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​ABSTRACT​
​The​ ​concept​ ​of​ ​soft​ ​sets​ ​was​ ​introduced​ ​by​ ​Dmitri​ ​Molodtsov​ ​as​ ​a​ ​mathematical​ ​tool​ ​for​

​handling​ ​uncertainty​ ​and​ ​imprecise​ ​information,​ ​and​ ​has​ ​since​ ​been​ ​widely​ ​applied​ ​to​
​decision-making​ ​problems​ ​involving​ ​vague​ ​or​ ​ambiguous​ ​data.​ ​In​ ​this​ ​paper,​ ​we​ ​introduce​ ​a​
​new​​class​​of​​soft​​sets,​​namely​​soft​​generalized**​ ​-closed​​sets​​(briefly,​ ​-closed​​sets​​)​​and​​𝑆𝑔​**ψ
​soft​​generalized**​ ​-open​​sets​​(briefly,​ ​-open​​sets​​),​​in​​the​​framework​​of​​soft​​topological​​𝑆𝑔​**ψ
​spaces.​​We​​examine​​the​​relationships​​between​ ​-closed​​sets​​and​​several​​existing​​classes​​of​​𝑆𝑔​**ψ
​soft​ ​closed​ ​sets,​​and​​establish​​some​​of​​their​​fundamental​​properties.​​Furthermore,​​we​​propose​​a​
​novel​ ​approach​ ​for​ ​representing​ ​soft​ ​sets​ ​by​ ​means​ ​of​ ​bipartite​ ​graphs,​ ​and​ ​show​ ​that​ ​various​
​operations​​on​​soft​​sets—such​​as​​union,​​intersection,​​and​​logical​​operations—can​​be​​modeled​​and​
​visualized​ ​through​ ​bipartite​ ​graph​ ​structures.​​And​​we​​introduce​​a​​bipartite​​graph​​representation​
​of​ ​-closed​ ​sets​ ​and​ ​to​ ​investigate​ ​their​ ​associated​ ​operations​ ​within​ ​this​ ​graphical​​𝑆𝑔​**ψ
​framework.​
​Keywords:​ ​-closed​ ​set,​ ​-open​ ​set,​ ​-closure,​ ​-interior,​​𝑆𝑔​**ψ ​𝑆𝑔​**ψ ​𝑆𝑔​**ψ ​𝑆𝑔​**ψ ​𝑆𝑔​**ψ
​-neighborhood,​ ​–closed bipartite graph,​ ​– closed complete bipartite graph.​​𝑆𝑔​**ψ ​𝑆𝑔​**ψ

​I - INTRODUCTION​
​Soft​ ​set​ ​theory,​ ​introduced​ ​by​ ​D.​ ​Molodtsov​ ​in​ ​1999[14],​ ​provides​ ​an​ ​effective​

​mathematical​ ​framework​ ​for​ ​addressing​ ​uncertainties​ ​through​ ​parameterized​ ​structures.​ ​The​
​concept​​of​​soft​​topological​​spaces​​was​​later​​established​​by​​Muhammad​​Shabir​​and​​Munazza​​Naz​
​in​​2011[11],​​which​​laid​​the​​foundation​​for​​studying​​topological​​properties​​within​​the​​framework​
​of​ ​soft​ ​sets.​ ​Subsequent​ ​developments​ ​by​ ​Naim​ ​Çağman[2]​ ​and​ ​collaborators​ ​further​ ​enriched​
​the​ ​theory​ ​by​ ​extending​ ​definitions​ ​and​ ​exploring​ ​structural​ ​properties​ ​of​​soft​​sets.​​In​​classical​
​topology,​ ​Generalized​ ​closed​ ​sets​ ​were​ ​introduced​ ​by​ ​Norman​ ​Levine​ ​in​ ​1970[9],​ ​which​
​motivated​ ​many​ ​researchers​ ​to​ ​investigate​ ​various​ ​generalized​ ​forms​ ​of​ ​closed​ ​and​ ​open​ ​sets.​
​Building​​upon​​this​​concept,​​V.​​Kannan​​defined​​soft​​generalized​​closed​​and​​soft​​generalized​​open​
​sets​​in​​soft​​topological​​spaces[8]​​.​​Earlier​​studies​​by​​M.​​K.​​R.​​S.​​Veerakumar[24]​​examined​​sets​
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​lying​ ​between​ ​closed​ ​sets​ ​and​ ​generalized​ ​closed​ ​sets.​ ​Later,​ ​the​ ​notion​ ​of​ ​g​​∗-close​​d​ ​sets​ ​in​
​topological​ ​spaces​ ​was​ ​proposed​ ​by​ ​M.​ ​Pauline​ ​Mary​ ​Helen,​ ​Veronica​​Vijayan,​​and​​Ponnuthai​
​Selvarani[16].​ ​Further​ ​extensions​ ​were​ ​introduced​ ​in​ ​the​ ​context​ ​of​ ​soft​ ​topology,​ ​where​ ​A.​
​Devika[3]​​defined​​soft​​g​​∗​​-closed​​sets.​​Subsequently,​​A.​​Kalavathi​​and​​G.​​Sai​​Sundara​​Krishnan[​
​7]​​introduced​​both​​soft​​g​​∗​​-closed​​and​​soft​​g​​∗​​-open​​sets​​in​​soft​​topological​​spaces.​​In​​addition,​​M.​
​A.​​Abd​​Allah​​and​​A.​​S.​​Nawar[1]​​investigated​ ​*​​-closed​​sets​​in​​fuzzy​​topological​​spaces,​​while​ψ
​more​ ​recently​ ​N.​ ​Gomathi​ ​and​ ​T.​ ​Indira[5]​ ​proposed​ ​soft​ ​g​​∗∗​​-closed​ ​sets.​ ​The​ ​fundamental​
​operations​ ​of​ ​soft​ ​sets,​ ​including​ ​union,​ ​intersection,​ ​AND-operation,​ ​and​ ​OR-operation,​ ​were​
​formulated​ ​by​ ​P.​ ​K.​ ​Maji[10]​ ​and​ ​co-authors,​ ​which​ ​significantly​ ​strengthened​ ​the​ ​theoretical​
​framework​ ​of​ ​soft​ ​set​ ​theory.​ ​Parallel​ ​to​ ​these​ ​developments,​ ​graph​ ​theory​ ​has​ ​evolved​ ​as​ ​an​
​essential​​tool​​for​​modeling​​relationships​​and​​structures.​​In​​2014[23],​​Rajesh​​K.​​Thumbakara​​and​
​Boben​​George​​proposed​​the​​concept​​of​​soft​​graphs,​​extending​​soft​​set​​theory​​to​​graph​​structures.​
​This​ ​idea​ ​was​ ​further​ ​developed​ ​by​ ​Sumit​ ​Mohinta​ ​and​ ​T.​ ​K.​ ​Samanta[13]​ ​through​ ​the​
​introduction​​of​​fuzzy​​soft​​graphs,​​which​​combine​​the​​characteristics​​of​​fuzzy​​sets​​and​​soft​​sets​​in​
​graph​ ​models.​ ​Additionally,​ ​Faiz​ ​farid[4]​ ​and​ ​co-researchers​ ​proposed​ ​new​ ​approaches​ ​for​
​representing​ ​graphs​ ​using​ ​adjacency​ ​relations​ ​within​ ​the​ ​soft​​set​​framework.​​Motivated​​by​​this​
​research​ ​gap,​ ​the​ ​present​ ​work​ ​introduces​ ​-closed​ ​sets​ ​and​ ​-open​ ​sets​ ​in​ ​soft​​𝑆𝑔​**ψ ​𝑆𝑔​**ψ
​topological​ ​spaces.​ ​Furthermore,​ ​this​ ​study​ ​proposes​ ​a​ ​novel​ ​method​ ​for​ ​representing​​bipartite​
​graphs​ ​using​ ​-closed​ ​sets.​ ​The​ ​results​ ​obtained​​in​​this​​work​​contribute​​to​​strengthening​​𝑆𝑔​**ψ
​the​​connection​​between​​soft​​topology​​and​​graph​​theory,​​and​​they​​may​​provide​​new​​perspectives​
​for modeling relationships in uncertain environments.​

​II-PRELIMINARIES​
​This​ ​section​ ​introduces​ ​essential​ ​definitions​ ​that​ ​are​ ​useful​ ​for​ ​understanding​ ​the​ ​ideas​

​discussed in this paper and for developing the results presented in this study.​
​Definition : 2.1​

​A​ ​soft​ ​set​ ​on​ ​the​ ​universe​ ​is​ ​defined​ ​by​ ​the​ ​set​ ​of​ ​ordered​ ​pairs,​ ​be​ ​the​ ​set​​of​​𝐹​
​𝐴​

​𝑈​ ​𝐸​

​parameters​ ​and​ ​,​ ​then​ ​where​ ​such​​that​ ​if​​𝐴𝐸​ ​𝐹​
​𝐴​

= {(​𝑥​, ​𝑓​
​𝐴​

(​𝑥​))​ ​: ​ ​​𝑥𝐸​} ​𝑓​
​𝐴​

​ ​: ​ ​​𝐸​​ ​​𝑃​(​𝑈​) ​𝑓​
​𝐴​

​𝑥​( ) = ​∅​

​Here​​the​​value​​of​ ​may​​be​​aribitary.​​Some​​of​​them​​may​​be​​empty​​some​​may​​have​​𝑥​​∉​​𝐴​. ​𝑓​
​𝐴​

(​𝑥​)

​non-empty intersection.​
​Note that the set of all soft sets with the parameter set​ ​over​ ​will be denoted by​ ​.​​𝐸​ ​𝑈​ ​𝑆​(​𝑈​)

​Definition : 2.2​
​Let​ ​. If​ ​for all​ ​then​ ​is called an empty soft set, denoted by​ ​.​​𝐹​

​𝐴​
​𝑆​(​𝑈​) ​𝑓​

​𝐴​
​𝑥​( ) = ​∅​ ​𝑥​​∈​​𝐴​ ​𝐹​

​𝐴​
​𝐹​

​∅​
​Definition: 2.3​

​Let​ ​.​​If​ ​for​​all​ ​then​ ​is​​called​​a​​A-universal​ ​soft​​set,​​denoted​​by​​𝐹​
​𝐴​

​𝑆​(​𝑈​) ​𝐹​
​𝐴​

​𝑥​( ) = ​ ​​𝑈​ ​𝑥𝐴​ ​𝐹​
​𝐴​

​. If​ ​, then the A-universal soft set is called universal soft set denoted by​ ​.​​𝐹​
​𝐴​
~ ​𝐴​ = ​𝐸​ ​𝐹​

​𝐸​
~

​Definition: 2.4​
​Let​ ​.​ ​Then​ ​soft​ ​union​ ​,​ ​Soft​ ​intersection​ ​,​ ​and​ ​soft​ ​difference​​𝐹​

