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I. Introduction

Levine [7] introduced generalized closed and open sets in topological

spaces. Let X be a nonempty set and mlf m'%( be biminimal structures on X. A
triple (X, m}Y, mf%() is called a biminimal structure space (briefly bim-space) defined
by C. Boonpok [1]. Also, he studied m}{m%{—clased sets and m}{m?{—open sets in
biminimal structure spaces. C. Viriyapong [16] et.al introduced generalized m-closed
sets in biminimal structure spaces. He defined a subset A of a biminimal structure
apace (X, mY mY) is said to be (i, j)- generallzed m-closed (briefly gm( j}—clﬁsed) if
—CI(A) C U whenever A C U and U € m’. Also, introduced separation axioms

m ”) T1 m(id) TE and m(%J) —ET1 in biminimal structure spaces. D. Molodtsov

[9] mtroduced the concept of soft set theorv and started to develop the basics of the
corresponding theory as a new approach for modeling uncertainties. In this paper,
we introduce soft g*-closed sets in soft biminimal spaces which are defined over an
initial universe with a fixed set of parameters and its basic properties are investigate
and we introduce m; j) — T;f and m; ;) — T%"*—spax:es in soft biminimal spaces.
1. Preliminaries

Definition 2.1 [9] 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 soft set Fy
on the universe U is defined by the set of ordered pairs Fa = {(z, fa(z)) :x € E},
where fq: E — P(U) such that fa(z) =0 if x ¢ A. Here, fa is called approrimate
function of the soft set F'a. The value of fao(x) may be arbitrary, some of them may
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be empty, some may have non empty intersection.
Note that the set of all soft sets over U will be denoted by S(U).

Definition 2.2 [5] Let X be an initial universe set, E be the set of parameters and
A C E. Let Fq be a non empty soft set over X and ﬁ‘(FA} is the soft power set
of Fla. A subfamily m of IE‘(FA) is called a soft minimal set over X if Fy € m and
Fq € m.

(Fa,m) or (X,m, E) is called a soft minimal space over X. Each member of m
is 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 2.3 [3] Let X be an initial universe set, E be the set of parameters and
A C E. Let Fy be a non empty soft set over X. Let (F4,my) and (F4,m3y) be the
two different soft minimals over X. Then (X, mq,ma, E) or (Fy,my,ms) is called a
soft biminimal spaces.

Definition 2.4 [3] Let (Fa,m) be a soft minimal space over X. For a soft subset
Fg of F4, the m-soft closure of Fg and m-soft interior of F'g are defined as follows:

(1) mCU(Fg) =N{Fy:FpCFy Fa—F,€m},

(2) mInt(Fg)=U{Fg:F3CFp,Fs € m}.

Lemma 2.5 [5] Let (Fa,m) be a soft minimal space over X. For a soft subset F
and Fo of Fa,the following properties hold:

(1) mCI(Fa — Fg) = Fa — mInt(Fg) and mInt(Fy — Fg) = Fx — mCI(Fg),

(2) If (Fa — Fg) € m, then mCIl(Fg) = Fp and if Fgp € m,
then mInt(Fg) =Fg,

(/3) ?ﬁCI(Fm} = F'-."'? ﬁle(FA) = Fl, ?ﬁfﬂi{F@) = Fw arnd ?ﬁIﬂi{FA) = Fl,

(4) If FRCFe, then mCl(Fg)TmCl(Fo) and miInt(Fg)CTmiInt(F¢),

(5) FgCmCIl(Fg) and mint(Fg)CFg,

(6) MCL(MmCL(Fg)) = mCl(Fg) and mInt(mInt(Fg)) = mInt(Fg).

Lemma 2.6 [3] Let Fx be a non empty soft set and m be soft minimal over X sat-
isfying property B. For a soft subset Fig of Fa, the following properties hold:

(1) Fg € m if and only if mInt(Fg) = Fg,

(2) Fg is m-closed if and only if mCl(Fg) = Fp,

(3) mInt(Fg) € m and mCIl(Fg) € m-closed.
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Definition 2.7 [3] Let Fia be a non-empty soft set and m be soft minimal over X
satisfying property B if the union of any family of subsets belonging to m belongs to
m.

