondefinitionsofUnionofFuzzysub–Ngroups,andderivethedefinitions

ofFuzzyQuadraticgroup,definitionsoffuzzyPentantgroupandsoondefinitionsofFuzzyNgroupand

definitionofQuadraticgroup,definitionsofPentantgroupandsoondefinitionsofNgroup.

Keywords:FuzzyGroup,FuzzySub-Bigroup,FuzzySubgroup,FuzzySub-Trigroup,UnionofFuzzy

Subsets,FuzzySub–QuadraticGroup,FuzzySub-PentantGroupandFuzzySub–NGroups.

I. INTRODUCTION

TheconceptoffuzzysetswasinitiatedbyZadeh.

Thenithasbecomeavigorousareaofresearchin

engineering, medical science, social science,

graphtheoryetc.Rosenfeldgavetheideaoffuzzy

subgroupsSincethepaperfuzzysettheoryhas

been considerablydeveloped byzadeh himself

and someresearchers.Theoriginalconceptof

fuzzysets was introduced as an extension of

crisps(usual)sets,byenlargingthetruthvalueset

of“gradeofmembers”from thetwovalueset{0,1}

tounitinterval{0,1}ofrealnumbers.Thestudyof

fuzzygroup was started byRosenfeld.Itwas

extended byRoventa who have introduced the

fuzzygroupsoperatingonfuzzysets.

Rosenfieldintroducedthenotionoffuzzygroup

andshowedthatmanygrouptheoryresultscanbe

extendedinanelementarymannertodevelopthe

theoryoffuzzygroup.Theunderlyinglogicofthe

theoryoffuzzygroupistoprovideastrictfuzzy

algebraicstructurewherelevelsubsetofafuzzy

groupofagroupGisasubgroupofthegroup.

The notion ofbigroup was firstintroduced by

P.L.Maggu in 1994. W.B.Vasanthakandasamy

introducedfuzzysub-bigroupwithrespectto+‟

and .‟and illustrate it with example.

W.B.Vasanthakandasamy was the firstone to

introducethenotionofbigroupsintheyear1994.

Severalmathematicians have followed them in

investigatingthefuzzygrouptheory.

II.PRELIMINARIES

Inthissectioncontainsomedefinitions,examples

andsomeresults.

2.1.ConceptofaFuzzyset:

Theconceptofafuzzysetisanextensionofthe

conceptofacrispset.Justasacrispsetona

universalsetU is defined byits characteristic

functionfrom Uto{0,1},afuzzysetonadomain

Uisdefinedbyitsmembershipfunctionfrom

Uto[0,1].

LetU be a non-empty set,to be called the

Universalset(or)Universeofdiscourseorsimply

adomain.Then,byafuzzysetonUismeanta

function
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A:U→[0,1].Aiscalledthemembershipfunction;

A(x)iscalledthemembershipgradeofxinA.We

alsowrite

A={(x,A(x)):x∈U}.

Examples:

ConsiderU={a ,b ,c ,d}and A:U→1 defined by

A(a)=0,A(b)=0.7,A(c)=0.4,and A(d)=1.Then A is a

fuzzysetcanalsobewrittenasfollows:

A={(a,0),(b,0.7),(c,0.4),(d,1)}.

2.2.RelationbetweenFuzzysets:

LetUbeadomainandA,BbefuzzysetsonU.

Inclusion (or) Containment:A is said to be

included(or)containedinBifandonlyifA(x)≤B(x)

forallxinU.Insymbols,wewrite,A⊆B.Wealso

saythatAisasubsetofB.

2.3Definition

LetSbeaset.AfuzzysubsetAofSisa

function

A:S→ [0,1].

2.4.DefinitionofUnionofFuzzysets:

Theunionoftwofuzzysubsets , isdefinedbyμ
1
μ
2 

( ∪ )(x)=max{ (x),(x)}foreveryxinU.μ
1

μ
2

μ
1

μ
2

2.5.DefinitionofFuzzySubgroup:

LetGbeagroup. AfuzzysubsetμofagroupGis

calledafuzzysubgroupofthegroupGif

i)μ(xy)≥min{μ(x),μ(y)}foreveryx,y∈G.And

ii)μ( )=μ(x)foreveryx∈G.x
-1

2.6.DefinitionofFuzzyUnionofthefuzzysets

and :μ
1

μ
2

Let beafuzzysubsetofaset and beaμ
1

x
1

μ
2

fuzzysubsetofaset ,thenthefuzzyunionofx
2

thefuzzysets and isdefinedasafunction.μ
1

μ
2

∪ : ∪ → givenbyμ
1

μ
2
x
1

x
2
[0,1]

( ∪ )(x)= max( (x),(x))ifx∈ ∩μ
1

μ
2

μ
1

μ
2

x
1

x
2.

