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|. INTRODUCTION

The concept of soft set theory was introduced by Molodstov [14] and the concept of soft ideal theory,
soft local function was introduced by A.Kandil,et.al [12]. The concepts of soft a-open and soft continuous
function was introduced by M.Akdag and A.Ozkan [2]. The concepts of soft am-closed sets was introduced by
S.Jafari,et.al [9]. The concepts of soft awls- Closed sets was introduced by N.Chandramathi and V.Kiruthika
[4]. The concepts of soft homeomorphism was introduced by S.Jackson and J.Carlin [11].

Il. PRELIMINARIES

2.1 DEFINITION [1]

Let D be a non-empty subset of E and a soft set over U is a parameterized family of subsets of an
initial universe U. For a particular e € E, F(e) may be considered the set of e-approximate elements of the
soft set (F,E) and if e ¢ E, then F(e) = @ ,thatis, (F,E) = {f(e):e e DS E,f:E — P(U)}is called a soft
set over U. Then the family of all these soft sets denoted by SS(U)e.

2.2 DEFINITION [7]
Let Cs be the collection of soft sets over U. Then Cs is said to be a soft topology on U if satisfies the
following axioms:
(). (0,E), (U,E) belongs to Cs
(i1). The union of any number of soft sets in Cs belongs to Cs
(111). The intersection of two number of soft sets in Cs belongs to Cs.
The triplet (U,Cs,E) is said to be soft topological space and we note that the member of Cs are said to be Cs-
soft open sets.

2.3 DEFINITION [1]
Let I be a non-null collection of soft sets over an initial universe U with the same set of parameter E.
Then Is containing SS(U)e is called as a soft Ideal on U with same set E if,
(). (F,E) eland (G,E) € Ithen (F,E) U (G,E) € L.
(ii). (F,E) € 1and (G,E) € (F,E) then (G,E) € 1.
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2.4 DEFINITION [5]

Let (X,Cs,E) and (Y,Qs,N) be a soft topological spaces. Then E and N are parameters. A soft mapping

f: (X,GCs,E) = (Y,Qs,N) is said to be soft continuous if the inverse image of soft closed set in (Y,Qs,N) is
soft closed in (X,Cs,E).

2.5 DEFINITION [5]

Let (X,Cs,E) and (Y,Qs,N) be a soft topological spaces. Then E and N are parameters and f: (X,Cs,E)
- (Y,Qs,N) be a soft mapping. If f is a bijection, soft continuous mapping, then f is said to be soft
homeomorphism from X to Y. When a homeomorphism f exist between X and Y, we say that X is soft
homeomorphic to Y.

I11. SOFT awls— CLOSED MAPPINGS IN SOFT IDEAL TOPOLOGICAL SPACES i
In this section we introduce and study about a new continuous mapping is known as soft awls—
continuous mapping in Soft Ideal topological spaces.

3.1 DEFINITION

Let (V.Cs,Q) and (W,Qs,N.i1s) be a soft and soft ideal topological spaces. Then Q and N are
parameters. Suppose that u: V — W and p : Q — N are soft mappings and m,, : SS(V)q = SS(W)x is a soft
mapping, where SS(V)q and SS(W)n are two familes. Then the soft mapping is said to be soft awls — closed
if the image of every closed in (V,Cs,Q) is soft anls — closed in (W,Qs,N,I1s).

3.2 EXAMPLE

Let V = {apy}. Q = {oy.0,} G = {({ Q.(V, Qu( F1. Q.(F2 Q). (F3, Q)}, where (F1.Q) =
(OB (F2Q) = {7} (o)}, (3, Q) = (Vo). (Fa, Q= {{ o} ,
Let W = (5.0, N = {7;,7, }, Qs = {({3 N).(W, N).(G1.N),(G2.N)}, where, (G1.N) = {{3}.{5.A3}, (G2, N)}
= {W {n}} and Iy = (Ga,N) = {{3, {8} }. Then we define my (@) = {8}, My () ={n}. m(B) = {1},

Clearly, mpyu (F3,Q)¢ = myu (V, {y})° is soft awls — closed mapping in (W,Qs,N,i1s).