Definition 2.8 [4] A soft subset Fg of a soft biminimal space (F4,1m1,m2) is called
a soft generalized m;mj-closed sets (briefly sgm; j)-closed) if m;Cl(Fp) C Ug when-
ever Fp C Ug and Upg is soft m;-open, wherei,j = 1,2 and i % j. The complement
of a sgmy; j)-closed set is called a sgmy; j)-open.

Definition 2.9 [4] A soft minimal space (Fa,m) is said to be T%—Spa.ce if every
sgm-closed set is soft m-closed.

. 59 77,5~ Closed Sets In Soft Biminimal Spaces
Definition 3.1 A soft subset Fp of a soft biminimal space (Fa,miy, ma) is said to
be sg*ﬁ’a(i1j)—closed set if m;Cl(Fpg) C Ug whenever Fg C Ug and Ug is sqgri;-open,
where i,7 = 1,2 and i # j. The complement of a sg*rﬁ(i,j) -closed set is said to be
sg"m; j)-open.
The family of all sg*riy; ; -closed (Tesp. sg*?ﬁ[i,j}—open)seis of (Fq,my,m2)
is denoted by sg*my; ;)C(Fa) (resp. sg*m; ;) O(Fa)), wherei,j =1,2 and i # j.

Example 3.2 Let X = {uj,ua}, E={zx1,20,23}, A= {z1,22} C F and
Fy = {(z1,{u1,u2}), (z2, {uy,uz2})}. Then

Fa, = {(z1,{w1})}, Fa, = {(z1,{u2})}, Fag = {(z1, {u1,u2})},

{(z2, {ua})}, Fay = {(z2, {u2})}, Fag = {(z2, {u1,u2})},

= {(z1,{wa}), (z2, {wa })}, Fag = {(z1,{w1}), (z2, {u2})},

= {(z1, {w1}), (w2, {ur,u2})}, Fa,o = {(z1, {u2}), (x2, {ua }) },

Fayy = {(z1,{uz2}), (z2, {uz}) }, Fa,5 = {(z1,{uz2}), (22, {u1,u2})}

Fayg = {(z1, {u1,u2}), (22, {ur}) }, Fa,y = {(z1, {u1,u2}), (z2, {uz})},

Fa,. = Fa, Fa,, = Fy are all soft subsets of F4

Fa,
Fa.
Fa,

Take, my = {Fy, Fa,, Fag, Fa,,, Fa} and ma = {Fy, Fag, Fa,,, Fa }.

Here, Fy, Fa,, Fa., Fag, Fa,g: Fayy, Fay,, Fa are sg*my g)-closed sets
Definition 3.3 A soft subset Fg of a soft biminimal spaces (Fa,11,12) is said to
be pairwise sg*m-closed if Fg is sg*m 2)-closed and sg*m3 1)-closed. The comple-
ment of a pairwise sqg*m-closed set is said to be pairwise sg*m-open.

Remark 3.4 By setting mi1 = ma in Definition 3.1, a sg*m; j-closed becomes
sg*m-closed set.

Proposition 3.5 If Fip is soft mi;-closed subset of (Fa,miy,miz), then Fg is sg™m; j)-

closed.

The converse of the above proposition 3.5 is not true as seen from the
following example.

Example 3.6 In example 3.2, the soft subset Fa, is sg*my g)-closed but not soft
1mao-closed.
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Proposition 3.7 If Fp is both sgm;-open and sg*my; j)-closed, then Fp is soft m;-
closed.

Proposition 3.8 Every sg*my; j)-closed set is sgm; j)-closed.

