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ABSTRACT:

The present study investigates some new types of continuous functions known as
soft v — continuous function . Also, we study soft v+ — open map , soft v —
closed map . The notion that has been presented has been described, and an
example has been shown.
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INTRODUCTION: 1.

[1] Molodtsov was the first to propose the idea of soft sets in 1999 as a new
mathematical instrument for Arockiarani and A. Arokialancy [3], who also
carried out further research on weak versions of soft open sets in soft topological
space. Later on, soft a-open was defined by Akdag and handling uncertainty in a
variety of scientific areas. The concept of soft semi - open sets in soft topological
spaces was studied by Chen in 2013 [2] . Soft B-open sets were defined by 1.
Ozkan [4]. Furthermore, Metin and Alkan introduce the soft b-open and soft b-
continuous [5]. presented soft continuous mappings [6]. Many types of soft
functions, such as semi continuous, irresolute, and semi open soft functions, were
introduced and described by Mahanta and Das [7]. . Sameer and Luma introduced
the idea of «+ -spaces in general topology [8].

2. PRELEMINARIES:
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Definition 2.1[1] Let X be an initial universe and let E be a set of parameters.
Let P(X) denote the power set of X and let A be a nonempty subset of E. A pair
(F,A) is called a soft set over X, where F is a mapping given by F:
A — P(X).Inother words, a soft set over X is a parameterized family of subsets
of the universe X. For ¢ € A, F(¢) may be considered as the set of ¢ —
approximate elements of the soft set (F,A).

Definition 2.2 [9] soft set (F,E) over X where F (€) = & for each € € E is
known as a null soft set, denoted by ®.

Definition 2.3 [9] An absolute soft set A is defined as a soft set (F,A) over X
where forevery € € A, F(E) =X

The A-universal soft set, denoted by X, is known to as a universal soft setif A =
E.

Definition 2.4[10] Let # be the collection of soft sets over X, then £ is said to be
a soft topology on X if it satisfies the following axioms:

(He,8€ 2,

(2) If (F1,E) and (F,,E) €2 , then (F;,E) A (F,,E) €7,

(3) If any {(F;,E) :i€l} € 2 ,then U, (F;,E) € 2.

The triplet (X, 2, E) is called a soft topological space over X and the soft sets in €

is called soft open sets in X . if its relative complement (F,E)° € 2, then a soft
set (F,E) over X is called a soft closed set in X .

Definition 2.5[11] Let (X,E) and (y,T) be soft classes. Let U:X — y and
s:E — T be mappings. Then mapping f: (X,E) — (y,7) is defined as : for a soft
set (F,A) in(X,E), (f(F,A),B),B =s(A) € Tisasoftsetin (y,T)
Given by f(F,A)(8) = U (a ] Su_f((g)) - cﬂ) for BET . (f(FA),B)is
called a soft image of a soft set (F,:A) . If B =7, then we will write
(f(F,A),T) as f(F,A) .

Definition 2.6 [11] Let f: (X,E) — (y,T) be amapping from a soft class (X, E)
to another soft class (y,7) , and (G, M) a soft set in soft class (y,T) , where
Mc T . Let U:X—-yand s:E—-T be mappings. Then (f1(G,
M),D),s~1(M) is a soft set in soft classes (X, E) , defined as : f1(G, M)(a) =

-1 (G(s(a))) fora €D CE.(f1(G, M), D) is called a soft inverse image

of (G, M) . Hereafter , we shall write (f"2(G, M),D) as f (G, M) .
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Definition 2.9 [4] A mapping f: (X,?,E) — (y,H ,T) is called a soft mapping
if U:X—>yand s:E— T are mappings, and (X,#,E) and (y,H ,T) are soft
topological space.

Definition 2.10 Let {Z’k}kej , k=2 ,Dbe collection of soft topologies on X
and (W,E) € X. Then (W,E) is called soft ¢ -open set in X if there is
(T,E) € Nye; 7 such that ® = (T,E) €& (IV,E) where (W,E) # & and
(T,E) = ® where (WV,E)=® .

The collection of all soft v -open sets in X is denoted by vOx . The triplet

(X ,Sv0x , E ) is called soft v —space in relation to the provided soft topologies
.And denoted by st —space .

3. Soft v — continuous function .

Definition 3.1 : Let ()g,SwX ,E ) and (y,Sw? , T ) be Sv —spaceand f:X -y

the soft function fis called soft v+ — continuous function if the inverse image
for every sv —open in yisasv — open in X . Denoted by sv — continuous.