​𝐴​
​ ​, ​𝐹​

​𝐵​
​𝑆​(​𝑈​) ​𝐹​

​𝐴​
∪
~

​𝐹​
​𝐵​

​𝐹​
​𝐴​

∩
~

​𝐹​
​𝐵​

​of​ ​and​ ​are​ ​defined​ ​by​ ​respectively.​​𝐹​
​𝐴​

​\​​𝐹​
​𝐵​

​𝐹​
​𝐴​

​𝐹​
​𝐴​

​,and​ ​the​ ​soft​​𝑓​
​𝐴​∪

~
​𝐵​

​𝑥​( ) = ​𝑓​
​𝐴​

​𝑥​( ) ∪ ​𝑓​
​𝐵​

​𝑥​( ), ​ ​​ ​​𝑓​
​𝐴​∩

~
​𝐵​

​𝑥​( ) = ​𝑓​
​𝐴​

​𝑥​( ) ∩ ​𝑓​
​𝐵​

​𝑥​( ), ​ ​​ ​​𝑓​
​𝐴​​\​

~
​𝐵​

​𝑥​( ) = ​𝑓​
​𝐴​

​𝑥​( )​\​​𝑓​
​𝐵​

​𝑥​( )
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​complement​ ​of​ ​is​​defined​​by​ ​where​ ​is​​complement​​of​​the​​set​ ​,​​𝐹​​𝑐​
~

​𝐴​
​𝐹​

​𝐴​
​𝑓​​𝑐​

~

​𝐴​
​𝑥​( ) = ​𝑓​​𝑐​

​𝐴​
​𝑓​​𝑐​

​𝐴​
(​𝑥​) ​𝑓​

​𝐴​
​𝑥​( )

​that is​ ​for  all​ ​.​​𝑓​​𝑐​
​𝐴​

​𝑥​( ) = ​𝑈​​\​​𝑓​
​𝐴​

​𝑥​( ) ​𝑥𝐸​
​Definition: 2.5​

​Let​ ​.​ ​The​ ​relative​ ​complement​ ​of​ ​is​ ​denoted​ ​by​ ​and​ ​is​ ​defined​ ​by​​𝐹​
​𝐴​

∈ ​𝑆​(​𝑈​) ​𝐹​
​𝐴​

​𝐹​​'​
​𝐴​

​) where​ ​is a mapping given by​ ​for all​ ​.​​𝐹​
​𝐴​( )​'​ = ​𝐹​

​𝐴​
​'​ ​𝐹​​'​

​𝐴​
: ​𝐴​​→​​𝑃​(​𝑈​) ​𝐹​​'​

∝
= ​𝑈​​\​​𝐹​

∝
∝ ​ ​​∈​​𝐴​

​Definition: 2.6​

​Let​ ​.​​A​​soft​​topology​ ​on​ ​denoted​​by​ ​,​​is​​a​​collection​​of​​soft​​subsets​​of​​𝐹​
​𝐴​

∈ ​𝑆​(​𝑈​) ​𝐹​
​𝐴​

τ
~

​𝐹​
​𝐴​

​having following conditions .​
​(i)​ ​.​​𝐹​

​𝐴​
, ​𝐹​ ∈ τ

~

​(ii)​ ​The  union of any number of soft sets in​ ​belongs to​τ
~

τ
~

​(iii)​ ​The intersection of any two soft sets in​ ​belongs to​τ
~

τ
~

​Then the pair​ ​is called a soft topological space.​(​𝐹​
​𝐴​

, τ
~

​ ​)
​Definition: 2.7​

​Let​ ​be​​a​​soft​​topological​​space,​​then​​every​​element​​of​ ​is​​called​​a​​soft​​open​​sets​(​𝐹​
​𝐴​

, τ
~

​ ​) τ
~

​in​ ​.​τ
~

​Definition: 2.8​
​Let​ ​be​​a​​soft​​topological​​space.​​A​​soft​​set​ ​is​​said​​to​​be​​a​​soft​​closed​​set,​​if​​its​(​𝐹​

​𝐴​
, τ
~

) ​𝐹​
​𝐴​

​relative complement​ ​belongs to​ ​.​​𝐹​​'​
​𝐴​

τ
~

​Definition: 2.9​
​Let​ ​be​ ​a​ ​soft​ ​topological​​space,​​then​​soft​​interior​​of​​soft​​set​ ​is​​defined​​as​​the​(​𝐹​

​𝐴​
, τ
~

) ​𝐹​
​𝐴​

​union of all soft open sets contained in​ ​. It is denoted by​ ​.​​𝐹​
​𝐴​

​𝑖𝑛𝑡​(​𝐹​
​𝐴​

)
​Definition : 2.10​

​Let​ ​be​ ​a​ ​soft​ ​topological​ ​space,​​then​​soft​​closure​​of​​soft​​set​ ​is​​defined​​as​​the​(​𝐹​
​𝐴​

, τ
~

) ​𝐹​
​𝐴​

​intersection of all soft closed super sets containing in​ ​. It is denoted by​ ​.​​𝐹​
​𝐴​

​𝑐𝑙​(​𝐹​
​𝐴​

)
​Definition : 2.11​

​Let​ ​be a soft topological space, a soft set​ ​over​ ​is called a​(​𝐹​
​𝐴​

, τ
~

) ​𝐹​
​𝐴​

​𝑈​
​1)​ ​Soft semi open set if​ ​and a semi closed set if​ ​.​​𝐹​

​𝐴​
​ ​​𝑐𝑙​ ​𝑖𝑛𝑡​ ​𝐹​

​𝐴​( )( ) ​𝑖𝑛𝑡​ ​𝑐𝑙​ ​𝐹​
​𝐴​( )( )​𝐹​

​𝐴​
​ ​

​2)​ ​Soft pre open set if​ ​and a pre closed set if​ ​.​​𝐹​
​𝐴​

​ ​​𝑖𝑛𝑡​ ​𝑐𝑙​ ​𝐹​
​𝐴​( )( ) ​𝑐𝑙​ ​𝑖𝑛𝑡​ ​𝐹​

​𝐴​( )( )​𝐹​
​𝐴​

​ ​
​3)​ ​Soft α-open set if​ ​and a α-closed set if​ ​.​​𝐹​

​𝐴​
​𝑖𝑛𝑡​(​𝑐𝑙​(​𝑖𝑛𝑡​(​𝐹​

​𝐴​
))) (​𝑖𝑛𝑡​(​𝑐𝑙​(​𝐹​

​𝐴​
)))​ ​​𝐹​

​𝐴​
​4)​ ​Soft β-open set if​ ​and a β-closed set if​​𝐹​

​𝐴​
​ ​​𝑐𝑙​(​𝑖𝑛𝑡​(​𝑐𝑙​(​𝐹​

​𝐴​
))) ​𝑖𝑛𝑡​(​𝑐𝑙​(​𝑖𝑛𝑡​(​𝐹​

​𝐴​
)))​ ​​𝐹​

​𝐴​

​17​

mailto:gomathin@jjcet.ac.in


​5)​ ​Soft​ ​regular​ ​open​ ​set​ ​if​ ​and​ ​a​ ​regular​ ​closed​ ​set​ ​if​​𝐹​
​𝐴​

= ​𝑖𝑛𝑡​(​𝑐𝑙​(​𝐹​
​𝐴​

))
​𝐹​

​𝐴​
= ​𝑐𝑙​(​𝑖𝑛𝑡​(​𝐹​

​𝐴​
))

​6)​ ​Soft​​generalized​​closed​​(briefly​​soft​​g-closed)​​set​​if​ ​,​​whenever​ ​and​​𝑐𝑙​(​𝐹​
​𝐴​

)​𝑈​
​𝐴​

​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

​is soft open in​ ​.​(​𝐹​
​𝐴​

, τ
~

)
​7)​ ​Soft​ ​semi​ ​generalized​ ​closed​ ​(briefly​ ​soft​ ​sg-closed)​ ​set​ ​if​ ​,​ ​whenever​​𝑠𝑐𝑙​(​𝐹​

​𝐴​
)​ ​​𝑈​

​𝐴​

​and​ ​is soft semi open in​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)
​8)​ ​Soft​​generalized​​*​​closed​​(briefly​​soft​​g*-closed)​​set​​if​ ​,​​whenever​ ​and​​𝑐𝑙​(​𝐹​

​𝐴​
)​𝑈​

​𝐴​
​𝐹​

​𝐴​
​𝑈​

​𝐴​

​is soft g-open in​ ​.​​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)
​9)​ ​Soft​​α-generalized​​closed​​(briefly​​α​​soft​​g-closed)​​set​​if​​α​ ​,​​whenever​​𝑐𝑙​(​𝐹​

​𝐴​
)​𝑈​

​𝐴​
​𝐹​

​𝐴​
​𝑈​

​𝐴​

​and​ ​is soft open in​ ​.​​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)
​10)​ ​Soft​ ​generalized**-closed​ ​(briefly​ ​soft​​g**-closed)​​set​​if​ ​,​​whenever​​𝑐𝑙​(​𝐹​

​𝐴​
)​ ​​𝑈​

​𝐴​
​𝐹​

​𝐴​
​𝑈​

​𝐴​

​and​ ​is soft g*-open in​ ​.​​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)

​11)​ ​Soft​ ​-closed​​(briefly​​soft​ ​-closed)​​set​​if​ ​,​​whenever​ ​and​ ​is​​𝑠𝑐𝑙​(​𝐹​
​𝐴​

)​ ​​𝑈​
​𝐴​

​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

​soft generalized open in​ ​.​(​𝐹​
​𝐴​

, τ
~

)

​12)​ ​Soft​ ​α​ ​-closed​​(briefly​​soft​​α​ ​-closed)​​set​ ​if,​​whenever​ ​and​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​is soft α open in​ ​.​​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)

​13)​ ​Soft​ ​g-closed​​(briefly​​soft​ ​g-closed)​​set​ ​if,​​whenever​ ​and​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

​is soft  open in​ ​.​(​𝐹​
​𝐴​

, τ
~

)

​14)​ ​Soft​ ​*α-closed​​(briefly​​soft​ ​*α​​-closed)​​set​ ​if,​​whenever​ ​and​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​is soft​ ​g open in​ ​.​​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)

​15)​ ​Soft​ ​g*​ ​-closed​​(briefly​​soft​​g*​ ​-closed)​​set​ ​if,​​whenever​ ​and​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​is soft g- open in​ ​.​​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)

​16)​ ​Soft​ ​*g*-closed​ ​(briefly​ ​soft​ ​*g*-closed)​ ​set​ ​if,​ ​whenever​ ​𝐹​
​𝐴​

​𝑈​
​𝐴​

​and​ ​is soft​ ​g- open in (​ ​.​​𝑈​
​𝐴​

​𝐹​
​𝐴​

, τ
~

)
​The relative complements of the above soft closed sets are called Soft open sets respectively.​

​III – SOFT GENERALIZED**​​Ψ​​- CLOSED SETS IN SOFT TOPOLOGICAL​​SPACES​
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​In​​this​​section,​​we​​introduce​​the​​notion​​of​​soft​​generalized​​**Ψ-closed​​sets​​and​​examine​
​their relationships with the existing classes of soft closed sets in a more comprehensive manner.​

​Definition:3.1​
​A​ ​soft​ ​set​ ​is​ ​called​ ​a​ ​soft​ ​generalized​ ​**Ψ​​-​ ​closed​ ​(briefly​ ​-​ ​closed)​ ​set​ ​if​​𝐹​

​𝐴​
​𝑆𝑔​**ψ

​, whenever​ ​and​ ​is soft g*- open in​ ​.​ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​𝑈​
​𝐴​

​ ​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

(​𝐹​
​𝐴​

, τ
~

)
​Example :3.2​

​Let U={​ ​},​ ​and​ ​,​​α​, ​β​, ​γ​ ​𝐸​ = {​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​ ​𝐹​