3.3 THEOREM
A soft mapping my, : (V,Cs,Q) = (W,Qs,N,I15) is soft awls — closed if and only if Soft awls —
CE(Mu(F.,Q)) & My (CF (F,Q)) for every subset (1,Q) of (V.,Cs,Q).

PROOF.

NECESSARY PART : Suppose that a soft mapping my, is soft awls — Closed and (F,Q) S (V,Cs,Q). Then
myu(CI® (F,Q)) is soft amls- closed in (W Qs,N,T15), we have m,, (F,Q) S Mpy (CP(¥,Q))) and by lemma (1)
“For any (L,Q) < (V,Gs,Q), (i) Soft amls— CIL, Q) is the smallest Soft amls— closed set containing (L,Q),
(i) (L,Q) is Soft amls— closed if and only if Soft awls— CIS(L,Q) = CISL,Q)” and by lemma(2) “ For any
two subsets (L1,Q) and (,L2,Q) of (V,Ts,Q,1s), (i) If (L1,Q) € (L2,Q) then Soft awls— CI¥(L1,Q) € Soft amls—
CI(L2,Q), (ii) Soft awls— CIS((Ll Q) N (L2,Q)) € [Soft awls— CIS(Ll Q)] N [Soft amls— CI*(L2,Q)], By using
above two theorems, Soft awls — CIS(m,(T,Q)) € Soft awls — CIE(My(F,Q)) therefore, Soft awls —

CIE(Mpu(F.Q)) = mpu(CF(E.Q)).

SUFFICENCY PART : Let (F,Q) be any soft closed set in (V,Gs,Q). Then (F,Q) = CI3(¥,Q) and so
Mpu(F,Q) = mpu(CI(T,Q)) containing Soft awls— CI¥(M,u(T,Q)), by hypothesis, we have, m,.(T,Q) € Soft anls
— CI(mpu(F,Q)) by lemma (1), Therefore, mpu(F,Q) = Soft awls- CIS(m,u(F,Q)). That is myu(F,Q) is Soft awls
— closed and Hence my, is a soft awis— Closed.

3.4 THEOREM

Let mpy : (V,Cs,Q) = (W,Qs,N,I15) be a soft mapping such that Soft awls— CIS(Myu(F,Q)) S m,u(CI®
(F,Q)) for every subset (F,Q) € (V,Cs,Q). Then the image m,.(¥,Q) of a soft closed set (F,Q) in (V,Cs,Q) Is
Csools — SOft closed in (W,Qs,N,1s).

PROOF.
Let (F,Q) be a soft closed set in (V,Ts,Q), Then by hypothesis, Soft amls - CI{(myu(F,Q)) € Mpu(CIF (1,Q))
= mpu(F,Q) and so Soft awls— CIS(Myu(F,Q)), Therefore myu(F,Q) is Tsuois — SOft closed in (W,Qs,N,I1s).
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3.5 THEOREM

A soft mapping mp, : (V,Cs,Q) = (W,Qs,N,I15) be a soft awls— Closed if and only if for each soft
subset (F,Q) of (W,Qs,N,I15) and for each soft closed set (H,Q)¢ containing mp,(F,Q) there is a Soft awls—
Closed set (Z, N)¢ of (W,Qs,N,I1s) such that (F,Q) € (Z, N)¢ and m,,}(Z, N)¢ € (H, Q)°.

PROOF.

NECESSARY PART : Suppose that m,, is a Soft amis— Closed. Let (F,Q) S (W.Qs,N,is) and (H, Q) be
a Soft closed set of (V,Cs,Q) such that m,,*(F,Q) € (H, Q). Then (Z, N)¢ = m,u((H, Q)°) is a Soft awls—
closed set containing (F,Q) Such that mp, H(Z,N)° € (H, Q).

SUFFICIENT PART : Let m,, be a soft closed set of (V,Cs,Q). Then my,t(mp, (M)) € M, by assumption,
there exists a Soft anis— Closed set (Z, N)¢ of (W,Qs,N,I1s). Such that (m,,(M)) € (Z, N)¢ and m,,}(Z, N)* €
M andso M € my,}(Z, N)C. Hence, (Z,N)* S mpu (M)® S (Mpy (M (Z, N)9)) S mp,2(Z, N)© which implies
meu(M) = (Z, N)E, Since (Z, N)¢ is Soft anls— Closed, m,, (M) is a Soft awls— Closed and therefore, my, is a
Soft amls—Closed.