(x)ifx∈ &x∉μ
1

x
1

x
2.

A (x)ifx∈ &x∉μ
2

x
2

x
1.

2.7.Definition:

Aset(G,+,∙)withtwobinaryoperations‘+‘and‘.

‘iscalledabigroupifthereexisttwoproper

subsets and ofGsuchthatG
1

G
2

i.G= ∪G
1

G
2

ii.( ,+)isagroup.G
1

iii.( ,.)isagroup.G
2

Anon-emptysubsetHofabigroup(G,+,.)is

calledasub-bigroup,ifHitselfisabigroupunder

‘+‘and‘.‘operationsdefinedonG.

2.8.Definitionoffuzzysub-bigroupofthe

bigroupG:

Let(G,+,.)beabigroupwithtwobinary

operations+(addition),.(multiplications).Thenμ:

G→ [0,1]issaidtobeafuzzysub-bigroupofthe

bigroupGunder,+,.,operationsdefinedonG.if

thereexiststwoproperfuzzysubsets of andμ
1

G
1

of suchthatμ
2

G
2

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) μ=(  ).μ
1

μ
2

2.9.Definition:

Aset(G,+,∙,*)withthreebinaryoperations‘+‘,‘.

‘and*iscalledaTrigroupifthereexistthree

propersubsets , and ofGsuchthatG
1
G
2

G
3

i.G= ∪ ∪ .G
1

G
2

G
3

ii.( ,+)isagroup.G
1

iii.( ,.)isagroup.G
2

iv.( ,*)isagroup.G
3

Anon-emptysubsetHofaTrigroup(G,+,.,*)is

calledasub-trigroup,ifHitselfisatrigroupunder

‘+‘,‘.‘and*operationsdefinedonG.

2.10.Definition of thefuzzyunionofthefuzzy

sets and , :µ
1

µ
2

µ
3

Let beafuzzysubsetofaset and beaµ
1

X
1

µ
2

fuzzysubsetofaset , beafuzzysubsetofaX
2
µ
3

set .thenthefuzzyunionofthefuzzysubsetsX
3

and , isdefinedasafunction.µ
1

µ
2
µ
3
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  :   → [0,1]givenbyµ
1
µ
2
µ
3

X
1

X
2

X
3

2.11.Definitionoffuzzysub-trigroupofthe

trigroupG:

Let(G,+ ,.,*)be a trigroup with three binary

operations +(addition),.(multiplications),*

(ab/2).Thenμ:G→ [0,1]issaidtobeafuzzy

sub-trigroup ofthe trigroup G under,+ ,.,*

operations defined on G.ifthere exists three

properfuzzysubsets of and of ,μ
1

G
1

μ
2

G
2

of suchthatμ
3

G
3

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) ( ,*)isafuzzysubgroupof( ,*)μ
3

G
3

(iv) μ=(   ).μ
1
μ
2
μ
3

Note:

AfuzzysubsetμofagroupGissaidtobeaunion

ofthreefuzzysub-groupsofthegroupGifthere

existsthreefuzzysubgroupsμ and , of1 μ
2
μ
3

μ ( = A, = A and = A) such thatμ
1

μ
2

μ
3

μ=(   ).μ
1

μ
2

μ
3

Herebytheterm fuzzysubgroup λofμsays

thatλisafuzzysubgroupofthegroupGand

λ μ (where μ is also a fuzzysubgroup of

G).Similarly,wedefinethedefinitionsoffuzzy

unionoftheQuadraticfuzzysets,andsoonfuzzy

unionofthenfuzzysets.

