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Abstract

The aim of this paper is to introduce the concept and some fundamental prop-
erties of exterior set in soft biminimal spaces.
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1 Introduction

In 2000, V. Popa and T.Noiri [14] introduced the concepts of minimal structure
(briefly m-structure). They also introduced the concepts of mx-open set and mx-
closed set and characterize those sets using mx-closure and m x-interior operators
respectively. J.C. Kelly [7] defined the study of bitopological spaces in 1963. In 2010,
C. Boonpok [2] introduced the concept of biminimal structure space and studied
mkmg(—open sets and m}(mg(—closed sets in biminimal structure spaces. Russian
researcher Molodtsov [5], initaited the concept of soft sets as a new mathematical tool
to deal with uncertainties while modeling problems in engineering physics, computer
science, economics, social sciences and medical sciences in 1999. In 2015, R. Gowri
and S. Vembu [11] introduced Soft minimal and soft biminimal spaces. The purpose
of this paper is to introduce the concept of exterior set in soft biminimal spaces and
their properties are studied.

2 Preliminaries

Definition 2.1 [11] Let X be an initial universe set, E be the set of parameters and
A C E. Let F5 be a nonempty soft set over X and IS(FA) is the soft power set of
Fa. A subfamily m of JS(FA) is called a soft minimal set over X if Fy € m and
Faem.

(Fa,m) or (X,m, E) is called a soft minimal space over X. Each member of m
s said to be m -soft open set and the complement of an m-soft open set is said to
be m-soft closed set over X.

Definition 2.2 [11] Let X be an initial universe set and E be the set of parame-
ters. Let (X, m1, E) and (X, ma, E) be the two different soft minimals over X. Then
(X,m1,ma, E) or (Fa,m1,m2) is called a soft biminimal spaces.

Definition 2.3 [11] A soft subset Fp of a soft biminimal space (Fa,m1,m2) is
called myma-soft closed if mcly(mcla(Fp)) = Fp. The complement of mima-soft
closed set is called mima-soft open.
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Proposition 2.4 [11] Let (Fa,m1,m2) be a soft biminimal space over X. Then Fp
is a myma-soft open soft subsets of (Fa,m1,m2) if and only if Fp = miInt;(mInta(Fp)).

Proposition 2.5 [11] Let (Fa,m1,m2) be a soft biminimal space.If Fp and Fo are
myime-soft closed soft subsets of (Fa,m1,m2) then Fg N F¢ is myma-soft closed.

Proposition 2.6 [11] Let (Fa,m1,m2) be a soft biminimal space over X. If Fp and
Fe are myma-soft open soft subsets of (Fa,mi,mz),then Fg U Fg is myms -soft
open.

Definition 2.7 [5] Let U be an initial universe and E be a set of parameters. Let
P(U) denote the power set of U and A be a nonempty subset of E. A pair (F,A) is
called a soft set over U, where F is a mapping given by F : A — P(U).

In other words, a soft set over U is a parametrized family of subsets of the universe
U. For e € A. F(e) may be considered as the set of € - approzimate elements of the
soft set (F, A). Clearly, a soft set is not a set.

Example 2.8 [11] Let U = {uy,us}, E = {x1, 22,23}, A = {21,292} C E and
Fy = {(x1,{u1,u2}), (w2, {u1,u2})}. Then

Fay =A{(z1,{w})},

Fa, = {(21, {u2})},

Fay = {(z1,{u1,u2})},

Fa, ={(z2,{m})},

Fay = {(z2,{u2})},

Fag = {(22, {u1,u2})},

Fa, ={(@1,{w1}), (w2, {u1})},
Fag = {(@1,{u1}) , (w2, {uz})},
Fag ={(z1,{u1}) , (w2, {u1, u2})},
Fa,, = {(xlﬂ{UQ}) (-TQ,{Ul})};
Fyp,, = {(xlv{UQ}) (x27{u2})};
Fa,, = {(1‘17{“2}) (va{ulvu?})}7
Fa,y = {(xlv{uhuQ}) (va{ul})};
Fay = A{(z1,{u1,u2}) , (w2, {u2})},
Fa,s = Fa,

Fpo = Fp.

are all soft subsets of Fx . so |P(F4)| = 2* = 16.
m = {F@’FAaFA4?FA7FA11FA13}

3 Exterior set in soft biminimal spaces

In this section, we introduce the concept and study some fundamental properties of
exterior set in soft biminimal spaces.

Definition 3.1 Let (Fa,m1,m2) be a soft biminimal space (SBMS), Fg be a soft
subset of F'x and x € Fa. Then z is called m;mj-exterior point of Fg if

x € myInt(mjInt(Fa\ Fp)). We denote the set of all m;m;-exterior point of Fg by
mExt;j(Fg) where i,j = 1,2, and i # j.