Example 3.2 :

Let X = {)Sli )SZ} ) E= {81182} and
2

{EIS , X; {(811 {)Sl})i (821 {)SZ} )} };
22 = {EIV) ’ X; {(81, {)Sl}): (82' {)SZ} )} ’ {(811 {)Sl 1)52}): (82' {)52} )} }
1 ﬁ z2 = {&r) ) X' {(81, {)Sl})' (82' {)SZ} )} }

oot

t

/IIOX

{EIV) ) X: {(811 {)Sl})i (82' {)SZ} )} ’ {(81' {)Sl ’ )52})' (821 {)52} )} 1}
{(&1 {x1,%2]), (€2, {x13)}

Lety = {y,,4,},T = {#,,%,}and

21 =1{®, 9, {(t1,{g1, 42}), (12, {123} {1, {91 ]), (2, {23} },
2, = {07 {1 {g}), (2, {921} }

1 02, ={®, 9 {(t1, (w1 ), (2, {923} }

%y

R
éf)
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{&) 8 ALy, 42D, (B {y23)}, {(L {g D), (B2, {g2) )}:}
{1y 42D, (B, (g1} )}

Define f:X —>yands:E — T as
f&1) = {91} . f(x2) = (g2}
s(&1) = {1} ,s(&2) = (£}
f (X,Smx ,E ) - (y,Sw? ,.‘T) IS st — continuous function.

Proposition 3.3 : A soft function f is sv — continuous then the inverse image
of every sv — closed setinyisasv — closed setinX.

Proof:

Let f: X — y is st — continuous. Let (F,7 ) be a sv — closed setny. Then
yv/(F,T) issv —openset iny. Since fis sv — continuous, f! (y/(F,T ))
IS a sv — open set in X. But

7 (v/(BT)) =X/f((F,T)).

Therefore {~*((F, 7)) isa sv — closed setinX.
Conversely):

Suppose that the inverse image of every sv — closed in y
iIsa st —closed inX .

Let (§,7) beansv —opén in Y. Theny/(S,T) is av — closed set iny . By
our assumption. £~ (y/(S,7)) sv —closed inX and f~1((S,7)) isa sv —
open set in X. Therefore f is s — continuous .

Proposition 3.4 : A soft function f: X — y is st — continuous . Then the
following are equivalent:

1.f is sv — continuous.

2.7 (int(B,7)) € swvint (f‘1 ((B, T))) , for every soft set (B,T) of y.
Proof:

(1 —>2)letf: X — yissv — continuous .

Let (B,7) is a soft set iny. Then int(B,T) is an soft open set iny, so it is

sv — open . Since f IS sv — continuous.
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~ 1 ((B,7)) is a sv — open setin X .

Then f~1 (int(B,T)) is a sv — opensetin X .

Then f~! (int(B,T)) = svint (f‘l (int(B, .‘T))) C swvint (f‘l ((B, T)))

Let (§,7) be an s — openiny. 2—o1)

Then §~1 ((5,7)) = f* (int(S,T)) € swint (rl ((S,T)))

But svint (£ ((5,7))) Ef1(5,7)
svint (f‘l (¢S, T))) =f1((Ss, 7)) andsof ((S,7)) asv —opEn set.

Then fis sv — continuous function .

Theorem 3.5 : Every soft continuous function is st — continuous function.

Proof
soft continuous function. Let (§,7) be asoft opensetiny. Letf:X — y

Since f is soft continuous function
F7H(S,7)) is soft open set in X.
Andso f~1((§,7))isa sv—openinX.

Therefore |, f is st — continuous function.

Proposition 3.6 : A soft function f: (X,SMX ,E ) — (y,SM? ,f]") IS st —
continuous, and g: (y,Svo? , T ) - (Z,sz , W) IS s — continuous.
Then gof: ()S ’S”Ofs ,E ) - (Z »Svog » W) IS st — continuous.

Proof:

Let (%, W) be an soft v — open in Z.

Since g is s — continuous function,

gt (@, W) be an s — open in y
f IS sv — continuous

gt (f‘l ((7¢, W))) =(goN7H(H,W))is sv — openinX.
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Therefore g o fis sv — continuous function from X to 7.

Remark 3.7 : The composition of two sv — continuous need not be st —
continuous which the example that follows shows.