The converse of the above proposition 5.8 is not true as can be seen from
the following erample

Example 3.9 Let us consider the soft subsets of F'y that are given in Example 5.2.
Let (Fa,my,m2) be a soft biminimal space where X = {uy,us}, E = {x1, 22, 73},
A={z,22} CE, Fg={(z1,{u1,u2}), (z2,{u1,uz})} and

my = {Fm?FAZ?FAT?FAIQ?FA}J Mo = {FQ,FAS,FAB,FAD,FA}. Then the soft subset
Fa, is sqm 5)-closed but not sg™my, 5)-closed set.
Remark 3.10 sg*my; j)-closed sets and sgmj-closed sets are independent. The fol-
lowing example supports our claim

Example 3.11 Let us consider the soft subsets of Fa that are given in Eram-
ple 3.2. Let (Fa,my,ma) be a soft biminimal space where X = {uj,uz}, A =
{z1, 22}, Fa = {(z1.{ur,u2}), (2, {u1,u2})} and my = {Fy, Fa,, Fa,, Fa,y, Fa},
my = {Fy, Fa., Fag, Fa,,, Fa}. Then the soft subset Fa, is sgma-closed but not
sg*myy gy-closed set. Also, the soft subset Fay is sg*myy g)-closed set but not sgmsg-
closed.

Proposition 3.12 [IfFg and Gg are sg*?ﬁ(i,j)—cfosed, then FplUG R is also sg*?ﬁ(i,j}—
closed set.

Remark 3.13 The intersection of two sg*ﬁlﬁij)—dosed sets need not be sg*ﬁz(m)—
closed as seen from the following erample.

Example 3.14 In Ezample 5.9, F'y, and F4,, are Sg*ﬁl“,g}—cfosed but F'y, N Fy,,
= Fa, is not sg*my z)-closed.

Remark 3.15 sg*ri 2)C(Fa) is generally not equal to sg* 1z 1yC(Fa).
Example 3.16 Let us consider the soft subsets of Fla that are given in Erample
3.2, Let (Fa,my,ma2) be a soft biminimal space where X = {uy,ua},
E={ry,xa,23}, A= {z1, 22} C E, Fa = {(z1, {u1,u2}), (z2,{ur,ua})} and

?ﬁl = {F@,FAQ,FA.‘,,FA}? ?ﬁg = {FQ;FAUFA;v;FAg-_-FA]a;FA}- ThE‘ﬂ_,

sg* 1 2)C(Fa) = {Fg, Fay, Fay, Fag, Fayg, Fayy, Fays, Fayy, Fat and
Sg*ﬁl{z,ljc(FA) = {Fp. Flaq, Fag, Fayg, Fay, Fagp, Flage, Fla,, Fat.

Thus, Sgﬁl(l,g)C(FA) % Sgﬁl(211)C(FA).

Proposition 3.];7 Let my1 and mo be soft minimals on Fa. If my C ma, then
sg* i 1nC(Fa) C sg*m 2)C(Fa)-

The converse of the above proposition 3.17 is not true as seen from the
following example.
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Example 3.18 Let us consider the soft subsets of F'a that are given in Erample
3.2, Let (Fa,my,ma) be a soft biminimal space where X = {uy,us},

E ={zri,z3, 23}, A= {z1,22} C E, Fa = {(z1, {w1, u2}), (2, {w1, u2})} and

?ﬁl = {F@, FAS y FA14-.- FA}, Tﬁg = {Fw: FAE; FA}. Then Sg*ﬁl(grle(FA) <_: Sg*?ﬁ(112)C(FA)

but mq is not contained in ms.

Proposition 3.19 For each element (z,u) € (Fa,my,ma), the singleton {(x,u)} is
sg;-closed or {(x,u)}" is sg*mn; ;)-closed set.

Proof: Suppose that {(x,u)} is not sgm;-closed. Then {(z,u)}° is not sgm;-open
and F4 is the only sgri;-open set which contains {(z,u)}" and {(z,u)}" is sg*m; ;-
closed.