​𝐴​
= {(​𝐽​

​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})}

​,​ ​,​ ​,​ ​,​​𝐹​
​𝐴​​1​

​ ​ = ​ ​{(​𝐽​
​1​
, ​ ​{​α​})} ​𝐹​

​𝐴​​2​
​ ​ = ​ ​{(​𝐽​

​1​
, ​ ​{​β​})} ​𝐹​

​𝐴​​3​
= ​ ​{(​𝐽​

​1​
, ​ ​{​α​, ​β​})} ​𝐹​

​𝐴​​4​
= ​ ​{(​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​5​

​ ​ = ​ ​{(​𝐽​
​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​6​
= ​ ​{(​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​𝐹​

​𝐴​​7​
​ ​ = {(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​8​

​ ​ = {(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​9​
​ ​ = {(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​𝐹​

​𝐴​​10​
= {(​𝐽​

​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​11​

= {(​𝐽​
​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​12​
= {(​𝐽​

​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​𝐹​

​𝐴​​13​
= {(​𝐽​

​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​.​ ​Soft​ ​open​ ​sets​​𝐹​
​𝐴​​14​

= {(​𝐽​
​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​15​
= ​ ​​𝐹​

​𝐴​
​𝐹​

​𝐴​​16​
= ​𝐹​

​,​ ​Soft​ ​closed​ ​sets​(τ
~

)​ ​ = ​ ​{​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​2​

, ​ ​​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​11​

, ​ ​​𝐹​
​𝐴​​12​

, ​ ​​𝐹​
​𝐴​​14​

}

​.​​Then​ ​is​​a​​soft​​topological​​space​​,​​and​ ​-​(τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​ ​​𝐹​ , ​𝐹​

​𝐴​​9​
, ​ ​​𝐹​

​𝐴​​6​
, ​𝐹​

​𝐴​​7​
, ​ ​​𝐹​

​𝐴​​1​
, ​ ​​𝐹​

​𝐴​​4​
} (​𝐹​

​𝐴​
, τ
~

) ​𝑆𝑔​**ψ

​closed sets​ ​.​= {​ ​​𝐹​
​𝐴​

, ​ ​​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​4​

, ​𝐹​
​𝐴​​5​

, ​ ​​ ​​𝐹​
​𝐴​

​6​

, ​𝐹​
​𝐴​​7​

, ​𝐹​
​𝐴​​8​

, ​𝐹​
​𝐴​​9​

}

​Theorem: 3.3​
​I.​ ​Each soft closed set is also a​ ​- closed set.​​𝑆𝑔​**ψ

​II.​ ​Each soft g**- closed set is​ ​- closed set.​​𝑆𝑔​**ψ
​III.​ ​Each  soft α - closed set is also a​ ​- closed set.​​𝑆𝑔​**ψ
​IV.​ ​Each  soft​ ​- closed set is also a​ ​- closed set.​ψ ​𝑆𝑔​**ψ
​V.​ ​Each  soft semi generalized closed set is also a​ ​- closed set​​𝑆𝑔​**ψ

​Proof:​

​(I) and (II)​ ​follows from the fact that “Every soft​​closed set is a soft ψ-closed set”.​

​(III)​ ​follows from the fact that “ Every soft α – closed set is​ ​- closed set”.​ψ

​(IV)​ ​follows​​from​​the​​fact​​that​​“​​Every​​soft​​generalized*-open​​set​​is​​soft​​generalized​
​open set”.​

​(V)​ ​follows​​from​​the​​fact​​that​​“​​Every​​soft​​semi​​open​​set​​is​​soft​​generalized*-open​​set​
​”.​
​However,​ ​the​ ​converse​ ​of​ ​the​ ​above​ ​theorem​ ​need​ ​not​ ​be​ ​valid,​ ​which​ ​can​ ​be​ ​seen​ ​from​ ​the​
​following examples.​
​Example 3.4​
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​I.​ ​Let​ ​us​ ​take​ ​(Example​ ​3.2),​ ​here​ ​and​​𝐹​
​𝐴​​8​

​ ​ = {(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​γ​})}

​are​ ​- closed sets but not soft closed sets.​​𝐹​
​𝐴​​5​

​ ​ = ​ ​{(​𝐽​
​2​
, ​ ​{​γ​})} ​𝑆𝑔​**ψ

​II.​ ​Let​ ​U={​ ​,​ ​and​ ​.​​α​, ​ ​​β​, ​ ​​γ​, ​ ​​δ​} ​𝐸​ = {​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​

​,​ ​,​ ​,​​𝐹​
​𝐴​

= {(​𝐽​
​1​
, ​ ​{​α​, ​ ​​β​}), (​𝐽​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​1​
= {(​𝐽​

​1​
, ​ ​{α})} ​𝐹​

​𝐴​​2​
= {(​𝐽​

​1​
, ​ ​{​ ​​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​3​

= {(​𝐽​
​1​
, ​ ​{​α​, ​ ​​β​})} ​𝐹​

​𝐴​​4​
= {(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​5​
= {(​𝐽​

​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​δ​})}

​,​ ​,​ ​.​ ​Soft​ ​open​ ​sets​ ​,​​𝐹​
​𝐴​​6​

= {(​𝐽​
​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​7​
= ​ ​​𝐹​

​𝐴​ ​𝐹​
​𝐴​​8​

= ​𝐹​ (τ
~

)​ ​​ ​ = ​ ​{​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​5​

, ​𝐹​
​𝐴​​2​

}

​Soft​ ​closed​ ​sets​ ​.​ ​Then​ ​is​ ​a​ ​soft​ ​topological​(τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​𝐹​

​∅​
, ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​4​
} ​𝐹​

​𝐴​
, τ
~( )

​space.​ ​-​​closed​​sets​ ​.​​Here​​𝑆𝑔​**ψ = {​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​4​

, ​ ​​𝐹​
​𝐴​​6​

​ ​} ​𝐹​
​𝐴​​6​

= {(​𝑒​
​2​
, ​ ​{​δ​})}

​is​ ​- closed set but not soft generalized**-closed set.​​𝑆𝑔​**ψ
​III.​ ​Let​ ​us​ ​take​ ​example​ ​3.4​ ​(II).​ ​soft​ ​-closed​​sets​ ​.​​Here​α = {​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​4​
, ​ ​​𝐹​

​𝐴​​6​
​ ​}

​is​ ​- closed set but it is not​ ​soft​ ​-closed set.​​𝐹​
​𝐴​​3​

= {(​𝑒​
​1​
, ​ ​{​α​, ​ ​​β​})} ​𝑆𝑔​**ψ α

​IV.​ ​Let​ ​us​ ​take​ ​example​ ​3.4​ ​(II).​​soft​ ​-closed​​sets​ ​.​​Here​ψ = {​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​4​

, ​ ​​𝐹​
​𝐴​​6​

​ ​}

​is​ ​- closed set but it is not​ ​soft​ ​-closed set.​​𝐹​
​𝐴​​3​

= {(​𝑒​
​1​
, ​ ​{​α​, ​ ​​β​})} ​𝑆𝑔​**ψ ψ

​V.​ ​Let​ ​us​ ​take​ ​example​ ​3.4​ ​(II).​ ​soft​ ​semi​ ​generalized-closed​ ​sets​
​.​​Here​ ​is​ ​-​​closed​​set​​but​​it​​is​= {​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​4​
, ​ ​​𝐹​

​𝐴​​6​
​ ​} ​𝐹​

​𝐴​​3​
= {(​𝑒​

​1​
, ​ ​{​α​, ​ ​​β​})} ​𝑆𝑔​**ψ

​not​ ​soft semi generalized closed set.​
​Remark: 3.5​

​I.​ ​Soft generalized semi-closed sets and​ ​are mutually interdependent.​​𝑆𝑔​**ψ
​II.​ ​Soft​ ​generalized-closed sets and​ ​are mutually interdependent.​ψ ​𝑆𝑔​**ψ

​III.​ ​Soft g*​ ​-closed sets and​ ​are mutually interdependent.​​ ​​ψ​ ​𝑆𝑔​**ψ

​IV.​ ​soft​ ​-closed sets and​ ​are mutually interdependent.​​𝑆𝑔​**ψ
​The​ ​mutual​ ​interdependence​ ​of​ ​the​ ​aforementioned​ ​sets​ ​is​ ​substantiated​ ​by​ ​the​ ​following​
​example.​
​Example: 3.6​

​�​ ​Let​​us​​take​​Example​​3.4​​(II).​​Here​​soft​​generalized​​semi​​closed​​sets​​and​ ​-closed​​sets​​𝑆𝑔​**ψ
​are​ ​.​{​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​4​
, ​ ​​𝐹​

​𝐴​​6​
​ ​}

​�​ ​Let​ ​,​ ​and​ ​,​​𝑈​ = ​α​, ​ ​​β​, ​ ​​γ​, ​ ​​δ​{ } ​𝐸​ = ​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​{ } ​𝐴​ = ​ ​​𝐽​
​2​
, ​ ​​𝐽​

​3​
​ ​{ }​𝐸​

​,​​𝐹​
​𝐴​

= {(​ ​​𝐽​
​2​
, ​ ​{​α​}), (​𝐽​

​3​
, ​ ​{​β​, ​ ​​γ​})}
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​,​ ​,​ ​,​​𝐹​
​𝐴​​1​

​ ​ = {(​ ​​𝐽​
​2​
, ​ ​{​α​})} ​𝐹​

​𝐴​​2​
​ ​ = {(​ ​​𝐽​

​2​
, ​ ​{​α​}), (​𝐽​

​3​
, ​ ​{​β​})} ​𝐹​

​𝐴​​3​
​ ​ = {(​ ​​𝐽​

​2​
, ​ ​{​α​}), (​𝐽​

​3​
, ​ ​{​γ​})}

​𝐹​
​𝐴​​4​

= ​ ​​𝐹​
​𝐴​

​,​ ​,​ ​,​ ​.​ ​Soft​ ​open​ ​sets​​𝐹​
​𝐴​​5​

= {(​𝐽​
​3​
, ​ ​{​β​})} ​𝐹​

​𝐴​​6​
​ ​ = {(​𝐽​

​3​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​7​
​ ​ = ​ ​{(​𝐽​

​3​
, ​ ​{​β​, ​ ​​γ​})} ​𝐹​

​𝐴​​8​
= ​𝐹​

​,​ ​Soft​ ​closed​ ​sets​ ​.​ ​Then​ ​is​ ​a​ ​soft​τ
~( )​ ​ = ​ ​{​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​ ​​𝐹​

​𝐴​​2​
, ​ ​​𝐹​

​𝐴​​7​
} ​ ​(τ

~
)

​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​1​
, ​ ​​𝐹​

​𝐴​​3​
} ​𝐹​

​𝐴​
, τ
~( )​ ​

​topological​​space.​ ​-closed​​sets​​=​​soft​ ​g​​-closed​​sets​​=​ ​soft​​g*​ ​-closed​​sets​​=​ ​soft​​𝑆𝑔​**ψ ​ ​​ψ​ ​ ​​ψ​
​-closed sets​​=​ ​.​{​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​1​
, ​ ​​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​6​
}

​Figure-1​​The diagram depicts the implication structure​​connecting the existing classes of soft​
​closed sets with the newly proposed class of​ ​-closed sets.​​𝑆𝑔​**ψ