From definition we have mEuxt;j(Fg) = Fa \ m;Cl(m;CIl(Fp)).
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Example 3.2 Let X = {u1,us}, E = {x1, 22,23}, A= {z1,22} C E and
Fa = {(w1,{u1,u2}), (x2, {u1,u2})}. Then
Fyy = {(z1,{w1 })},

Fa, = {(xh {UQ})}7

Fay = {(#1,{u1,u2})},

Fa, = {(1‘2, {ul})}7

Fay = {(z2,{u2})},

Fag = {(w2, {u1, u2})},

Fa, = {(xlv {ul}) ) (va {ul})}f
Fag = {(:Blv {ul}) s (22, {u2}>}7
FAQ = {(‘7317 {ul}) ) (x27 {ul’UQ})} )
Fa,y = {('Tlﬂ {UQ}) s (22, {ul})}f
Fa,, = {(xlv {UQ}) ) (:E?? {UQ})};
Fap, = {(z1,{u2}) , (w2, {u1, u2})},
Fay = {(‘Tla {uh uQ}) ) (va {ul})}i
Fa = {(z1,{u1,u2}) , (w2, {u2})},

Fa, = Fa,

Fy,s = Fy are all soft subsets of Fa.
my = {F(Z)vFA;FAsaFAm} and my = {F(Z)7FA7FA17FA12}'
Hence, mExtia({(z1,{u1})}) = Fa\ ({(z1,{u1})}) = {(21, {ua}), (w2, {u1})},
mEztor({(z1, {u1})}) = Fa\ ({(z1,{wm1})}) = Fy

Lemma 3.3 Let (F4,m1,m2) be a soft biminimal space (SBMS) and Fg be a soft
subset of Fa. Then for any i,j = 1,2, and i # j, we have:

a) ThEJEtij(FB) NFp = Fy,

b) TﬁEwtij(F@) = FA,

c) ﬁ”LEmti]‘(FA) = Fj

Proof: a) Assume that (F4,m1,m2) be a soft biminimal space (SBMS) and Fp be
a soft subset of Fy.
Since Fg C ﬁllol(ﬁLJCZ(FB))
We have TNfLEJ}tij(FB) = FA \ ’I?NMCZ(TT’L]CZ(FB))
Now, ﬁlExtij (FB) N Fp

= Fa\ miCl(m;Cl(Fp)) N Fp

= (FA \ FB) NFEg

= F
Hence mEuxt;;(Fp) N Fp = Fy

b) mExt;j(Fy) = Fa \ miCl(m;CIl(Fp))
=Fa\Fy
= Fy

Hence mEuxt;;(Fy) = Fa

C) ”rhEa:tij (FA) = FA \ ’ﬁlZCl(ThJCl(FA))
=Fs\ Fa
Hence mExt;;(Fa) = Fy O
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Theorem 3.4 Let (Fa,m1,m2) be a soft biminimal space (SBMS) and Fg, Fo be
a soft subset of Fa. If Fp C Fc, then mExt;j(Fc) € mExt;j(Fg) Wherei,j = 1,2,
and i # j.

Proof: Assume that (Fa,m1,m2) be a soft biminimal space (SBMS) and Fp, F¢
be a soft subset of Fy.

Let Fg C Fo

Thus ﬁlZCl(’fnJCl(FB)) Q mZCl(m]Cl(FC))

Then Fa \ m;Cl(1;ClL(Fc)) C Fa \ m;Cl(1m;Cl(Fg))

Hence, mExt;j(F¢) C mExt;;(Fg) for any i,j = 1,2, and i # j. O

Theorem 3.5 Let (Fa,m1,m2) be a soft biminimal space (SBMS) and Fg be a soft
subset of Fa. Then for anyi,j = 1,2, and i # j, Fp is mym;-soft closed if and only
ifﬁ”LEJJtij(FB) = FA \ FB

Proof: Let Fg be a soft subset of F4.

Assume that Fp is m;m;-soft closed

Since FB = ThZCl(mJCl(FB))

By Definition (3.1) in SBMS, ThEJ}tZ‘j(FB) =Fy \ mlCl(fn]Cl(FB))

Therefore ’rﬁEJL‘tij(FB) == FA \ ThZCl(ThJCl(FB)) = FA \ FB

Hence, ThExtij(FB) = FA \ FB

conversely, mExt;;(Fp) = Fa \ Fp

Since, FA \ rthl(fnjCl(FB)) = FA \ FB

That implies m;Cl(m;CIl(Fp)) = Fp

Hence, F'g is m;m;-soft closed. O

Theorem 3.6 Let (Fa,m1,m2) be a soft biminimal space (SBMS) and Fp be a soft
subset of Fia. Then for any i,5 = 1,2, and i # j, Fp is mymj-soft open if and only
’LfﬁLEZCtZJ(FA \ FB) = FB

Proof: Let F'g be a soft subset of Fly.