Proposition 3.20 Let Fp be a soft subset of soft biminimal space (Fa,my,mz). If
Fp be sg*my; j)-closed, then m;Cl(Fg) — Fg contains no nonempty sqm;-closed set,
where i,7 =1,2 and i # j

Proof: Let Fp be sg*m(; j-closed set and Hp be a sgmji-closed set such that
HpCrni;jCl(Fp)— Fp. Since Fp € sg*m; ;)(Fa), we have i;C1(Fp) C (Hp)". Thus
Hp C [m;CIl(Fp)] N [mi;Cl(Fp)]® = Fy. Therefore, Hg=F. Hence, m;CIl(Fp)—Fp

contains no nonempty sgm;-closed set. L

Remark 3.21 The converse of the above proposition 5.20 is not true as seen from
the following erample

Example 3.22 Let us consider the soft subsets of F'4 that are given in Example
3.2. Let (Fa,m1,m2) be a soft biminimal space where X = {uy,us},
E={z1,29,23}, A={z1,22} CE and Fa = {(z1, {w1,u2}), (z2,{u1,u2})},and
’.-'ﬁ,l = {FQ,FAQ,FA_;,FA-;,FA} and Tﬁg = {Fm: FA5=FA7=FA}. Take FB = FA;- Then
maCl(Fp) — Fp = maCIl(F4.) — Fa. = Fa, does not contain any non empty sqmij-
closed set. But Fg = Fa. is not Sg*'ﬁl{]’zj -closed.

Corollary 3.23 Let my and mao be soft minimals on Fy satisfying property B. If
Fp is sg*m; j)-closed set in (Fa,m,m2) then Fp is soft mj-closed if and only if
m;Cl(FR) — Fp is sgm;-closed.

Proof: If Fp is soft mj-closed, then m;CI(Fg) = Fg. That is m;CI(Fg)—Fp = Fy
and hence m;CIl(Fg) — Fpg is sgm;-closed.

Conversely, If m;CIl(Fg) — Fp is sgm;-closed, then by proposition 3.20, m;CIl(Fg) —
Fp = Fy, since Fp is sg*ﬁl{i,j)—closed. Therefore, Fg is soft mj-closed. O

Proposition 3.24 If Fg be sg*m; j)-closed set of (Fa,m1,mz) such that Fig C Gp
C mi;Cl(FB), then Gp is also sg*1; j)-closed set of (Fa,miy,mz), where i, j=1,2
and i j.
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Proof: Suppose that Fp is sg*1; j)-closed set and Fip C G C m;CIl(FB). Let Gp
C Up and Upg is sgm;-open. Then FpCUpg. Since F'p is Sg*ﬁl{i?j)—clﬁsed, we have
m;CIl(Fg) C Ug. Since Gg C m;CI(FR), m;Cl({Gg) C m;CIl(Fg) C Up. Hence,
Gp is sg*my; j)-closed set. O

Theorem 3.25 A soft subset F'g of soft biminimal space in (Fa,mi1,m2) is sg*m;

(6:9)
open set if and only if Hp - mjInt(Fg) whenever Hp is sgm;-closed and Hp C
Fg, wherei,j=1,2 and i # j.

Proof: Let Fig be sg*?ﬁ(i,j)—open set. Let Hg be a sgm;-closed set such that Hp C
Fp. Let Fp C Hp and Hp is sgrit-closed. Then (FB)® - (Hp)® and (HR)® is sgm;-
open, we have [:J_'*_',E;)E is sg*m; j)-closed. Hence, [m;C1(Fp)‘] C (Hp)°. Consequently,
[m;Int(Fg)]® C (Hg)°. Therefore, Hg C m;Int(Fg).

Conversely, suppose Hp C mJI nt(FB) whenever H B C Fg and Hp is sgm;-closed.
Let (Fp)°© C Upg and Ug is sgr;-open. Then (Up)© C Fg and (Ug)© is sgm;-closed.
By hypothesis (Ug)® C mijInt(Fg). Hence, [m;Int(Fg)]° C Up. (i.e) [m;CIl(Fg)°]
C Ug. Consequently, (Fp)°©is sg*my; jy-closed set. Hence, Fig is sg*my; j-open. [

Remark 3.26 Hvery soft mi-open set is sg*myy g)-open but the converse is not true
in general as can be seen from the following erample.