​Theorem: 3.7​
​If​ ​is​ ​-closed set in​ ​and​ ​then​ ​is​ ​-closed set.​​𝐹​

​𝐴​
​𝑆𝑔​**ψ ​𝐹​

​𝐴​
, τ
~( )​ ​ ​𝐹​

​𝐴​
​𝐺​

​𝐴​
ψ​𝑐𝑙​(​𝐹​

​𝐴​
) ​𝐺​

​𝐴​
​𝑆𝑔​**ψ

​Proof:​
​Suppose​ ​that​ ​is​ ​-closed​ ​set​ ​in​ ​and​ ​.​​Let​ ​and​ ​is​​𝐹​

​𝐴​
​𝑆𝑔​**ψ ​𝐹​

​𝐴​
, τ
~( )​ ​ ​𝐹​

​𝐴​
​𝐺​

​𝐴​
ψ​𝑐𝑙​(​𝐹​

​𝐴​
) ​𝐺​

​𝐴​
​𝑈​

​𝐴​
​ ​ ​𝑈​

​𝐴​

​soft​​g*-open​​set​​in​ ​.​​Since​ ​and​ ​.​​Hence​ ​[Since​ ​is​​𝐹​
​𝐴​

, τ
~( ) ​𝐹​

​𝐴​
​𝐺​

​𝐴​
​𝐺​

​𝐴​
​𝑈​

​𝐴​
​𝐹​

​𝐴​
​𝑈​

​𝐴​
ψ​𝑐𝑙​(​𝐹​

​𝐴​
)​ ​(​𝑈​

​𝐴​
) ​𝐹​

​𝐴​
​ ​ ​𝑆𝑔​**ψ

​-closed].​ ​and​ ​is​​soft​​g*-open​​set​​in​ ​.​​Therefore​ ​is​​𝐺​
​𝐴​

ψ​𝑐𝑙​(​𝐹​
​𝐴​

). ​𝐺​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

​𝐹​
​𝐴​

, τ
~( ) ​𝐺​

​𝐴​
​𝑆𝑔​**ψ

​-closed set.​
​Theorem:3.8​

​Arbitrary union of​ ​-closed set is​ ​- closed set.​​𝑆𝑔​**ψ ​𝑆𝑔​**ψ
​Proof:​
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​Suppose​ ​that​ ​and​ ​are​ ​two​ ​arbitrary​ ​-closed​ ​sets​ ​.​ ​Let​ ​is​ ​soft​​𝐹​
​𝐴​

​𝐺​
​𝐴​

​𝑆𝑔​**ψ ​𝐹​
​𝐴​

∪ ​𝐺​
​𝐴​

​ ​​𝑈​
​𝐴​

​g*-open​​set.​ ​and​ ​.​​We​​know​​that​ ​is​​soft​​g*-open​​set​​in​ ​and​ ​and​​ ​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝐺​
​𝐴​

​𝑈​
​𝐴​

​𝑈​
​𝐴​

​𝐹​
​𝐴​

, τ
~( )​ ​ ​𝐹​

​𝐴​
​𝐺​

​𝐴​

​are​ ​-​ ​closed​ ​sets​ ​and​ ​.​ ​Therefore​​𝑆𝑔​**ψ ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​𝑈​
​𝐴​

​ ​ψ​𝑐𝑙​(​𝐺​
​𝐴​

)​𝑈​
​𝐴​

ψ​𝑐𝑙​{(​𝐹​
​𝐴​

∪ ​𝐺​
​𝐴​

)} = ​ ​ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​∪​ψ​𝑐𝑙​(​𝐺​
​𝐴​

)​𝑈​
​𝐴​

. ​ ​
​Theorem: 3.9​

​If​​a​​set​ ​is​ ​-closed​​set​​in​ ​if​​and​​only​​if​ ​contains​​only​​null​​𝐹​
​𝐴​

​𝑆𝑔​**ψ ​𝐹​
​𝐴​

, τ
~( )​ ​ ψ​𝑐𝑙​(​𝐹​

​𝐴​
)​\​(​ ​​𝐹​

​𝐴​
)

​soft closed set.​
​Proof:​

​Suppose​ ​that​ ​is​ ​-closed​ ​set​ ​in​ ​Let​ ​be​ ​soft​ ​closed​ ​set​ ​and​​𝐹​
​𝐴​

​𝑆𝑔​**ψ ​𝐹​
​𝐴​

, τ
~( )​ ​. ​𝐺​

​𝐴​
​.​ ​Since​ ​is​ ​soft​ ​closed​ ​and​ ​its​ ​relative​ ​complement​ ​is​ ​soft​ ​open.​ ​Now​​𝐺​

​𝐴​
ψ​𝑐𝑙​(​𝐹​

​𝐴​
)​\​(​ ​​𝐹​

​𝐴​
) ​𝐺​

​𝐴​
​𝐺​​'​

​𝐴​
​and​ ​and​ ​.​ ​Hence​ ​Consequently​​𝐺​

​𝐴​
ψ​𝑐𝑙​(​𝐹​

​𝐴​
)​\​(​𝐹​

​𝐴​
)​𝐺​

​𝐴​
​ ​ψ​𝑐𝑙​(​𝐹​

​𝐴​
) ​𝐺​

​𝐴​
​𝐹​

​𝐴​
. ​ ​​ ​​𝐺​

​𝐴​
ψ​𝑐𝑙​(​𝐹​

​𝐴​
) ​𝐺​

​𝐴​
​𝐹​​'​

​𝐴​
​𝐹​

​𝐴​
​𝐺​​'​

​𝐴​
.

​.​ ​[Since​ ​is​ ​-closed​ ​set].​ ​Therefore​ ​.​ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​𝐺​​'​
​𝐴​

​𝐹​
​𝐴​

​𝑆𝑔​**ψ ​𝐺​
​𝐴​

ψ​𝑐𝑙​(​𝐹​​'​
​𝐴​

)

​. Therefore​ ​contains only  null soft closed set.​​𝐺​
​𝐴​

= ψ​ ​​𝑐𝑙​ ​𝐹​
​𝐴​( ) ​𝐹​​'​

​𝐴​( ) = ​∅​. ​ ​​𝐺​
​𝐴​

= ​∅​ ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​\​(​𝐹​
​𝐴​

)
​Conversely,​ ​contains only null soft closed set.​ψ​𝑐𝑙​(​𝐹​

​𝐴​
)​\​(​𝐹​

​𝐴​
)

​Since​ ​is​ ​soft​​closed​​set.​​We​​know​​that​​every​​soft​​closed​ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​\​(​𝐹​
​𝐴​

)​ ​ = ​∅​. ​ ​ψ​𝑐𝑙​(​𝐹​
​𝐴​

) = ​𝐹​
​𝐴​

​𝐹​
​𝐴​

​set is​ ​- closed set . Therefore​ ​is​ ​- closed set.​​𝑆𝑔​**ψ ​𝐹​
​𝐴​

​𝑆𝑔​**ψ
​Theorem: 3.10​

​A​ ​- closed set​ ​is soft closed if and only if​ ​is soft closed.​​𝑆𝑔​**ψ ​𝐹​
​𝐴​

ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​\​(​𝐹​
​𝐴​

)​ ​
​Proof:​

​If​ ​is​ ​soft​ ​closed.​ ​Therefore​ ​and​ ​is​ ​soft​ ​closed​ ​set.​​𝐹​
​𝐴​

​ ​​𝑐𝑙​(​𝐹​
​𝐴​

) = ​𝐹​
​𝐴​

. ψ​𝑐𝑙​ ​𝐹​
​𝐴​( )​\​ ​𝐹​

​𝐴​( ) = ​∅​

​Conversely,​​Suppose​​that​ ​is​​soft​​closed,​​Now​​by​​theorem​​3.9,​​If​​a​​set​ ​is​ψ​𝑐𝑙​(​𝐹​
​𝐴​

)​\​(​𝐹​
​𝐴​

) ​𝐹​
​𝐴​

​𝑆𝑔​**ψ

​-closed​ ​set​​in​ ​if​​and​​only​​if​ ​contains​​only​​null​​soft​​closed​​set.​​Therefore​​𝐹​
​𝐴​

, τ
~( )​ ​ ψ​𝑐𝑙​(​𝐹​

​𝐴​
)​\​(​ ​​𝐹​

​𝐴​
)

​is soft closed.​​𝐹​
​𝐴​

​Remark: 3.11​
​The​ ​intersection​ ​of​ ​any​ ​two​ ​-​ ​closed​ ​sets​ ​in​ ​a​ ​soft​ ​topological​ ​space​ ​is​​a​​𝑆𝑔​**ψ ​𝐹​

​𝐴​
, τ
~( )​ ​

​- closed set.​​𝑆𝑔​**ψ

​IV – SOFT GENERALIZED**​​Ψ​​- OPEN SETS IN SOFT TOPOLOGICAL​​SPACES​
​In this section, we introduce the concepts of soft generalized **Ψ-open sets and soft​

​generalized **Ψ-neighborhoods, and investigate their fundamental properties.​
​Definition: 4.1​
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​A​ ​soft​ ​set​ ​is​ ​called​ ​a​ ​soft​ ​generalized**​ ​-​ ​open​ ​(briefly​ ​-open)set​ ​in​​a​​soft​​𝐹​
​𝐴​

​ ​​ψ​ ​𝑆𝑔​**ψ

​topological space​ ​, if the relative complement​ ​is soft g**​ ​-closed set in​ ​.​​𝐹​
​𝐴​

, τ
~( ) ​𝐹​​'​

​𝐴​
​ ​​ψ​ ​𝐹​

​𝐴​
, τ
~( )

​Equivalently,​ ​A​ ​soft​ ​set​ ​if​ ​whenever​ ​and​ ​is​​soft​​g*-closed​​𝐹​
​𝐴​

​ ​​𝑖𝑠​​ ​​𝑆𝑔​**​ψ​, ​ ​ ​𝑈​
​𝐴​

​ ​ψ​𝑖𝑛𝑡​(​𝐹​
​𝐴​

) ​𝑈​
​𝐴​

​ ​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​set.​
​Example: 4.2​

​Lets​ ​us​ ​take​ ​(example​ ​3.2),​ ​U={​ ​},​ ​and​ ​,​​α​, ​β​, ​γ​ ​𝐸​ = {​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​

​.​​Soft​​open​​sets​ ​,​​Soft​​𝐹​
​𝐴​

= {(​𝐽​
​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} (τ

~
)​ ​ = ​ ​{​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​2​
, ​ ​​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​11​
, ​ ​​𝐹​

​𝐴​​12​
, ​ ​​𝐹​

​𝐴​​14​
}

​closed​​sets​ ​.​​Then​ ​is​​a​​soft​​topological​​space​​,​(τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​ ​​𝐹​ , ​𝐹​

​𝐴​​9​
, ​ ​​𝐹​

​𝐴​​6​
, ​𝐹​

​𝐴​​7​
, ​ ​​𝐹​

​𝐴​​1​
, ​ ​​𝐹​

​𝐴​​4​
} (​𝐹​

​𝐴​
, τ
~

)