3.6 THEOREM
If Moy : (V,Cs,Q,15) = (W, Qs N,1s) is a Is — soft irresolute amis — Closed and (F,Q) is a Soft awmis —
Closed subset of (V,Cs,Q,15), then myu(F,Q) is a Soft amls—Closed.

PROOF.

Let (H, Q) is a Soft a-Is—open set in (W,Qs,N,i1s) such that m,, (F,Q) € (H, Q). Since m,, is Is — soft
irresolute, m,,1(H, Q) is a soft a-Is—open containing (I,Q). Hence wCI1**(F,Q) € m,,1(H, Q) as (F,Q) is a
Soft amls—Closed in (V,Cs,Q,Is). Since m,, is Soft amls —Closed, M, (oCI1*$(F,Q)) is a Soft awls —Closed set
containing in the Soft a-Is —open (H,Q), which implies that oC1*$(m(oC1*$(F,Q) € (H, Q) and hence
oC1*(m,, (F,Q)) € (H, Q). Therefore, m,u(F,Q) is a Soft awls—Closed.

The following example shows that is composition of two Soft awls—Closed mappings are not be Soft awis—
Closed.

3.7 EXAMPLE ,
Let V. = W = {apy}, Q =N = {o1,0,}, G = {({}, Q)(V.Q),(F1.Q). (F2, Q)}, where, (£1,Q)

={{a},{aB}}.(F2. QUL B, Qs={({} N).(W, N),(GLN),(G2,N)}, where, (G1,N) ={{}L{ B.y }}, (G2 N)} =
{W,{a}}. Ios = {}. Then we define, mpu(0) = {a}, mpu (B) = {B}, mpu(y) ={v}. Let Z = {d,A}, S = {7, 7, },
fs= {0, N).(W, N),(Lu.N), (Lo, N)} where, (LuN) = {3.Wh (Lal) = {0.{6, 3} Tos= {0,033
= (Ls3,N). Let mp, : (V.Gs,Q) = (W,Qs,N,I15) be a identity function and ppu : (W,Qs,N,I1s) = (Z, 15,0, I2).
Then we define, pou(a) = {8}, Pou(B) = {n}, Ppu(y) ={A}. Then both m,, and p,, are Soft awls—Closed mapping.
But their composition, (p°m)eu{a} = ppu (Mpu()) = ppu(er) = {8}. Since for the soft closed set {a} in (V,Cs,Q)
and (p°m)pufa} = {8}, which is not a Soft awls—Closed in (Z,f5,0,12s).

3.8 THEOREM

Let mp, : (V,Cs,Q,15) = (W, Qs N, I15) be a Soft awis—Closed and p : (W,Qs,N,i15) = (Z, 15, O,125) be a
Soft awls—Closed and Is — soft irresolute, where Is,I1s I2s are soft ideals on V, W and Z respectively, Then their
composition pp.°mpy : (V,Cs,Q,I5) = (Z, 15,0,125) is a Soft awls— Closed in (Z, f5,0,12).

PROOF.

Let (F,Q) is a soft closed set of (V,Cs,Q,ls). Then by hypothesis mp, (F,Q) is a Soft awls—Closed set of
(W,Qs,N,I15). Since ppyu is Soft amls —Closed and Is — soft irresolute by theorem 3.6, ppy (Mpy (F,Q)) =
(Pp®Mp)( T,Q) is a Soft awis—Closed in (Z, 1s,0,12s) and therefore, (ppu°m,y) is a Soft awls—Closed.

IV. SOFT ools— HOMEOMORPHISM IN SOFT IDEAL TOPOLOGICAL SPACES
In this section we introduce and study about a new mapping is known as soft awls— homeomorphism
in Soft Ideal topological space and we workout some basic theorems and examples.