Example 3.27 Let us consider the soft subsets of F4 that are given in Erample
3.2, Let (Fa,my,ma) be a soft biminimal space where X = {uy,us},

E ={xy,r9,23}, A={z1,22} C E and Fq = {(z1,{u1,u2}), (x2,{u1,uz})},

my = {Fy, Fa,,Fa,,Fa,, Fa} and ma = {Fy, Fa.,Fa,,,Fa}. Then the soft subset
F,, is Sg*ﬁl(l,zj -open but not soft my-open.

Remark 3.28 The union of any two sg™my; jj-open set is not necessary sq*my; j)-
open set as in the following example.

Example 3.29 Let us consider the soft subsets of F4 that are given in Erample
3.2. Let (Fa,mq,ma) be a soft biminimal space where X = {uy,uz},

E ={x,22,23}, A= {z1,22} C F, Fa = {(x1, {u1,ua}), (z2, {u1,u2})} and

?ﬁ,l :{F@,FAI,FA4,FAS,FA}; Tﬁg :{FQ,FAQ,FAE,;FAIU,FA}- Then FB = FA2 and
Gp = Fa, are sg*my 3y-open sets but Fp U Gp = Fa,, is not sg*m 3)-open.

Proposition 3.30 If Fg and Gg are two sg”*m; jy-open subsets of soft biminimal
space (Fa,my,mz), then Fp N Gp is also sg*my; j)-open.

Proof: Suppose Hp is sgmj-closed set contained in FB MG . Since FB and G'pg are
sg” m(zj) open sets. Since, HBCFB MG g, we have HBCFB and HBCGB Since Fg
and G'p are two sg* m(; j)-open sets, we have Hggmjfnt(FB) and Hggmjfnt(GB)
Therefore, HpCmInt(Fg) N m;Int(Gg)CmjInt(Fg N Gg). Hence, Fg N GRg is
sg MM ; j)-open. O

Proposition 3.31 The intersection of sg*ﬁz(t-1j)—ope-n set and soft mj-open set is
always sg* 1y jy-open.
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Proof: Suppose that Fg is sg*:r”n(i,j)—open and Gp is soft mj-open. Since Gp is
soft mij-open, we have (Gp)° is soft mj-closed. Then (Gg)® is sg*m; j)-closed (by
proposition 3.5). Hence, G is sg*m; j-open. Hence FpNGR is sg*m; j-open (by
theorem 3.30) 1
Proposition 3.32 Let Fg and Gpg be a soft subset of soft biminimal space
(Fa,mi,ma) such that m;Int(Fg) C G C Fg. If Fg is sg*mn; jy-open, then Gp
is sg*m; jy-open, where i,j = 1,2 and i # j.

Proof: Let Fg 1s sg*ﬁl{i,j]—open. Let Hp be a sgm;-closed such that Hp C Gpg.
Since Hgp € Gg and Gg C Fg, we have Hg C Fpg. Therefore, Hg C m;Int(Fg).
Since m;Int(Fg) € Gpg, we have mijInt(mjInt(Fg)) C m;jInt(Gp). Therefore,
milnt(Fg) C mjInt(Gg). Consequently, Hp C miInt(Gg). Hence, Gpis 8G9 M (i 5)-
open. O

Proposition 3.33 A soft subset Fp is sg*my; j)-closed set then m;CI(Fg) — Fp is
sg*my; j)-open set.

Proof: Let Fis sg*ﬁl{i,j)—closed set. Let Hp C m;Cl(Fg)— Fp where Hp is sgm;-
closed set. Since Fg 1s sg*my; j)-closed, we have m;C' (Fp) — Fp does not contain
nonempty sgm;-closed by Proposition 3.20. Consequently, Hg = Fy. Therefore, Fj
C m;Cl(Fg)—Fg, Fy Cm;Int(m;Cl(Fg)—Fg), we obtain Hg C m;Int(m;CI(Fg)—

Fg). Hence, m;Cl(Fg) — Fip is sg"m; j-open. O
- M j) — Tg and m; j) — T%**-Soft biminimal spaces
In this section, we introduce m; ;) — 17 and m(; ;) — 717" -soft biminimal spaces
1 E 1 i

with the help of sg*m; ;)-closed set.