2.12.Definition:

Aset(G,+,∙,*,**)withfourbinaryoperations‘+

‘,‘.‘and*,**iscalledaQuadraticgroupifthere

existfourpropersubsets , and , ofGG
1
G
2

G
3
G
4

suchthat

i.G= ∪ ∪ ∪ .G
1

G
2

G
3

G
4

ii.( ,+)isagroup.G
1

iii.( ,.)isagroup.G
2

iv.( ,*)isagroup.G
3

v.( ,**)isagroup.G
4

Anon-emptysubsetHofaQuadraticgroup(G,+,

.,*,**) iscalledasub-Quadraticgroup,ifHitself

isaQuadraticgroupunder ‘+‘ ,‘.‘and*,**

operationsdefinedonG.

2.13.Definitionofthefuzzyunionofthefuzzy

sets andµ , :µ
1 2µ3,µ4

Let beafuzzysubsetofaset and beaµ
1

X
1

µ
2

fuzzysubsetofaset , beafuzzysubsetofaX
2

µ
3

set , beafuzzysubsetofaset .thentheX
3

µ
4

X
4

fuzzyunionofthefuzzysubsets and , isµ
1

µ
2
µ
3,
µ
4,

definedasafunction

   :    → [0,1]givenbyµ
1
µ
2
µ
3
µ
4
X
1

X
2

X
3

X
4

2.14.Definition:

Aset(G,+,∙,*,**,***)withfivebinaryoperations

‘+‘,‘.‘and*,**,***iscalledaPentantgroupif

thereexistfivepropersubsets , and , ,G
1
G
2

G
3
G
4

ofGsuchthatG
5

i.G= ∪ ∪ ∪ ∪ .G
1

G
2

G
3

G
4

G
5

ii.( ,+)isagroup.G
1
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iii.( ,.)isagroup.G
2

iv.( ,*)isagroup.G
3

v.( ,**)isagroup.G
4

vi.( ,***)isagroup.G
5

Anon-emptysubsetHofaPentantgroup(G,+,.

,*,**,***)iscalledasub-Pentantgroup,ifHitself

isaPentantgroupunder‘+‘,‘.‘and*,**,***

operationsdefinedonG.

2.15.Definitionofthefuzzyunionofthefuzzy

sets and , ,:µ
1

µ
2

µ
3
,µ

4
µ
5

Let beafuzzysubsetofaset and beaµ
1

X
1

µ
2

fuzzysubsetofaset , beafuzzysubsetofaX
2

µ
3

set , beafuzzysubsetofaset , beaX
3

µ
4

X
4,

µ
5

fuzzysubsetofaset .thenthe fuzzyunionoftheX
5

fuzzysubsets and , ,isdefinedasaµ
1

µ
2

µ
3,
µ
4,
µ
5

function.

    :     → [0,1]µ
1
µ
2
µ
3
µ
4
µ
5
X
1

X
2

X
3

X
4

X
5

givenby

Similarlyforn

2.16.Definitionofthe-fuzzyunionofthefuzzy

sets and , ………,:µ
1

µ
2

µ
3

µn

Let beafuzzysubsetofaset and beaµ
1

X
1

µ
2

fuzzysubsetofaset , beafuzzysubsetofaX
2

µ
3

set ,andsoon…..beafuzzysubsetofaset .X
3

µn Xn
thenthefuzzyunionofthefuzzysubsets

and ,…….., isdefinedasafunction.µ
1

µ
2

µn

 ….. :  ….. → [0,1]givenbyµ
1
µ
2

µn X
1

X
2

Xn

2.17.Definition:

Aset (G,+,∙,*,**,***,…….,(n-2)*) with'n'binary

operations‘+‘,‘.‘and*,**,***,……(n-2)*

iscalled a “n”group ifthere exist'n'proper

subsets , and ,…., ofGsuchthatG
1
G
2

G
3

Gn
i.G= ∪ ∪ …..∪∪∪∪ .G

1
G
2

G
3

Gn
ii.( ,+)isagroup.G

1

iii.( ,.)isagroup.G
2

iv.( ,*)isagroup.G
3

v.( ,**)isagroup.G
4

…………………………….

……………………………

vi.( ,***…,(n-2)*)isagroup.Gn
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Anon-emptysubsetH ofa“n” group(G ,+,.