IJCRT2510671 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org ’ f708


http://www.ijcrt.org/

www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 10 October 2025 | ISSN: 2320-2882

4.1 DEFINITION

Let (V,Gs,Q.Is) and (W,Qs,N,m,.(Is)) be a soft ideal topological spaces and mp, : (V,Cs,Q.,ls) —
(W,Qs,N,m,,(Is)) be a soft mappings. Then Q and N are parameters. Suppose that u: V—Wandp: Q » N
are soft mappings and mp,: SS(V)q — SS(W)x is a soft mapping, where SS(V)q and SS(W)x are two families.
Then a bijective soft function is said to be soft awls - homeomorphism, if myu(Z,N) and m™,,(Z,N) is both
soft awls — continuous and soft awls — Closed.

4.2 EXAMPLE

Let V = {a.By}, Q = {0y,0,} G = {({},Q).(V.Q).(F1,Q),(F2,Q)}and Is = (F5,Q) where, (£1,Q) =
(LB (F2. Q) ={V.{B}}. (Fa, Q)} = {J.{B}}- ) , ,
Let W = {dnA}, N = {7, 7,}, Qs = {({}, N),(W, N),(G1,N),(G2,N)}, mpu(Is) = (G2,N) where, (G1,N) =
{{a}{d.n}} (G2,N)} = {W,{n}}. Then we define myu(8) = {a}, mpu(n) ={B}, mpu(A) = {y}. Then

we define my, 1 (V.Gs,Q, i) = (W.Qs,N,mu(is)) be a soft mapping. Then m,, is bijective, Soft awls —
continuous and Soft awis — Closed. So m,, is Soft amls — homeomorphism.

4.3 THEOREM
Every soft homeomorphism in (V,Cs,Q) is a Soft awls — homeomorphism in (V,Cs,Q,1s).
PROOF.

Letm : (V,GCs,Q.Is) = (W,Qs,N,m,(is)) be a soft homeomorphism. Then m,, and m,, ™ are soft continuous
and m,, is bijective. As every soft continuous function is Soft awls — continuous, we have m,, and m,,* are
Soft awls — continuous. Therefore my, is Soft awls — homeomorphism. The soft mapping in Example 4.2 is
Soft amls — homeomorphism but not a soft homeomorphism because it is not soft continuous.

4.4 THEOREM
Every soft a-homeomorphism in (V,Cs,Q) is a Soft awls — continuous in (V,Ts,N,Is).
PROOF.

Let mpy: (V.,Gs,Q,15) = (W,QsN, mpp(L)) be a soft a-homeomorphism in (V,Cs,Q). By hypothesis, m,, is
bijective and for every soft a-closed (Z, N)° € (V,Ts,Q.Is) the image mpu(V, Q) is soft a-closed in (W,Qs, N).
We have to show that, m is Soft awis — continuous, that is, for every Soft amis — closed set (Z, N)° € (W,N)
the preimage m,,"%(Z, N)¢ is soft Soft amis — closed in (V,Cs,Q,Is). Then we take an arbitrary Soft awls — closed
(2, N)® € (W,Qs,N). By the assumption on Soft awls — closed sets, (Z, N)¢ can be written as a soft union of
Soft o— closed sets (Z, N)¢ = U (Z, N)i¢ with each (Z, N)i€ is Soft o— closed in (W,Qs,N).

The converse of the above theorem is not true as seen in the following example.

4.5 EXAMPLE
Let V = {a,B.y}, Q = {0,,0,} G = {({}.Q).(V.Q).(F1.Q),(}2,Q)} and Is = (F3,Q) where, (£1,Q) =

BBy} ), F2.Q) ={V.{B}}, T2.Q} ={{. {B}}.

Let W = {3l N = {7, 7, }, Qs = {{} N).(W, N),(G1,N),(G2,N)}, Mp(is) = (G2,N) where, (G1,N) =

{{5}{3.n}}, (G2,N)} = {W {n}}. Then we define m,.(8) = {0}, mpu(n) ={B}, mpu(A) = {v}. Then

we define mp.: (V.Gs,Q,Is) = (W,Qs,N,mp(Is)) be a soft mapping. Then m, is bijective, Soft awls —
continuous and Soft awls — closed. but Soft awls - homeomorphism must be bijective between the Universes.
So every Soft amls — continuous mapping is not Soft awls— homeomorphism in (V,GCs,Q,Is).