Definition 4.1 A soft biminimal space (Fa,mi1,miz) is said to be an my; j) — T%—
space if every sqmy; j)-closed set is soft m;-closed.
Definition 4.2 A soft biminimal space (Fa,my,ma) is said to be an mig — Ti-

space if every sg*ﬁ’aﬁ:j)—ciosed set is soft m;-closed.
Proposition 4.3 If (Fa,mi1,m2) is m ) —T% -space, then it is a m; j)— 11 -space.
. : 1

Remark 4.4 The converse of the above Proposition 4.3 is not trure. The following
erample supports our claim.

Example 4.5 Let us consider the soft subsets of F4 that are given in Example 5.2.
Let (Fa,mq,m3) be a soft biminimal space where U = {uy,us}, A = {x,22} and
Fa = {(z1, {ur,u2}), (z2, {ur, ua})}, my ={Fy, Fa,, Fa} and ma ={Fyp, Fia;, Fass, Fa}.
Then (F4,mq,mia) is 1y 2) — T -space but not a my 9y — T% -space.

2
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Theorem 4.6 A soft biminimal space (Fa,myi,my) is a m; jy — T75-space if and
] 3

only if {(x,u)} is either soft mj-open or sgm;-closed for each (x,u) € Fa, where
i,j=1,2 and i # j.

Proof: Suppose that {(x,u)} is not sgr;-closed. Then {(z,u)} is sg my; j)-closed
set by Proposition 3.19 .Since (Fla, i1, mi2) is an iy, jy — Ti-space, {(z,u)}" is soft
' 3

mj-closed and hence {(z,u)} is soft mj-open. Conversely, let Hp be a sg*m; j)-
closed set. By assumption, {(z,u)} is soft mj-open or sgm;-closed for any (z,u) €
mCl(Hpg). We have the following two cases: case(i): Suppose {(x,u)} is soft ;-
open. Since {(z,u)} N Hp # Fy, we have (z,u) € Hp. case(ii): Suppose {(z,u)} is
sgm;-closed. If (x,u) € Hpg, then {(z,u)} C mCIl(Hp)—Hpg, which is a contradiction
to Proposition 3.20. Hence, (z,u) € Hg. Thus in both cases, we conclude that Hp
is soft mj-closed. Hence (Fl4,m1,miz) is an 1 j) — T%"—space. O

Remark 4.7 (F4.mi;)-space is not generally i — 1} -space even if (Fa,miy,miz) is
M1 9) — T; -space as shown in the following E:ra.-mp5824.8 . Also (Fa,my,m2) is not
generally My 2y — T; -space even if both (Fa,m1) and (Fa,m2) are m — Tg -spaces.
This is shown in Erample 4.9.

Example 4.8 Let us consider the soft subsets of F'y that are given in Erample 3.2.
Let (Fa,my,mz) be a soft biminimal space where U = {uy,us}, A= {x1,22}, Fa =

{(z1, {ur,uz}), (w2, {ur, u2})}, my ={Fy, Fa,, Fag, Fa} andmy ={Fp, Fa,, Fa,, Fag, Fa}.
Then (Fa,m) is not i — T7 -space but (Fa,m1,ma) is my2) — T'i -space.
2 : z

Example 4.9 Let us consider the soft subsets of Fy that are given in Erample
3.2. Let (Fy,my,m2) be a soft biminimal space where U = {uj,us}, A = {x1, 22},

Fa = {(z1,{w1,u2}), (2, {u1,u2})}, my ={Fy, Fay, Fay, Fas, Fa} and
my ={Fyp,Fa,.Fay,.Fa,.Fa}. Then both (Fa,m) and (Fa,m2) are m — T -space
2

but (Fa,miy, miz) is not 1y ) — T -space.
3

Definition 4.10 A soft biminimal space (F4,my,m2) is said to be pairwise ﬁl—T% -
space if it s both m(y 2y —T1 and mg 1y —T1 -space.