​and​ ​– open sets​ ​.​​𝑆𝑔​**ψ = {​ ​​𝐹​
​𝐴​

, ​ ​​𝐹​ , ​𝐹​
​𝐴​​2​

, ​𝐹​
​𝐴​​3​

, ​ ​​𝐹​
​𝐴​​5​

, ​ ​​𝐹​
​𝐴​​10​

, ​𝐹​
​𝐴​​11​

, ​𝐹​
​𝐴​​12​

, ​𝐹​
​𝐴​​13​

, ​ ​​𝐹​
​𝐴​​14​

}

​Theorem: 4.3​
​Each soft open set is also a​ ​- open set​​𝑆𝑔​**ψ

​Proof:​
​Let​ ​A​ ​be​​a​​soft​​open​​set​​in​ ​and​​let​ ​be​​a​​soft​​g*-closed​​set​​in​ ​such​​that​​𝐹​ ​𝐹​

​𝐴​
, τ
~( ) ​𝑈​

​𝐴​
​𝐹​

​𝐴​
, τ
~( )

​.​​Since​ ​is​​soft​​open​​set​​,​ ​and​​since​​“Every​​soft​​open​​set​​𝐹​
​𝐴​

​𝑈​
​𝐴​

​𝐹​
​𝐴​

​𝑖𝑛𝑡​(​𝐹​
​𝐴​

) = ​𝐹​
​𝐴​

. ​ ​​𝑖𝑛𝑡​(​𝐹​
​𝐴​

) = ​𝐹​
​𝐴​

​𝑈​
​𝐴​

​is​​soft​ ​-open​ ​set”.​​Therefore​ ​.​ ​and​ ​is​​soft​​g*-​​closed​​set​​in​ψ ​𝑖𝑛𝑡​(​𝐹​
​𝐴​

)ψ​𝑖𝑛𝑡​(​𝐹​
​𝐴​

)​𝑈​
​𝐴​

ψ​𝑖𝑛𝑡​(​𝐹​
​𝐴​

)​𝑈​
​𝐴​

​𝑈​
​𝐴​

​. Hence​ ​is soft g**- open set.​​𝐹​
​𝐴​

, τ
~( ) ​𝐹​

​𝐴​
​The​ ​converse​ ​of​ ​the​ ​above​ ​theorem​ ​need​ ​not​ ​be​ ​valid,​ ​which​ ​can​ ​be​ ​seen​ ​from​ ​the​ ​following​
​example.​
​Remark: 4.4​

​Lets​ ​us​ ​take​ ​(example​ ​3.2),​ ​U={​ ​},​ ​and​ ​,​​α​, ​β​, ​γ​ ​𝐸​ = {​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​

​.​​Soft​​open​​sets​ ​,​​Soft​​𝐹​
​𝐴​

= {(​𝐽​
​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} (τ

~
)​ ​ = ​ ​{​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​2​
, ​ ​​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​11​
, ​ ​​𝐹​

​𝐴​​12​
, ​ ​​𝐹​

​𝐴​​14​
}

​closed​​sets​ ​.​​Then​ ​is​​a​​soft​​topological​​space​​,​(τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​ ​​𝐹​ , ​𝐹​

​𝐴​​9​
, ​ ​​𝐹​

​𝐴​​6​
, ​𝐹​

​𝐴​​7​
, ​ ​​𝐹​

​𝐴​​1​
, ​ ​​𝐹​

​𝐴​​4​
} (​𝐹​

​𝐴​
, τ
~

)

​and​ ​–open​ ​sets​ ​.​ ​Here​​𝑆𝑔​**ψ = {​ ​​𝐹​
​𝐴​

, ​ ​​𝐹​ , ​𝐹​
​𝐴​​2​

, ​𝐹​
​𝐴​​3​

, ​ ​​𝐹​
​𝐴​​5​

, ​ ​​𝐹​
​𝐴​​10​

, ​𝐹​
​𝐴​​11​

, ​𝐹​
​𝐴​​12​

, ​𝐹​
​𝐴​​13​

, ​ ​​𝐹​
​𝐴​​14​

}

​are​ ​- open sets but not soft open sets.​​𝐹​
​𝐴​​5​

, ​ ​​𝐹​
​𝐴​​10​

, ​𝐹​
​𝐴​​13​

​𝑆𝑔​**ψ

​Theorem: 4.5​
​If​ ​is​ ​-open set in​ ​and​ ​, then​ ​is​ ​- open set.​​𝐹​

​𝐴​
​𝑆𝑔​**ψ (​𝐹​

​𝐴​
, τ
~

) ψ​𝑖𝑛𝑡​(​𝐹​
​𝐴​

)​𝐺​
​𝐴​

​𝐹​
​𝐴​

​𝐺​
​𝐴​

​𝑆𝑔​**ψ
​Proof:​
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​Suppose​​that​ ​is​​soft​ ​-open​​set​​in​ ​and​ ​.​​Let​ ​and​​𝐹​
​𝐴​

​𝑆𝑔​**ψ ​𝐹​
​𝐴​

, τ
~( )​ ​ ψ​𝑖𝑛𝑡​ ​𝐹​

​𝐴​( )​𝐺​
​𝐴​

​𝐹​
​𝐴​

​𝐻​
​𝐴​

​𝐺​
​𝐴​

​𝐻​
​𝐴​

​is​​soft​​g*-closed​​set​​in​ ​.​​Since​ ​and​ ​,​​we​​have​ ​.​​Since​ ​A​ ​is​ ​-​​open.​​𝐹​
​𝐴​

, τ
~( ) ​𝐺​

​𝐴​
​𝐹​

​𝐴​
​𝐻​

​𝐴​
​𝐺​

​𝐴​
​𝐻​

​𝐴​
​𝐹​

​𝐴​
​𝐹​ ​𝑆𝑔​**ψ

​, also since​​𝐻​
​𝐴​

ψ​𝑖𝑛𝑡​ ​𝐹​
​𝐴​( ) ​ ​​ ​ψ​𝑖𝑛𝑡​ ​𝐹​

​𝐴​( )​𝐺​
​𝐴​

​𝐻​
​𝐴​

​ ​ψ​𝑖𝑛𝑡​ ​𝐹​
​𝐴​( )ψ​𝑖𝑛𝑡​ ​𝐺​

​𝐴​( )​ ​

​. Therefore​ ​is​ ​-open set.​​𝐻​
​𝐴​

ψ​𝑖𝑛𝑡​(​𝐺​
​𝐴​

) ​𝐺​
​𝐴​

​𝑆𝑔​**ψ
​Theorem: 4.6​

​Finite intersection of​ ​-open sets are​ ​-open set.​​𝑆𝑔​**ψ ​𝑆𝑔​**ψ
​Proof:​

​Suppose​​that​ ​and​ ​are​ ​-open​​sets​​.​​Let​ ​and​ ​is​​soft​​g*-closed​​set​​𝐹​
​𝐴​

​𝐺​
​𝐴​

​𝑆𝑔​**ψ ​𝑈​
​𝐴​

​𝐹​
​𝐴​

∩ ​𝐺​
​𝐴​

​𝑈​
​𝐴​

​in​ ​.​ ​Since​ ​and​ ​.​ ​We​ ​know​​that​ ​is​​soft​​g*-closed​​set​​in​​𝐹​
​𝐴​

, τ
~( ) ​𝑈​

​𝐴​
​𝐹​

​𝐴​
∩ ​𝐺​

​𝐴​
, ​𝑈​

​𝐴​
​𝐹​

​𝐴​
​𝑈​

​𝐴​
​𝐺​

​𝐴​
​𝑈​

​𝐴​
​𝐹​

​𝐴​
, τ
~( )

​and​ ​and​ ​are​ ​soft​ ​g**-open​ ​sets​ ​.​ ​Therefore​​𝐹​
​𝐴​

​𝐺​
​𝐴​

​𝑈​
​𝐴​

ψ​𝑖𝑛𝑡​(​𝐹​
​𝐴​

)​ ​​𝑎𝑛𝑑​​ ​​𝑈​
​𝐴​

ψ​𝑖𝑛𝑡​(​𝐺​
​𝐴​

)
​𝑈​

​𝐴​
ψ​𝑖𝑛𝑡​(​𝐹​

​𝐴​
)​∩​ψ​𝑖𝑛𝑡​(​𝐺​

​𝐴​
)

​Definition: 4.7​
​Let​ ​be​​a​​soft​​topological​​space,​ ​and​ ​.​​If​​there​​exists​​a​ ​-​​open​​𝐹​

​𝐴​
, τ
~( ) ​𝐹​

​𝐵​
​𝐹​

​𝐴​
∈ ​𝐹​

​𝐵​
​𝑆𝑔​**ψ

​set​ ​such​​that​ ​then​ ​is​​called​​a​ ​-​​interior​​point​​of​ ​and​​the​​soft​​union​​of​​all​​𝐹​
​𝐶​

​α∈​​𝐹​
​𝐶​
​𝐹​

​𝐵​
α ​𝑆𝑔​**ψ ​𝐹​

​𝐵​

​-interior points of​ ​is denoted by​ ​.​​𝑆𝑔​**ψ ​𝐹​
​𝐵​

​𝑆𝑔​**​ψ​ − ​𝑖𝑛𝑡​(​𝐹​
​𝐵​

)
​Definition: 4.8​

​Let​ ​A​ ​be​ ​a​ ​soft​ ​topological​​space,​ ​and​ ​.​​If​​there​​exists​​a​​soft​ ​-​​𝐹​
​𝐴​

, τ
~( ) ​𝐹​

​𝐵​
​𝐹​

​𝐴​
​α∈​​𝐹​

​𝐴​
​𝑆𝑔​**ψ

​open​ ​set​ ​such​​that​ ​then​ ​is​​called​​a​ ​-neighbourhood​​of​ ​.​​Set​​of​​all​​𝐹​
​𝐶​

​α∈​​𝐹​
​𝐶​
​𝐹​

​𝐵​
​𝐹​

​𝐵​
​𝑆𝑔​**ψ α ​𝑆𝑔​**ψ

​-neighbourhoods​​of​ ​is​​denoted​​by​ ​,​​is​​called​​family​​of​ ​-​​neighbourhoods​​of​ ​that​​is​α ​𝑁​(​α​) ​𝑆𝑔​**ψ α
​and​ ​. In particular,​ ​}.​​𝑁​(​α​) = {​𝐹​

​𝐵​
​ ​: ​ ​​𝐹​

​𝐶​
∈ τ

~
} ​α∈​​𝐹​

​𝐶​
​𝐹​

​𝐵​
​𝑉​ α( ) = {​𝐹​

​𝐶​
∈ τ

~
: ​ ​​α∈​​𝐹​

​𝐶​
​Example: 4.9​

​Let​​U={​ ​,​ ​and​ ​.​ ​,​​α​, ​ ​​β​, ​ ​​γ​, ​ ​​δ​} ​𝐸​ = {​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​ ​𝐹​

​𝐴​
= {(​𝐽​

​1​
, ​ ​{​α​, ​ ​​β​}), (​𝐽​

​2​
, ​ ​{​δ​})}

​,​ ​,​ ​,​ ​,​​𝐹​
​𝐴​​1​

= {(​𝑒​
​1​
, ​ ​{α})} ​𝐹​

​𝐴​​2​
= {(​𝑒​

​1​
, ​ ​{​ ​​β​})} ​𝐹​

​𝐴​​3​
= {(​𝑒​

​1​
, ​ ​{​α​, ​ ​​β​})} ​𝐹​

​𝐴​​4​
= {(​𝑒​

​1​
, ​ ​{​α​}), (​𝑒​

​2​
, ​ ​{​δ​})}

​,​ ​,​ ​,​ ​.​ ​Soft​ ​open​ ​sets​​𝐹​
​𝐴​​5​

= {(​𝑒​
​1​
, ​ ​{​β​}), (​𝑒​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​6​
= {(​𝑒​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​7​
= ​ ​​𝐹​