Example 3.8 :
LetX = {x;,%,},E = {&;,&,} and
1~€1 = {&); X, {(En &1}, (€2, (%21} },

?2 = {&) X, {CEn{x1D), (%21} {(EL 31 ,%20), (&2, (%2} )}}
2)1 N z)z = {EIS »X ACEL{fw D, (& {uz} )} }
S =

UOX

{Er) ) X ) {(81, {ul})J (82' {uZ} )} ’ {(81' {ul ’ uz}): (82' {uZ} )} l}
{(€ {ur %2}, (&2, {x13)}

Lety = {y1, 4.}, T ={f1,%,}and
2, ={®,7 , (0 {y1, 420), (B2 (123D}, {(£1, {w}), (£2, {923 )} },
{EIS ,? ’ {(tlr{yl})i (tZ' {”al*z} )} }

1 ﬁ422 = {EIV) ¥ {GL D), (B2, {y2})} }

oSt (S
I

@, , {1 {g1, 42D, (o {y2})} , {1 {gD), (£, {y2} )};}
{(tp {y’l ) y’Z})' (’tZJ {y’l} )}

Define f: X - yand s:E - T as
&) = {y1}  f&x2) = {2}
s(&1) = {1} ,s(&) = {£3}

f: (X,SMX ,E ) - (y »Svoy T ) Is soft v — continuous function.

P

Let Z={z, z,}, W={w,w,}and 00

b ={® .7 , {(w,{z}), (w, (z23)} },

2, ={®,Z, {(wy, (z13), (W, {2} )}, {(wy {21, 223) (w,, {223 )} }
00l ={0 , 2, {(w,{z}) (v, {z})} }
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S =
v03

{ P, Z, {(Wy {21})» (WZ' {z,} )}» {(Wl» {z1, Zz})' (WZ: {z,} )} '}
{(Wl» {z1 »Zz})' (WZ» {z:} )}

Define g: X - yand x: T — W as
9(y1) =121} , 9(¢2) = {22}
x(t) = {w,} ,x(t2) = {w,}
Then g: (y,Sm,? ,T) - (Z »Svog » W) IS soft v — continuous. g o fis not
need to be st — continuous function fromXto 7 .
4 .Soft v — open map and Soft v — closed map

Definition 4.1 : A mapping f: X — y issaid to be soft v — open map if the image
ofeach sv —open inX issv — open setiny , denoted by st — open map.

Definition 4.2 :A mapping f: X — y is said to be soft «+ — closed , map if the
Image of each sv — closed InX issv — closed set iny denoted by st —
closed map.

Example 4.3 :

LetX = {x4,%,},E = {&,&,} and

21 ={®,%, {(€1, 06D (2303, {CEn 2D, (€2, B0, %23) )} ),
2, ={®,X , {(E, 32D, (2 (x03)}, {0 1, %2D), (€2, X433 )
208 ={®, X, {(E, {521, (€21} )

S

{EB ’ X i {(811 {)SZ})J (82' {)Sl} )} ) {(811 {)52})' ((82' {)51' )52} ) )} :}
{(&1 %1, %2}, (&2, {x:3)}

sv — closed sets

{EIS ’ X ) {(81, {)Sl}); (82' {)SZ} )} ’ {(81, {)Sl})r ((SZr o ) )} r}
{(81, CD)' (82' {)SZ} )}

Lety = {y1, 4.}, T = {#1,%,}and
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&

{(TD , \7 ) {(tli {/y’l ”!4*2})» (’tz» {y’l} )} }
{@,7, {(t0, {y2), G w42}, (B {2)), (B2, {913} ).
1 Ne, = {&) ¥ L gD, (B {ga})} }

2

o
é/)
I

(0]

{513 0 AL {y2D), Ea iy )} (L {gD), (B {yr  423)}, }
{(Fu iy, 92D, (B, {y1})}

o<

sv — closed sets

{EIS ) X ) {(tll {’y‘l}): (tZ' {y'Z} )} ) {(tli {/y'l})r ((tz: d ) )} r}
{(£1, @), (12, {y2})}

Define f: X - yand s:E - T as

f&1) = g1} f(x2) = {2}

s(&) = {1} ,s(&) = {£3}
fis s — open function then f is s — closed function .
5.Conclusions

1. A soft function fis soft v+ — continuous function if and only if the inverse
Image for each sv —openiny is a st — open in X.

2. Every soft continuous function is sv — continuous function.

3. A soft function f is st —open map if and only if the

f(int(B,E)) € swvint (f ((B, E))) for every soft set (B,E) of X.
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