,*,**,***…..,(n-2)*) iscalledasub-“n”group,ifH

itselfisa“n”groupunder ‘+‘,‘.‘and *,**,***

,…..,,(n-2)*operationsdefinedonG.

Similarly,wedefinethedefinitionsoffuzzyunion

oftheQuadraticfuzzysets,andsoonfuzzyunion

ofthenfuzzysets.

2.18.Definitionoffuzzysub-quadraticgroupof

theQuadraticgroupG:

Let(G,+,.,*,**)bea Quadraticgroupwith Four

binaryoperations+(addition),.(multiplications),*

,**.Thenμ:G→ [0,1]issaidtobea fuzzysub-

quadraticgroupoftheQuadraticgroupG under,+,

.,*,**operationsdefinedonG.ifthereexistsfour

properfuzzysubsets of and of , ofμ
1

G
1

μ
2

G
2
μ
3

G
3

, of suchthatμ
4

G
4

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) ( ,*)isafuzzysubgroupof( ,*)μ
3

G
3

(iv) ( ,**)isafuzzysubgroupof( ,**)μ
4

G
4

(v) μ=(    ).μ
1
μ
2
μ
3
μ
4

2.19.Definitionoffuzzysub-Pentantgroupof

thepentantgroupG:

Let(G,+,.,*,**,***)bea Pentantgroupwith Five

binaryoperations+(addition),.(multiplications),*

,**,***.Thenμ:G→ [0,1]issaidtobeafuzzy

sub-pentantgroupofthePentantgroupG under

,+,.,*,**,***,operationsdefinedonG.ifthereexists

fiveproperfuzzysubsets of and of ,μ
1

G
1

μ
2

G
2

of , of , of suchthatμ
3

G
3
μ
4

G
4
μ
5

G
5

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) ( ,*)isafuzzysubgroupof( ,*)μ
3

G
3

(iv) ( ,**)isafuzzysubgroupof( ,**)μ
4

G
4

(v) ( ,***)isafuzzysubgroupof( ,***)μ
5

G
5

(vi) μ=(     ).μ
1
μ
2
μ
3
μ
4
μ
5

2.20.Definitionoffuzzysub-ngroupofthen

groupG:

Let(G,+,.,*,**,***,….,(n-2)*)beangroupwithn

binaryoperations+(addition), .

(multiplications),*,**,***,….,(n-2)*.Thenμ:G→

[0,1]issaidtobeafuzzysub–ngroupofthen

groupG under,+,.,*,**,***,,….,(n-2)*operations

definedonG.ifthereexistsn properfuzzy

subsets of and of , of , of ,μ
1

G
1

μ
2

G
2
μ
3

G
3
μ
4

G
4
μ
5

of ……., of suchthatG
5

μn Gn

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) ( ,*)isafuzzysubgroupof( ,*)μ
3

G
3

(iv) ( ,**)isafuzzysubgroupof( ,**)μ
4

G
4

(v) ( ,***)isafuzzysubgroupofμ
5

( ,***)G
5

(vi) ( ,(n-2)*)isafuzzysubgroupμ
n

of( ,(n-2)*)G
n

(vii) μ=(     …. .).μ
1
μ
2
μ
3
μ
4
μ
5

μ
n

III.Theorems

3.1.MainTheorem:

The union ofthe Four Fuzzy Sub-Quadratic

groupsofagroupGisaFuzzy Sub–Quadratic

groupsifandonlyifoneiscontainedintheother.

Proof:

Necessarypart:

Let and , , be Four FuzzySub -μ
1

μ
2

μ
3

μ
4

QuadraticgroupsofGsuchthatoneiscontained

intheother.

Henceeither ⊆ , ⊆ , ⊆ , ⊆ ,μ
1

μ
2

μ
2

μ
1
μ
1

μ
3
μ
3

μ
1
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⊆ , ⊆ , ⊆ , ⊆ ⊆ ,μ
3

μ
2

μ
2

μ
3
μ
3

μ
4

μ
4

μ
3
μ
1

μ
4

⊆ , ⊆ and ⊆ .μ
4

μ
1
μ
2

μ
4

μ
4

μ
2

Toprove:

∪ ∪ ∪ isafuzzyμ=μ
1

μ
2

μ
3

μ
4

sub-quadraticgroupofG.