​𝐴​ ​𝐹​
​𝐴​​8​

= ​𝐹​

​,​ ​Soft​ ​closed​ ​sets​ ​.​ ​Then​ ​is​ ​a​ ​soft​(τ
~

)​ ​​ ​ = ​ ​{​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​5​

, ​𝐹​
​𝐴​​2​

} (τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​𝐹​

​∅​
, ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​4​
} ​𝐹​

​𝐴​
, τ
~( )

​topological​ ​space.​ ​-​ ​closed​ ​sets​ ​and​ ​-​ ​open​ ​sets​​𝑆𝑔​**ψ = {​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​4​

, ​ ​​𝐹​
​𝐴​​6​

​ ​} ​𝑆𝑔​**ψ

= {​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​2​

, ​𝐹​
​𝐴​​5​

​ ​}

​Let​ ​(i)​ ​.​ ​Then​ ​-neighbourhoods​ ​and​ ​open​α
​1​

= {(​𝑒​
​1​
, ​ ​{​𝑎​})} ​𝑆𝑔​**ψ ​𝑁​

~
(α

​1​
)​ ​ = ​ ​{​𝐹​

​𝐴​
} ​𝑆𝑔​**ψ

​neighbourhoods​ ​.​​𝑉​
~

(α
​1​
)​ ​ = ​ ​{​𝐹​

​𝐴​
}
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​(ii)​ ​.​ ​Then​ ​neighbourhoods​ ​and​ ​open​α
​2​

= {(​𝑒​
​1​
, ​ ​{​𝑏​})} ​𝑆𝑔​**ψ ​𝑁​

~
(α

​2​
)​ ​ = ​ ​{​𝐹​

​𝐴​
, ​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​5​
} ​𝑆𝑔​**ψ

​neighbourhoods​ ​..​​𝑉​
~

(α
​2​
)​ ​ = {​𝐹​

​𝐴​
}

​(iii)​ ​.​ ​Then​ ​neighbourhoods​ ​and​ ​open​α
​3​

= {(​𝑒​
​1​
, ​ ​{​𝑎​, ​𝑏​})} ​𝑆𝑔​**ψ ​𝑁​

~
(α

​3​
)​ ​ = ​ ​{​𝐹​

​𝐴​
} ​𝑆𝑔​**ψ

​neighbourhoods​ ​.​​𝑉​
~

(α
​3​
)​ ​ = {​𝐹​

​𝐴​
}

​(iv)​ ​}.​ ​Then​ ​neighbourhoods​ ​}​​and​ ​open​α
​4​

= {(​𝑒​
​1​
, ​ ​{​𝑎​}), (​𝑒​​2​, ​ ​{​𝑑​}) ​𝑆𝑔​**ψ ​𝑁​

~
(α

​4​
)​ ​ = ​ ​{​𝐹​

​𝐴​
​𝑆𝑔​**ψ

​neighbourhoods​ ​.​​𝑉​
~

(α
​4​
)​ ​ = {​𝐹​

​𝐴​
}

​(v)​ ​.​ ​Then​ ​neighbourhoods​ ​}​ ​and​ ​open​α
​5​

= {(​𝑒​
​1​
, ​ ​{​𝑏​}), (​𝑒​​2​, ​ ​{​𝑑​})} ​𝑆𝑔​**ψ ​𝑁​

~
(α

​5​
)​ ​ = ​ ​{​𝐹​

​𝐴​
​𝑆𝑔​**ψ

​neighbourhoods​ ​.​​𝑉​
~

(α
​5​
)​ ​ = {​𝐹​

​𝐴​
}

​(vi)​ ​.​ ​Then​ ​neighbourhoods​ ​and​ ​open​α
​6​

= {(​𝑒​
​2​
, ​ ​{​𝑑​})} ​𝑆𝑔​**ψ ​𝑁​

~
(α

​6​
)​ ​ = ​ ​{​𝐹​

​𝐴​
, ​𝐹​

​𝐴​​5​
} ​𝑆𝑔​**ψ

​neighbourhoods​ ​.​​𝑉​
~

(α
​6​
)​ ​ = ​ ​{​𝐹​

​𝐴​
, ​𝐹​

​𝐴​​5​
}

​Remark : 4.10​
​A​ ​-​ ​neighbourhood​ ​generally​ ​need​ ​not​ ​be​ ​-open​ ​set.​ ​It​ ​is​ ​proved​ ​by​ ​the​​𝑆𝑔​**ψ ​𝑆𝑔​**ψ

​given example below.​
​By​ ​example(4.9),​ ​Let​ ​U={​ ​,​ ​and​ ​.​​α​, ​ ​​β​, ​ ​​γ​, ​ ​​δ​} ​𝐸​ = {​𝐽​

​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​

​,​ ​Soft​ ​open​ ​sets​ ​,​ ​Soft​ ​closed​ ​sets​​𝐹​
​𝐴​

= {(​𝐽​
​1​
, ​ ​{​α​, ​ ​​β​}), (​𝐽​

​2​
, ​ ​{​δ​})} (τ

~
)​ ​​ ​ = ​ ​{​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​5​
, ​𝐹​

​𝐴​​2​
}

​.​ ​Then​ ​is​ ​a​ ​soft​ ​topological​ ​space.​ ​-​ ​closed​ ​sets​(τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​𝐹​

​∅​
, ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​4​
} ​𝐹​

​𝐴​
, τ
~( ) ​𝑆𝑔​**ψ

​and​ ​-​ ​open​ ​sets​ ​.​ ​Let​ ​us​ ​take​ ​the​= {​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​4​

, ​ ​​𝐹​
​𝐴​​6​

​ ​} ​𝑆𝑔​**ψ = {​ ​​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​2​

, ​𝐹​
​𝐴​​5​

​ ​}

​- neighbourhoods of​ ​are​ ​. Here​ ​is not a​ ​- open set.​​𝑆𝑔​**ψ ​𝐹​
​𝐴​​2​

​𝑁​(​α​)​ ​ = ​ ​{​𝐹​
​𝐴​

, ​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​5​

} ​𝐹​
​𝐴​​3​

​𝑆𝑔​**ψ

​Then​ ​soft​ ​g**-neighbourhoods​ ​but​ ​it​ ​is​ ​not​ ​a​​α​ = ​𝐹​
​𝐴​​2​

= ​ ​{(​𝑒​
​1​
, ​ ​{​𝑏​})}. ​𝑁​(​α​)​ ​ = ​ ​{​𝐹​

​𝐴​
, ​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​5​
}

​soft g**-open set because​ ​is not a soft g**-open set.​​𝐹​
​𝐴​​3​

​Theorem : 4.11​
​Each soft neighbourhood is also a​ ​-neighbourhood​​𝑆𝑔​**ψ

​Proof:​
​Let​ ​be​​a​​soft​​neighbourhood​​of​​a​​soft​​set​ ​then​​there​​exists​​a​​soft​​open​​set​α ​𝐹​

​𝐵​
(​𝐹​

​𝐴​
, τ
~

), ​𝐹​
​𝐶​

​such​ ​that​ ​.​ ​As​ ​we​ ​know​ ​that​ ​Every​ ​soft​ ​open​ ​set​ ​is​ ​-open​ ​set​ ​such​ ​that​​ ​​α∈​​𝐹​
​𝐶​
​𝐹​

​𝐵​
​𝑆𝑔​**ψ

​. Hence​ ​is​ ​-neighbourhood of​ ​.​​α∈​​𝐹​
​𝐶​
​𝐹​

​𝐵​
α ​𝑆𝑔​**ψ ​𝐹​

​𝐴​
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​V-REPRESENTATION OF​ ​- CLOSED SETS IN SOFT TOPOLOGY AND THEIR​​𝑆𝑔​**ψ
​OPERATIONS USING BIPARTITE GRAPHS​

​In this section, we present a representation of soft​ ​-closed sets using a bipartite​​𝑆𝑔​**ψ
​graph and discuss the operations on soft​ ​- closed sets.​​𝑆𝑔​**ψ
​Definition : 5.1[4]​

​Every​ ​soft​ ​set​ ​can​ ​be​ ​graphically​ ​represented​ ​with​ ​the​​help​​of​​bipartite​​graph​​by​​taking​
​partite sets A and X where A is the subset of parameter set and X is the universe.​
​Example 5.2[4]​

​X={ X​​1​​, X​​2​​, X​​3​​, X​​4​​, X​​5​​, X​​6,​​X​​7​​}, E={ E​​1​​, E​​2​​, E​​3​​, E​​4​​, E​​5​​}, A={ E​​1​​, E​​2​​, E​​3​​}​ ​E​
​{( E​​1​​,{ X​​1​​, X​​4​​, X​​5​​}), (E​​2​​,{ X​​2​​, X​​3​​, X​​6​​}), (E​​3​​,{ X​​3​​, X​​6​​})}​​𝐹​

​𝐴​
=

​Figure 2.​​Soft set represented by bipartite graph”​

​Definition 5.3​
​Every​ ​-closed​​set​​can​​be​​graphically​​represented​​with​​the​​help​​of​​bipartite​​graph​​by​​𝑆𝑔​**ψ

​taking partite sets A and X where A is the subset of parameter set and X is the universe.​
​Example 5.4​

​Let U={​ ​},​ ​and​ ​,​​α​, ​β​, ​γ​ ​𝐸​ = {​𝐽​
​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​ ​𝐹​

​𝐴​
= {(​𝐽​

​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})}

​,​ ​,​ ​,​ ​,​​𝐹​
​𝐴​​1​

​ ​ = ​ ​{(​𝐽​
​1​
, ​ ​{​α​})} ​𝐹​

​𝐴​​2​
​ ​ = ​ ​{(​𝐽​

​1​
, ​ ​{​β​})} ​𝐹​

​𝐴​​3​
= ​ ​{(​𝐽​

​1​
, ​ ​{​α​, ​β​})} ​𝐹​

​𝐴​​4​
= ​ ​{(​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​5​

​ ​ = ​ ​{(​𝐽​
​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​6​
= ​ ​{(​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​𝐹​

​𝐴​​7​
​ ​ = {(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​8​

​ ​ = {(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​9​
​ ​ = {(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​𝐹​

​𝐴​​10​
= {(​𝐽​

​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​,​​𝐹​
​𝐴​​11​

= {(​𝐽​
​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​12​
= {(​𝐽​

​1​
, ​ ​{​β​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​𝐹​

​𝐴​​13​
= {(​𝐽​

​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​β​})}

​,​ ​,​ ​.​ ​Soft​ ​open​ ​sets​​𝐹​
​𝐴​​14​

= {(​𝐽​
​1​
, ​ ​{​α​, ​β​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​𝐹​

​𝐴​​15​
= ​ ​​𝐹​

​𝐴​
​𝐹​

​𝐴​​16​
= ​𝐹​

​,​ ​Soft​ ​closed​ ​sets​(τ
~

)​ ​ = ​ ​{​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​2​

, ​ ​​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​11​

, ​ ​​𝐹​
​𝐴​​12​

, ​ ​​𝐹​
​𝐴​​14​

}
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​.​​Then​ ​is​​a​​soft​​topological​​space​​,​​and​ ​-​(τ
~