: 2 ’ 2
Definition 4.11 A soft biminimal space (Fa,my,m2) is said to be pairwise m—T7 -

2
space if it is both m(y 2y =TT and mg 1y =TT -space.
: 1 : i

Proposition 4.12 If (Fa,my,m2y) is pairwise m — T% -space, then it is pairwise

m — 17 -space but not conversely.

Example 4.13 In Ezample 4.5. Then (Fa,my,m3) is also 3 1)—T71 and therefore
3

it is pairwise m—T7 -space. But (Fa,my, ma) is not a pairwise m—T1 -space, since
1 z

2
it is not a m 2y — T% -space.
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Definition 4.14 A soft biminimal space (Fa,m1,m2) is said to be an m; j) — T:*-
: 7

space if every Sgﬁz{tj)—ciosed set is Sg*ﬁl{i,j] -closed.

Proposition 4.15 If (Fa,m,m2) is m; j) — T1-space, then it is a m(; ;) — Ti"-
1 5 ! iy 5
space.

Remark 4.16 The converse of the above Proposition 4.15 is not trure. The follow-
ing erample supports our claim.

Example 4.17 Let us consider the soft subsets of Fa that are given in Eram-
ple 3.2. Let (Fa,mi,ma2) be a soft biminimal space where U = {uj,uz}, A =

{II: IQ}? FA = {(II! {ulsuﬁ})! (Ezs{ulsufl}}}J ?ﬁ’l = {FQ!FAQ!FA]Q@FA} and Tﬁ? =
{Fp,Fag, Fag, Fay, Fa}. Then (Fa,my,ma) is ﬁl{llz)—T;* -space but not ?Wntlrg)—T%-
space.

Remark 4.18 my; ;) — 17 and my; ;) —T1"-spaces are independent as seen from the
' B 2

following eramples.

Example 4.19 Let us consider the soft subsets of F'y that are given in Example 3.2.
Let (F4,my,ms2) be a soft biminimal space where U = {uy,us}, A ={xy, 22}, Fa =
{(zr, {ur, ua}), (w2, {ur, uat)}, my = {Fy, Fay, Fa} and ma = {Fy, Flay, Fay, Fa}.
Then (Fa,my,mz) is m( ) — 1 -space but not my 5 — T1*-space.

2 ' 2

Example 4.20 Let us consider the soft subsets of F'y that are given in Example 3.2.
Let (F4,mimg) be a soft biminimal space where U = {uj,us}, A = {1, 22}, Fa =
{(z1, {ur,u2}), (z2, {ur,u2})}, ma = {Fp, Fayg, Fayy, Fat and mg = {Fy, Fa,, Fa}.
Then (Fa,my,mz) is m ) — T1"-space but not m 2 — T -space.

2 ' 2

Theorem 4.21 A soft biminimal space (Fa,mq,m2) is mi ) —T% -space if and only

if it is both m; 5y —T1 and m; ;) — 11" -space
5) . J) 1

Proof: Suppose that (Fl4,m,m2) is an M) — T% -space. Then by Proposition 4.3
and Proposition 4.15, (Flq,mi, mig) is 1y j) — T%‘ and my; j) — T;*—space.

Conversely, suppose that (Fl4, i1, mi2) is both 7 ;) — Tg and m; j) — T%‘*. Let Fp
be a sgriy; j)-closed set of (Fa,my,mgz). Since (F4,my,m2) is a mij) — T_‘l;—space,
Fp is a sg*m; j-closed set. Since (Fla,mi1,ma) is an m; ;) — T;*—spa,ce, Fp is soft

mj-closed set of (Fy,mi1,ma). Therefore, (F4,m1,m2) is an m; jy — T'i-space. [
B 2
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