Assume that Fp is m;m;-soft open

Since F \ Fp is mm;-soft closed.

By Definition (3.1) mEuxt;j(Fg) = Fa \ m;Cl(1m;Cl(Fp)).

Therefore ﬁlExtij(FA \ FB) = FA \ (ﬁl,Cl(ﬁl]Cl(FA \ FB)) = FB.

Hence, mEuxt;j(Fa\ Fp) = Fp

conversely, mExt;j(Fa\ Fp) = Fp

Since, FB == mEl‘tij(FA \ FB) == FA \ (mlcl(ijl(FA \ FB)) == fnllnt(mjlnt(FB))
Hence, F'g is m;m;-soft open. O

Theorem 3.7 Let (Fa,m1,m2) be a SBMS and Fg be a soft subset of Fa. If Fp
is mymj-soft closed, then mExt;;(Fa \ mExt;j(Fp)) = mExt;;(Fg). Then for any
i,i=1,2, and i # j.

Proof: Assume that Fp is m;m;-soft closed
By Theorem 3.5, Fg is m;mj-soft closed if and only if mExt;;(Fg) = Fa \ Fp
That implies, mExt;;(Fa \ mExt;;j(Fp))

= mExtij(Fa\ (Fa\ Fp))

== ’I’hEl‘tij (FB) O
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Corollary 3.8 Let (Fa,m1,m2) be a soft biminimal space (SBMS)and Fg, Fco be
a soft subset of Fy. Then for anyi,j =1,2, and i # j. If Fg and Fc are m;m;-soft
open, then mExt;j(Fa\ (FpU F¢)) = FpU Fe.

Proof: Assume that Fp and F are m;m;-soft open, then Fp U F¢ is m;m -soft
open.
It follows from Theorem 3.6 that mExt;j(Fa \ (FpU F¢)) = Fp U Fc. O

Corollary 3.9 Let (Fa,m1,m2) be a soft biminimal space (SBMS) and Fp, Fc be
a soft subset of Fy. Then for anyi,j = 1,2, and i # j. If Fg and Fc are m;m;-soft
closed, then mExt;;(Fa\ (FpNFg)) = FpN Fe.

Proof: The proof is obivious. U

Theorem 3.10 Let (Fy,m1,m2) be a soft biminimal space (SBMS) and Fp, F¢
be a soft subset of Fa, then mExt;;(Fp)UmExt;;(Fc) € mExt;;(Fp N Fo) where
i,j=1,2, and i # j.

Proof: Let (F4,m1,ms2) be a soft biminimal space (SBMS) and Fp, Fo be a soft
subset of Fy.

Since, Fg N Fo € Fg and Fg N Fo C Fe.

Then ﬁ%El‘tij(FB) é mExt;; (Fpn FC) and ThE.’L‘tZ‘j<F0) é mExt;; (FB N FC').

It follows that mExt;;j(Fg) UmExt;j(Fo) C mExt;;(Fp N Feo). O

Theorem 3.11 Let (Fa,m1,m2) be a soft biminimal space (SBMS) and Fp, Fc be
a soft subset of Fa. Then for any i,j = 1,2, and i # j, If Fg, Fc are m;m;-soft
closed, then mExt;j(Fp) UmExt;;(Fo) = mExt;j(Fp N Fe)

Proof: Assume that Fig and Fo are m;m;-soft closed. Thus Fg N F¢ is m;m -soft
closed.
It follows from Theorem 3.5 that mExt;j(Fg) = Fa \ Fg
Thus mExt;j(Fp N Fc) = Fa\ (FpN Fe)
= (Fa\Fp)U(Fa\ Fc)
= ThEl‘tij(FB) U ThEmtij(Fc)
Hence mExt;;(Fp) UmExt;;(Fo) = mExt;;(Fp N Fe) O

Example 3.12 Let X = {u1,us}, E = {z1,x2,23}, A= {x1,22} C E and
Fa = {(x1,{u1,us}), (xe,{u1,us})}. Then

my = {F(Z)vFAaFA?vFAn}? mo = {F®7FA7FA1’FA2}

mEzt; {(z1,{uw1})} = Fa \ miClmaCl{(z1,{u })}),
’I’?LE$7fij {(1’2, {ul})} = FA \ rthZ(rthl {(1'2, {ul})} 5 cmd
mEzt;({(z1, {u1})} N {(z2,{u1})}) = Fa \ miClUm2CI(Fp))
Hence mExty; {(z1, {u1})} = {(z1, {u2}) , (x2, {ua})},
mExt; {(x2,{u1})} = Fy and

mExtij({(z1, {u1})} N {(z2, {u1})}) = Fa

Therefore mExt;j({(xz1, {u1})}) UmExt;;({(x2, {ui})}) #
mExti;(({(z1, {wi})}) N {(z2, {wa})})