)
​𝐶​
​ ​ = {​ ​​𝐹​

​𝐴​
, ​ ​​𝐹​ , ​𝐹​

​𝐴​​9​
, ​ ​​𝐹​

​𝐴​​6​
, ​𝐹​

​𝐴​​7​
, ​ ​​𝐹​

​𝐴​​1​
, ​ ​​𝐹​

​𝐴​​4​
} (​𝐹​

​𝐴​
, τ
~

) ​𝑆𝑔​**ψ

​closed sets​ ​.​= {​ ​​𝐹​
​𝐴​

, ​ ​​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​4​

, ​𝐹​
​𝐴​​5​

, ​ ​​ ​​𝐹​
​𝐴​

​6​

, ​𝐹​
​𝐴​​7​

, ​𝐹​
​𝐴​​8​

, ​𝐹​
​𝐴​​9​

}

​Figure 3.​ ​closed-set represented by bipartite graph”​​𝑆𝑔​**ψ

​“​​Property 5.5​

​The union of any two​ ​-closed sets​​admits a representation in terms of a bipartite graph​​.​​𝑆𝑔​**ψ
​Consider​ ​the​ ​example​ ​5.4​ ​Here​ ​-closed​ ​sets​ ​are​​𝑆𝑔​**ψ

​.​ ​Here,​ ​we​ ​represent​ ​certain​ ​unions​ ​of​ ​the​{​ ​​𝐹​
​𝐴​

, ​ ​​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​4​

, ​𝐹​
​𝐴​​5​

, ​ ​​ ​​𝐹​
​𝐴​

​6​

, ​𝐹​
​𝐴​​7​

, ​𝐹​
​𝐴​​8​

, ​𝐹​
​𝐴​​9​

} ​𝑆𝑔​**ψ

​-closed​​sets.​​𝑆𝑔​**ψ
​=​ ​=​ ​is also a​ ​-closed set.​​𝐹​

​𝐴​​1​
∪ ​𝐹​

​𝐴​​4​
​ ​{(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​})} ​ ​​𝐹​

​𝐴​​7​
​𝑆𝑔​**ψ

​=​ ​=​ ​is also a​ ​-closed set.​​𝐹​
​𝐴​​7​

∪ ​𝐹​
​𝐴​​8​

{(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​ ​​𝐹​

​𝐴​​9​
​𝑆𝑔​**ψ

​=​ ​=​ ​is also a​ ​-closed set.​​𝐹​
​𝐴​​7​

∪ ​𝐹​
​𝐴​​9​

{(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})} ​ ​​𝐹​

​𝐴​​9​
​𝑆𝑔​**ψ

​Figure 4.​​Union of​ ​-closed set by bipartite graph​​𝑆𝑔​**ψ

​Property 5.6​

​27​

​=​​𝐹​
​𝐴​​1​

∪ ​𝐹​
​𝐴​​4​

​ ​​𝐹​
​𝐴​​7​

​=​​𝐹​
​𝐴​​7​

∪ ​𝐹​
​𝐴​​8​

​ ​​𝐹​
​𝐴​​9​

​=​​𝐹​
​𝐴​​7​

∪ ​𝐹​
​𝐴​​9​

​ ​​𝐹​
​𝐴​​9​
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​Finite​ ​intersection​ ​of​ ​any​ ​two​ ​-closed​ ​sets​ ​admits​ ​a​ ​representation​ ​in​ ​terms​ ​of​ ​a​​𝑆𝑔​**ψ
​bipartite​ ​graph​​.​ ​Consider​ ​the​ ​above​ ​example​ ​5.4​​and​​we​​represent​​certain​ ​intersections​​of​​the​​𝑆𝑔​**ψ

​-closed sets.​​𝑆𝑔​**ψ
​=​ ​=​ ​is also a​ ​closed set.​​𝐹​

​𝐴​​7​
​𝐹​

​𝐴​​9​
​ ​ ​ ​{(​𝐽​

​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​})} ​ ​​𝐹​

​𝐴​​7​
​𝑆𝑔​**ψ

​=​ ​=​ ​is also a​ ​closed set.​​𝐹​
​𝐴​​8​

​𝐹​
​𝐴​​9​

{(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​γ​})} ​ ​​𝐹​

​𝐴​​8​
​𝑆𝑔​**ψ

​=​​𝐹​
​𝐴​​7​

​𝐹​
​𝐴​​9​

​ ​​𝐹​
​𝐴​​7​

​=​​𝐹​
​𝐴​​8​

​𝐹​
​𝐴​​9​

​ ​​𝐹​
​𝐴​​8​

​Figure 5.​​Intersection of​ ​-closed sets by bipartite graph”​​𝑆𝑔​**ψ

​Property 5.7​
​The​ ​union​ ​operation​ ​involving​ ​two​ ​distinct​ ​-closed​ ​sets​ ​can​ ​be​ ​illustrated​ ​as​​𝑆𝑔​**ψ

​follows.​
​Let​ ​U=V={​ ​,​ ​and​ ​and​ ​.​​α​, ​ ​​β​, ​ ​​γ​, ​ ​​δ​} ​𝐸​ = {​𝐽​

​1​
, ​ ​​𝐽​

​2​
​ ​, ​𝐽​

​3​
} ​𝐴​ = {​ ​​𝐽​

​1​
, ​ ​​𝐽​

​2​
}​𝐸​ ​𝐵​ = {​ ​​𝐽​

​2​
, ​ ​​𝐽​

​3​
}​𝐸​

​,​ ​-​ ​closed​ ​sets​ ​of​​𝐹​
​𝐴​

= {(​𝐽​
​1​
, ​ ​{​α​, ​ ​​β​}), (​𝐽​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐵​
= {(​𝐽​

​2​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​β​, ​γ​})}, ​𝑆𝑔​**ψ

​.​ ​- closed sets of​ ​=​ ​.​​𝐹​
​𝐴​

, τ
~( ) = {​ ​​𝐹​

​𝐴​
, ​𝐹​ , ​𝐹​

​𝐴​​1​
, ​𝐹​

​𝐴​​3​
, ​𝐹​

​𝐴​​4​
, ​ ​​𝐹​

​𝐴​​6​
​ ​} ​𝑆𝑔​**ψ ​𝐹​

​𝐵​
, τ
~( ) {​ ​​𝐹​

​𝐵​
, ​𝐹​ , ​𝐹​

​𝐵​​1​
, ​ ​​𝐹​

​𝐵​​3​
, ​𝐹​

​𝐵​​6​
}

​A​ ​B​​=​​𝐹​ ​ ​​𝐹​ {​𝐹​
​𝐴​

, ​𝐹​ , ​𝐹​
​𝐴​​1​

, ​𝐹​
​𝐴​​3​

, ​𝐹​
​𝐴​​4​

, ​ ​​𝐹​
​𝐴​​6​

, ​ ​​ ​​𝐹​
​𝐵​

, ​𝐹​
​𝐵​​1​

, ​ ​​𝐹​
​𝐵​​3​

, ​𝐹​
​𝐵​​6​

}. ​ ​

​Where​ ​,​ ​,​ ​,​​𝐹​
​𝐴​

= {(​𝐽​
​1​
, ​ ​{​α​, ​ ​​β​}), (​𝐽​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​1​
= {(​𝐽​

​1​
, ​ ​{α})} ​𝐹​

​𝐴​​3​
= {(​𝐽​

​1​
, ​ ​{​α​, ​ ​​β​})}

​,​ ​,​​𝐹​
​𝐴​​4​

= {(​𝐽​
​1​
, ​ ​{​α​}), (​𝐽​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐴​​6​
= {(​𝐽​

​2​
, ​ ​{​δ​})} ​𝐹​

​𝐵​
= {(​𝐽​

​2​
, ​ ​{​α​}), (​𝐽​

​3​
, ​ ​{​β​, ​γ​})},

​,​ ​,​​𝐹​
​𝐵​​1​

​ ​ = {(​ ​​𝐽​
​2​
, ​ ​{​α​})} ​𝐹​

​𝐵​​3​
​ ​ = {(​ ​​𝐽​

​2​
, ​ ​{​α​}), (​𝐽​

​3​
, ​ ​{​γ​})} ​𝐹​

​𝐵​​6​
​ ​ = {(​𝐽​

​3​
, ​ ​{​γ​})}

​A​ ​B​​=​ ​can​ ​be​ ​drawn​ ​by​​𝐹​ ​ ​​𝐹​ ​𝐽​
​1​
, ​ ​ ​α​, ​ ​​β​{ }( ), ​𝐽​

​2​
, ​ ​ δ{ }( ){ }, ​ ​​ ​​ ​ ​𝐽​

​2​
, ​ ​ α{ }( ), ​𝐽​

​3​
, ​ ​ ​β​, ​γ​{ }( ){ }, ​ ​​ ​{(​𝐽​

​3​
, ​ ​{​γ​})}}

​bipartite graph​
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​Figure 6.​​Union of two​ ​-closed set by bipartite graph”​​𝑆𝑔​**ψ

​Property 5.8​
​The​​restricted​​union​​operation​​involving​​two​​distinct​ ​-closed​​sets​​can​​be​​illustrated​​𝑆𝑔​**ψ

​as follows from the above property 5.7​

​A​ ​R​ ​B​ ​=​ ​can​​be​​represented​​by​​bipartite​​graph​​as​​𝐹​ ​𝐹​ ​𝐽​
​2​
, ​ ​ ​α​, ​ ​​δ​{ }( ){ }, ​ ​ ​𝐽​

​3​
, ​ ​ ​β​, ​γ​{ }( ){ }

​shown below​

​Figure 7.​​Restricted union of two​ ​-closed set by bipartite graph​​𝑆𝑔​**ψ

​Property 5.9​

​The​ ​extended​ ​intersection​ ​operation​ ​involving​ ​two​ ​distinct​ ​-closed​ ​sets​ ​can​ ​be​​𝑆𝑔​**ψ
​illustrated as follows from the above property 5.7​

​A​ ​B​ ​=​ ​can​ ​be​ ​represented​​𝐹​ ​𝐹​ { ​𝐽​
​1​
, ​ ​ ​α​, ​ ​​β​{ }( ), ​𝐽​

​2​
, ​ ​ δ{ }( ){ }, ​ ​​𝐹​

​𝐵​
= ​𝐽​

​2​
, ​ ​ α{ }( ), ​𝐽​

​3​
, ​ ​ ​β​, ​γ​{ }( ){ }}​ ​

​by bipartite graph as shown below​
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​Figure 8.​​Extended Intersection of two​ ​-closed set by bipartite graph”​​𝑆𝑔​**ψ

​Property 5.10​
​AND​ ​-​ ​operation​ ​involving​ ​two​ ​distinct​ ​-closed​ ​sets​ ​can​ ​be​​illustrated​​as​​𝑆𝑔​**ψ