4.6 THEOREM
Every soft @-homeomorphism in (V,Cs,Q) is a Soft awls — homeomorphism in (V,Cs,Q,Is).
PROOF.

Let mpu: (V,Cs,Q,1s) = (W,Qs,N,m,u(is)) be a soft @-homeomorphism in (V,Cs, Q) So m,, is bijective and
for every soft  — closed set (W, N) € (V,Cs,Q,s) the image of m, (W, N) is soft @ — closed in (W,Qs,N).
Then we take an arbitrary Soft awls — closed (H,Q)° € (V,Cs,Q). By the definition of soft awls — closed sets,
(H,Q)° can be written as a soft union of soft ® — closed sets (H,Q)° = U (W,N); for all i belongs to | with each
(W,N)i is Soft ® — closed in (V,Cs,Q,l).
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The converse of the above theorem is not true as seen in the following example.

4.7 EXAMPLE
Let V = {G,B,Y}a Q = <{(7110-2 }1 CS = {({}IQ)’(VvQ)L(JflaQ)a(fz’Q)} and TS = (].7:‘3!Q) Where! (fliQ) =
B3Ry} (F2, Q) ={V,{B}}, s, Q)} = {0.{B}}

Let W= {dmA}, N= {7, 7,}, Q= {({} N),(W, N),(G1,N),(G2,N)}, and m,(Ts) = (G2,N) where, (G1,N) =
{{8}.{6.}}, (GaN)} = {W {n}}. Then we define myu(8) = {a}, mpu(n) ={B}, mpu(2) = {y}. Then we define

Mpu: (V,Cs,Q,15) = (W, Qs N, mpu(Is)) be a soft mapping. Then m,, is Soft amls — homeomorphism but not Soft
® —homeomorphism in (V,Cs,Q.Is).

4.8 THEOREM
Let Moy (V,Cs,Q,1s) = (W,Qs,N,m,,(Is)) be a bijective and Soft awis — continuous function. Then the
following statements are equivalent :
(i) myy is Soft awls — open mapping.
(ii) m,y is Soft awls — homeomorphism.
(i) m,y is Soft awis — Closed mapping.

PROOF.

(i) - (ii) : If myy is Soft awis — open, then m is Soft awls — homeomorphism. Since by assumption my, is
given to be bijective and Soft awls — continuous and m,, is Soft awls — open, then for any Soft awis — open set
(H, Q) € (V,Q), m(H, Q) is Soft awls — open in (W,Qs, N). Hence, for any Soft amis — open set (Z, N)
(W€, N), then the (Z, N) = m,, (H, Q) for some (H, Q) (V,Gs, Q), and since my, is bijective, (H, Q) = m,,
1(Z N) is Soft amis — open mapping. Therefore, m,,* is Soft awis — continuous. Thus, m,, is bijective, Soft
amls — continuous mapping with a Soft awls — continuous inverse and which implies that m,, is Soft awls —
homeomorphism.

(ii) — (iii) : If m,, is Soft awls — homeomorphism, then my, is Soft awls — Closed mapping. Since my, is
Soft awls — homeomorphism, which implies that m,, is bijective, Soft awls — continuous and m,, ™ is Soft awls
— continuous. Then m,, ™ maps Soft amis — open sets in (W,Qs,N) to Soft amis — open sets in (V,Cs, Q), which
means that it maps Soft awls — Closed sets to Soft amls — Closed sets under pre — image, thus m,, maps Soft
amis — Closed sets in (W,Qs,N) to Soft amis — Closed sets in (V,Cs,Q). Therefore, my, is Soft awis — Closed

mapping.

(iii) = (i) If m,y is Soft amls — Closed mapping, then m,, is Soft awls — open mapping.
Since m,, is bijective and m,, is Soft awls — continuous and now assuming m,, is Soft awls — Closed. Then
consider m,, !, which is also bijective and we know that m,, is homeomorphism which implies that m,,, is
Soft awls — open mapping.
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