ISSN: 2231-5373 http://www.ijmttjournal.org Page 23


K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 31 Number 1 March 2016


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 23



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 31 Number 1 March 2016

Theorem 3.13 Let (F4,m1,m2) be a soft biminimal space (SBMS) and Fp, F¢
be a soft subset of Fa, then mExt;;(Fp U Fco) C mExt;;(Fg) N mExt;j(Fc) where
i,i=1,2, and i # j.

Proof: Let (Fa,m1,ms2) be a soft biminimal space (SBMS) and Fg, F¢ be a soft
subset of F4.

Since Fg C FgpU Fe and Fo C Fg U Fg.

Then mExt;j(Fg U Fo) C mExt;;(Fp) and mExt;;(Fp U Fo) C mExt;;j(F¢).

It follows that mExt;j(Fp U Fo) C mExt;j(Fg) NmExt;;j(Fo). O

Example 3.14 Let X = {u1,us}, E = {x1, 29,23}, A= {x1,22} C E and
Fy = {(z1,{u1,u2}), (x2, {ui,u2})}. Then

my = {FfbvFAvFAnFAmFAmFAn}: mg = {FQ):FAvFAnFAzﬂFAmFAu}
mExtij {(z1,{u1})} = Fa \ mi1Cl(maCl{ (1, {u1})}),

mEzt; {(z1, {u2}), (2, {ua})} = Fa \ m1Cl(maCl{(z1, {u2}) , (w2, {ua})}
Hence mExty;({(z1, {u1})} U{(z1,{w1, u2}) , (w2, {uz})}) = Fp,

mExt;; {(z1,{u1})} = {(z1, {u2}) , (w2, {ur, u2})},

mEzti; {(z1, {u2}) , (z2, {ua})} = {(z1, {w}), (22, {1 })}

Therefore mExt;;j({(x1, {u1})} U {(z1, {u2})} #

mExtij({(x1,{u1})}) NmEwzti;({(z1, {uz}) , (w2, {uz})})

References

[1] B.M Ittanagi, Soft Bitopological Spaces, International Journal of Computer
Applications, Vol 107, No.7(2014).

[2] C. Boonpok, Biminimal Structure Spaces, International Mathematical Forum,
15(5)(2010), 703-707

[3] C.W Patty, Bitopological Spaces, Duke Math. J., 34 (1967), 387-392.

[4] D. Chen, The Parametrization Reduction of Soft Set and its Applications,
Comput.Math.Appl.49(2005) 757-763.

[5] D.A Molodtsov, Soft Set Theory First Results. Comp.and Math.with App.,
Vol.37, 19-31, 1999.

[6] H. Maki, K.C Rao and A. Nagoor Gani, On generalized semi-open and preopen
sets, Pure Appl. Math. Sci., 49 (1999),17-29.

[7] J.C Kelly, Bitopological Spaces, Proc. London Math. Soc., 13 (1963), 71-81

[8] M. Shabir, M. Naz, On soft topological spaces, Comput.Math. Appl., 61, 2011,
pp. 1786-1799.

[9] N. Cagman, S. Enginoglu, Soft set theory and uni-int decision making, Euro-
pean Journal of Operational Research 10.16/ j.ejor.2010.05.004,2010.

[10] N. Cagman, S. Karatas, and S. Enginoglu, Soft Topology., Comput. Math.
Appl., Vol. 62, 351-358, 2011.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 24



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 31 Number 1 March 2016


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 24



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 31 Number 1 March 2016

[11] R.Gowri, S.Vembu, Soft minimal and soft biminimal spaces, Int Jr. of Mathe-
matical Science and Appl., Vol. 5, no.2, 447-455.

[12] S. Sompong, Exterior set in biminimal structure spaces, Int. Journal of Math.
Analysis, Vol. 5, 2011, no. 22, 1087-1091.

[13] T. Noiri and V. Popa, A generalized of some forms of g-irresolute functions,
European J. of Pure and Appl. Math., 2(4)(2009), 473-493.

[14] V. Popa, T. Noiri, On M-continuous functions, Anal. Univ.Dunarea de Jos-
Galati, Ser. Mat. Fiz. Mec. Teor., Fasc. II, 18, No. 23 (2000), 31-41.

ISSN: 2231-5373 http://www.ijmttjournal.org Page 25



K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 31 Number 1 March 2016


K DURAISAMY
Text Box
ISSN: 2231-5373                      http://www.ijmttjournal.org                                      Page 25