​follows from the above property 5.7​

​B​ ​A​ ​=​​𝐹​
​𝐴​

​ ​​𝐹​ ​𝐹​ ​ ​​𝐹​
​𝐵​

, ​𝐹​
​𝐵​​1​

, ​ ​​𝐹​
​𝐵​​3​

, ​𝐹​
​𝐵​​6​

⎰
⎱

⎱
⎰​ ​ ( ​𝐽​

​1​
, ​ ​​𝐽​

​2​
) α{ }( ){ }

​=​​ ​​𝐹​
​𝐴​

​1​

​ ​​𝐹​
​𝐵​

, ​𝐹​
​𝐵​​1​
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​Property 5.11​
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​OR​ ​-​ ​operation​ ​involving​ ​two​ ​distinct​ ​-closed​ ​sets​ ​can​ ​be​ ​illustrated​ ​as​​𝑆𝑔​**ψ
​follows from the above property 5.7​
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​Figure 10.​​OR - Operation of two​ ​-closed set by bipartite graph​​𝑆𝑔​**ψ
​VI-CONCLUSION​

​This​​paper​​introduced​​the​​concept​​of​​soft​​generalized**​​Ψ-closed​​sets​​in​​soft​​topological​
​spaces​ ​and​ ​examined​ ​their​ ​basic​ ​properties​ ​and​ ​relationships​ ​with​ ​existing​​types​​of​​soft​​closed​
​sets.​ ​It​ ​was​ ​observed​ ​that​ ​the​ ​proposed​ ​class​ ​extends​ ​several​ ​known​ ​notions.​ ​The​ ​study​ ​also​
​included​ ​soft​​generalized**​​Ψ-open​​sets​​and​​their​​fundamental​​behavior.​​In​​addition,​​a​​bipartite​
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​graph​​representation​​was​​used​​to​​describe​​these​​sets​​and​​their​​operations​​in​​a​​clear​​and​​structured​
​way.​​Further​​work​​can​​be​​carried​​out​​by​​extending​​these​​ideas​​to​​other​​frameworks​​such​​as​​fuzzy,​
​intuitionistic​ ​fuzzy,​ ​and​ ​nano​ ​topological​ ​spaces.​ ​The​​study​​of​​related​​mappings​​and​​the​​use​​of​
​these​​concepts​​in​​practical​​areas​​like​​decision-making​​and​​data​​analysis​​may​​also​​provide​​useful​
​results.​ ​Exploring​ ​computational​ ​and​ ​graph-based​ ​approaches​ ​could​ ​offer​ ​additional​
​developments in this area​

​VII-REFERENCES​

​1.​ ​Abd​​Allah​​.M.A​​and​​A.​​S.​​Nawar​​introduced​ ​-closed​​sets​​in​​fuzzy​​topological​
​spaces,​ ​Journal​ ​of​ ​Egyptian​ ​Mathematical​ ​Society,​ ​(2020)​ ​28:38.​
​https://doi.org/10.1186/s42787-020-00087-3​​.​

​2.​ ​Cagman​ ​N.,​ ​Karatas​ ​S.,​ ​Enginoglu​ ​S.,​ ​Aydin​ ​T,​ ​On​ ​soft​ ​Topology,​ ​El-Cezeri​
​Jounal​ ​of​ ​Science​ ​and​ ​Engineering,​ ​vol:​ ​2​ ​No:​ ​3,​ ​pp:​ ​23-38​ ​(2015).​
​https://doi.org/10.31202/ecjse.67135​​.​

​3.​ ​Devika​ ​A.,​ ​Elvina​ ​Mary​ ​L.,​ ​Soft​ ​g*-Closed​ ​sets​ ​in​ ​Soft​ ​Topological​ ​Spaces,​
​IJMTT, vol: 3, No:5 pp: 32-39 (2015).​​DOI:​​10.14445/22315373/IJMTT-V18P506.​

​4.​ ​Faiz Farid, Muhammed​
​5.​ ​Faiz​ ​Farid,​ ​Muhammed​ ​Saeed,​ ​Muhammed​ ​Representation​ ​of​ ​Soft​ ​Set​ ​and​ ​Its​

​Operations​ ​by​ ​Bipartite​ ​Graph.​ ​SIR​ ​2017;3(3):​ ​1525–1535.​
​https://doi.org/10.32350/sir.31.03​

​6.​ ​Gomathi.N​ ​and​ ​Indira.T,​ ​On​ ​soft​ ​Generalized**-closed​ ​Sets​ ​in​ ​Soft​ ​Topological​
​Spaces,​ ​”​​,​​Advances​​and​​Applications​​in​​Mathematical​​Sciences​​(AAMS),​​Vol:​​21,​​Issue:​
​10, August 2022, PP: 5575-5595, ISSN: 0974-6803.​

​7.​ ​James.R.​ ​Munkres(1990),​ ​Topology,​ ​Prentice​ ​hall​ ​of​ ​India​ ​private​ ​limited,​ ​New​
​Delhi.​

​8.​ ​Kalavathi​ ​A.,​ ​Sai​ ​Sundaram​ ​Krishnan​ ​G.,​ ​Soft​ ​g*-Closed​ ​sets​ ​and​​soft​​g*-Open​
​sets​​in​​soft​​Topological​​Spaces,​​Journal​​of​​Int.Mathematics,​​vol:19,​​No:5​​pp:65-82​​(2016).​
​DOI:​​https://doi.org/10.1080/09720502.2015.1103110​​.​

​9.​ ​Kannan​ ​K.,​ ​Soft​ ​Generalized​ ​closed​ ​sets​ ​in​ ​soft​ ​Topological​ ​Spaces,​ ​Journal​ ​of​
​Theoritical and Applied Information Technology, vol:37, No:1 pp:17-21 (2012).​

​10.​ ​Levine​ ​N.,​ ​On​ ​Generalized​ ​Closed​ ​Sets​ ​in​ ​Topology,​ ​Rendiconti​ ​del​ ​Circolo​
​Mathematico di palerno, vol: 7, pp: 89-96 (1970)​ ​DOI 10.1007/BF02843888.​

​11.​ ​Maji​​PK,​​Biswas​​R,​​Roy​​AR.​​Soft​​set​​theory.​​Comput​​Math​​Appl.​​2003;1221(03):​
​555–565​​DOI:​​10.1016/S0898-1221(03)00016-6​​ .​

​12.​ ​Mohamed​ ​Shabir​ ​and​​Munazza​​Naz.,​​On​​soft​​topological​​spaces,​​Computers​​and​
​Mathematics​ ​with​ ​Applicatiions​ ​61(2011)​ ​1786-1799,​
​https://doi.org/10.1016/j.camwa.2011.02.006​​.​

​13.​ ​Mohana​ ​K.,​ ​Anitha.S.,​ ​Radhika​ ​V.,​ ​On​ ​soft​ ​grs-closed​ ​sets​ ​in​ ​Soft​ ​Topological​
​Spaces, IJESC, vol:7, pp:4116-4120 (2017).​

​14.​ ​Mohinta​ ​S,​ ​Samanta​ ​TK.​ ​An​ ​introduction​ ​to​ ​fuzzy​ ​soft​ ​graph.​ ​Math​ ​Moravica.​
​2015;19: 35–48,​​https://doi.org/10.5937/MatMor1502035M​​.​

​15.​ ​Molodtsov​ ​D.,​ ​Soft​ ​Set​ ​Theory​ ​First​​Results,​​Computers​​and​​Mathematics​​with​
​Applications, vol:37, pp: 19-31 (1999),​​https://doi.org/10.1016/S0898-1221(99)00056-5.​

​32​

mailto:gomathin@jjcet.ac.in
https://doi.org/10.1186/s42787-020-00087-3
https://doi.org/10.31202/ecjse.67135
https://doi.org/10.32350/sir.31.03
https://doi.org/10.1080/09720502.2015.1103110


​16.​ ​Nandhini​ ​T.,​ ​Kalaichelvi​ ​A.,​ ​Soft​ ​-closed​ ​sets​ ​in​ ​Soft​ ​Topogical​ ​Spaces,​​𝑔​
^

​Int.Journal.Inno.Research in Science, Eng & Tech, vol:3, No:7 (2014).​
​17.​ ​Pauline​​Mary​​Helen​​M.,​​Veronica​​vijayan.,​​Ponnuthai​​Selvarani.,​​g**-Closed​​sets​

​Topological Spaces, IJMA, vol:3, No:5 pp. 1-15 (2012).​
​18.​ ​Pawlak.Z(2002),​ ​Rough​ ​set​ ​Theory​ ​and​ ​its​ ​applications,​ ​Journal​ ​of​

​Telecommunicators​ ​and​ ​Information​ ​Technology,​ ​3,​ ​7-10,​
​https://doi.org/10.26636/jtit.2002.140​​.​

​19.​ ​Punitha​ ​Tharani​ ​A.,​ ​Sujatha.,​ ​Soft​ ​g*β-closed​ ​sets​ ​in​ ​soft​ ​topological​ ​Spaces,​
​Journal​ ​of​ ​Mechanics​ ​of​ ​continua​ ​and​ ​Mathematical​​Sciences,​​vol:15,pp.188-195​​(2020),​
​https://doi.org/10.26782/jmcms.2020.08.00017​​.​

​20.​ ​Ramadhan​ ​A.​ ​Mohammed.,​ ​Tahir​ ​H.Ismail.,​ ​amd​ ​Allam​ ​A.A.,​ ​On​ ​Soft​
​Generalized​ ​αβ-closed​ ​Sets​ ​in​ ​Soft​ ​Toplogical​ ​Spaces,​ ​Gen.Math.Notes,​ ​vol:30,​ ​No:2​
​pp.54-73 (2015).​

​21.​ ​Shabir​ ​M.,​​Naz​​M.,​​On​​Soft​​Regular-Open​​Sets(Closed)​​Sets​​in​​Soft​​Topological​
​spaces,​ ​Comp.Math.Appl.,​ ​vol:61,​ ​pp.​ ​1786-1799​ ​(2011),​
​https://doi.org/10.1016/j.camwa.2011.02.006​​.​

​22.​ ​Sabir​ ​Hussain.,​ ​Bashir​ ​Ahmad.,​ ​Some​ ​Properties​ ​of​ ​Soft​ ​Topological​ ​Spaces,​
​Computers​ ​and​ ​Mathematics​ ​with​ ​Applications,​ ​vol:62,​ ​pp.​ ​4058-4067​ ​(2011),​
​https://doi.org/10.1016/j.camwa.2011.09.051​​.​

​23.​ ​Sivaraj​ ​D.,​ ​Sasikala.V.E​ ​A​ ​study​ ​on​ ​Soft​ ​α-open​ ​sets,​ ​IOSR​ ​Journal​ ​of​
​Mathematics, vol:12 No: 5 pp. 70-74 (2016).​

​24.​ ​Thumbakara RK, George B. Soft graphs. Gen Math Notes. 2014;21(2): 75–86.​
​25.​ ​Veerakumar​ ​M.K.R.S.,​ ​Between​ ​closed​ ​and​ ​g-Closed​ ​sets,​

​Mem.Fac.Sci.Kach.Univ, vol:21, pp. 1-19 (2000),​​https://doi.org/10.1007/BF02874700​​.​
​26.​ ​Won​​Keun​​Min.,​​A​​note​​on​​soft​​Topological​​spaces,​​Computers​​and​​Mathematics​

​with​ ​Applications,​ ​Vol:62,​ ​pp.3254-3528​ ​(2011),​
​https://doi.org/10.1016/j.camwa.2011.08.068.​

​27.​ ​Zadeh.​ ​L.​ ​A,​ ​Fuzzy​ ​sets,​ ​Information​ ​and​ ​Control​ ​8​ ​(1965),​ ​338-353,​ ​DOI:​
​10.1016/S0019-9958(65)90241-X.​

​33​

mailto:gomathin@jjcet.ac.in