ByDefinitionof thefuzzyunionofthefuzzysets

and , , .μ
1

μ
2

μ
3

μ
4

μ(x)=(   ∪ )(x)μ
1
μ
2
μ
3

μ
4

=max( (x), (x), (x), (x)).μ
1

μ
2

μ
3

μ
4

whichimplieseither

μ(x)=(   ∪ )(x)= (x)……………..1μ
1
μ
2
μ
3

μ
4

μ
1

(or)μ(x)=(   ∪ )(x)= (x)……….2μ
1
μ
2
μ
3

μ
4

μ
2

(or)μ(x)=(   ∪ )(x)= (x)……….3.μ
1
μ
2
μ
3

μ
4

μ
3

(or)μ(x)=(   ∪ )(x)= (x)……….4.μ
1
μ
2
μ
3

μ
4

μ
4

From 1,2,3,4

Since and , beFourFuzzyμ
1

μ
2
μ
3
μ
4

Sub–Quadraticgroups.

μ=(   ∪ )isafuzzyμ
1
μ
2
μ
3

μ
4

sub-quadraticgroupofG.

Sufficientpart:

Letμ=(   ∪ )isafuzzyμ
1
μ
2
μ
3

μ
4

sub-quadraticgroupofG.

Toprove:

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
1

μ
2

μ
2

μ
1
μ
1

μ
3
μ
3

μ
1

μ
3

μ
2

⊆ , ⊆ , ⊆ ⊆ , ⊆ ,μ
2

μ
3
μ
3

μ
4

μ
4

μ
3
μ
1

μ
4

μ
4

μ
1

⊆ and ⊆ .μ
2

μ
4

μ
4

μ
2

By2.14.Definitionofthefuzzysub-quadratic

groupoftheQuadraticgroupG andNote

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) ( ,*)isafuzzysubgroupof( ,*)μ
3

G
3

(iv) ( ,**)isafuzzysubgroupof( ,**)μ
4

G
4

(v) μ=(    ).μ
1

μ
2

μ
3

μ
4

Whichimplies,

⊆μ= u   ……….5μ
1

μ
1
μ
2

μ
3

μ
4

⊆    ………..6μ
2

μ=μ
1

μ
2

μ
3

μ
4

⊆ μ=    …..…..7μ
3

μ
1

μ
2

μ
3

μ
4

⊆ μ=    …..…..8μ
4

μ
1

μ
2

μ
3

μ
4

Substitute6,7in5Weget,

⊆ and ⊆ ,……………I.μ
1

μ
2

μ
1

μ
3

SimilarlySubstitute5and7in6,Weget,

⊆ and ⊆ ,…………IIμ
2

μ
1

μ
2

μ
3

Substitute5and6in7,weget,

⊆ and ⊆ , …………IIIμ
3

μ
1

μ
3

μ
2

Similarlyweget,

⊆ and ⊆ ………..IVμ
3

μ
4

μ
4

μ
3

⊆ and ⊆ ………….Vμ
1

μ
4

μ
4

μ
1

⊆ and ⊆ ………….VIμ
2

μ
4

μ
4

μ
2

From I,II,andIII,IV,V,VIWeget,

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
1

μ
2

μ
2

μ
1
μ
1

μ
3
μ
3

μ
1

μ
3

μ
2

⊆ , ⊆ , ⊆ ⊆ , ⊆ ,μ
2

μ
3
μ
3

μ
4

μ
4

μ
3
μ
1

μ
4

μ
4

μ
1

⊆ and ⊆ .μ
2

μ
4

μ
4

μ
2

Hence theunionofthefourfuzzysub-Quadratic

groupsofagroup G isa fuzzysub-Quadratic

groupsifandonlyifoneiscontainedintheother.

3.2.MainTheorem:

TheunionoftheFiveFuzzySub-Pentantgroups

ofagroupGisaFuzzySub–Pentantgroupsif

andonlyifoneiscontainedintheother.

Proof:

Necessarypart:

Let and , , , be FiveFuzzyμ
1

μ
2
μ
3
μ
4
μ
5

Sub-PentantgroupsofGsuchthatoneis

containedintheother.

Henceeither ⊆ , ⊆ , ⊆ , ⊆ ,μ
1

μ
2
μ
2

μ
1

μ
1

μ
3
μ
3

μ
1

⊆ , ⊆ , ⊆ , ⊆ , ⊆μ
3

μ
2

μ
2

μ
3

μ
3

μ
4

μ
4

μ
3
μ
1

μ
4

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
4

μ
1

μ
2

μ
4

μ
4

μ
2

μ
1

μ
5

μ
5

μ
1

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
5

μ
2

μ
2

μ
5

μ
5

μ
3
μ
3

μ
5

μ
5

μ
4

⊆ .μ
4

μ
5
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Toprove:

∪ ∪ ∪ isafuzzyμ=μ
1

μ
2

μ
3

μ
4

sub-pentantgroupofG.

ByDefinitionofthefuzzyunionofthefuzzysets

and , , ,μ
1

μ
2

μ
3

μ
4

μ(x)=(     )(x)μ
1

μ
2

μ
3

μ
4

μ
5

=max( (x), (x), (x), (x), (x)).μ
1

μ
2

μ
3

μ
4

μ
5

whichimplieseither

μ(x)=(     )(x)μ
1

μ
2

μ
3

μ
4

μ
5

= (x)……………..1.(or)μ
1

μ(x)=(     )(x)μ
1

μ
2

μ
3

μ
4

μ
5

= (x)…………….2.μ
2

(or)μ(x)=(     )(x)μ
1

μ
2

μ
3

μ
4

μ
5

= (x)…………….3.μ
3

(or)μ(x)=(     )(x)μ
1

μ
2

μ
3

μ
4

μ
5

= (x)…………….4.μ
4

(or)μ(x)=(     )(x)μ
1

μ
2

μ
3

μ
4

μ
5

= (x)……………..5.μ
5

From 1,2,3,4,5.

Since and , beFiveFuzzyμ
1

μ
2
μ
3
,μ

4
,μ

5

Sub–Pentantgroups

μ=(    )isafuzzysub-Pentantμ
1

μ
2

μ
3
μ

4
μ
5

groupofG.

Sufficientpart:

Letμ=(     )isafuzzyμ
1

μ
2

μ
3

μ
4

μ
5

sub-PentantgroupofG.

Toprove:

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
1

μ
2
μ
2

μ
1
μ
1

μ
3
μ
3

μ
1
μ
3

μ
2

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
2

μ
3
μ
3

μ
4
μ
4

μ
3
μ
1

μ
4
μ
4

μ
1

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
2

μ
4
μ
4

μ
2
μ
1

μ
5

μ
5

μ
1
μ
5

μ
2

⊆ , ⊆ , ⊆ , ⊆ , ⊆ .μ
2

μ
5
μ
5

μ
3
μ
3

μ
5
μ
5

μ
4

μ
4

μ
5

By2.15.Definitionoffuzzysub-Pentantgroup

ofthePentantgroupG andNote

(i) ( ,+)isafuzzysubgroupof( ,+)μ
1

G
1

(ii) ( ,.)isafuzzysubgroupof( ,.)μ
2

G
2

(iii) ( ,*)isafuzzysubgroupof( ,*)μ
3

G
3

(iv) ( ,**)isafuzzysubgroupof( ,**)μ
4

G
4

(v) ( ,***)isafuzzysubgroupof( ,***)μ
5

G
5

(vi) μ=(     ).μ
1

μ
2

μ
3

μ
4

μ
5

Whichimplies,

⊆μ= u    ……….5.μ
1

μ
1
μ
2

μ
3

μ
4

μ
5

⊆     ………..6μ
2

μ=μ
1

μ
2

μ
3

μ
4

μ
5

⊆ μ.......................,.........…..7μ
3

⊆ μ..............,...,...................8.μ
4

⊆ μ..…....,..........................9.μ
5

Substitute5,6Weget,

⊆ and ⊆ ,……………I.μ
1

μ
2

μ
1

μ
2

SimilarlySubstitute5,7Weget,

⊆ and ⊆ ,…………IIμ
3

μ
1

μ
1

μ
3

Substitute6,7weget,

⊆ and ⊆ ,…………III.μ
2

μ
3

μ
3

μ
2

Similarlyweget,

⊆ and ⊆ ………..IVμ
3

μ
4

μ
4

μ
3

⊆ and ⊆ ………….Vμ
1

μ
4

μ
4

μ
1

⊆ ⊆ ………….VIμ
2

μ
4
andμ

4
μ
2

⊆ and ⊆ …………..VIIμ
1

μ
5

μ
5

μ
1

⊆ and ⊆ …………..VIIIμ
5

μ
2

μ
2

μ
5

⊆ and ⊆ ……………IXμ
5

μ
3

μ
3

μ
5

⊆ and ⊆ ……………Xμ
5

μ
4

μ
4

μ
5

From I,II,andIII,IV,V,VI,VII,VIII,IX,X,Weget, ⊆ ,μ
1

μ
2

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
2

μ
1

μ
1

μ
3

μ
3

μ
1

μ
3

μ
2

μ
2

μ
3

⊆ , ⊆ , ⊆ ⊆ , ⊆ ,μ
3

μ
4

μ
4

μ
3
μ
1

μ
4

μ
4

μ
1

μ
2

μ
4

⊆ , ⊆ , ⊆ , ⊆ , ⊆ ,μ
4

μ
2

μ
1

μ
5

μ
5

μ
1

μ
5

μ
2

μ
2

μ
5

⊆ , ⊆ , ⊆ , ⊆ .μ
5

μ
3
μ
3

μ
5
μ
5

μ
4

μ
4

μ
5

Hence theunionofthefive fuzzysub-Pendant

groups ofa group G is a fuzzysub-Pendant

groupsifandonlyifoneiscontainedintheother.

Similarly,

3.3.MainTheorem:

Theunionofthe“n” FuzzySub-“n”groupsofa

groupGisanFuzzySub–“n”groupsifandonlyif

oneiscontainedintheother.

Proof:

ProofisSimilarlikeaboveTheorems.



InternationalJournalofScientificResearchinScience,EngineeringandTechnology(www.ijsrset.com)

Dr.S.Chandrasekaran,N.DeepicaIntJSciResSciEngTechnol.January-February-2019;6(1):303-311

246

3.4.MainTheorem:

Every fuzzysub–Trigroup ofagroup G is a

fuzzy subgroup of the group G butnot

conversely.

proof:

Itfollowsfrom thedefinitionofafuzzy

sub–Trigroupofa groupGthateverya fuzzy

sub–Trigroupofa groupG isafuzzysubgroup

ofthegroupG..Conversepartisnottrue.

3.5.MainTheorem:

Everyfuzzysub–QuadraticgroupofagroupG

isafuzzysubgroupofthegroupGbutnot

conversely

proof:

Itfollowsfrom thedefinitionofafuzzy

sub–Quadratic groupofa groupGthatevery

anfuzzysub–QuadraticgroupofagroupG isa

fuzzysubgroupofthegroup G.Conversepartis

nottrue.

3.6.MainTheorem:

Every fuzzysub–Pentantgroup ofagroup G

is a fuzzy subgroup of the groupGbutnot

conversely.

proof:

Itfollowsfrom thedefinitionofafuzzy

sub–Pentant groupofa groupGthateveryan

fuzzysub–PentantgroupofagroupG isafuzzy

subgroupofthegroup G.Conversepartisnot

true.

3.7.MainTheorem:

Every fuzzysub–“n”group ofagroup G isa

fuzzy subgroup of the group G butnot

conversely.

proof:

Itfollowsfrom thedefinitionofafuzzy

sub–“n” groupofa groupGthatevery fuzzy

sub–“n”groupofagroupG isafuzzysubgroup

ofthegroupG..Conversepartisnottrue.

IV.CONCLUSION

Inthispaper,Wederivetheunionofthefuzzysub-

“n”groups ofa group G forn=1,2,3,…..n .and

DefinitionsofFuzzySub-Quadraticgroupsand

Fuzzy Sub-pendant groups and soon up to

definitions of Sub“n”groups and derive the

definitionsofFuzzyQuadraticgroup,definitionsof

fuzzyPendantgroupandsoondefinitionsofFuzzy

Ngroup.ShowsthatEveryFuzzySubBi-groups

,FuzzySubTri-groupsandsoonFuzzy Sub“n”

groupsareFuzzySubgroup.
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