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l. INTRODUCTION

The concept of soft grill topological spaces was first introduced by Rodyna A, et-al[8]. The concept
of soft grill topological spaces was first introduced by Rodyna A, et-al[9]. We introduced [1]soft generalized
closed set in soft grill topological spaces. In this paper we are going to introduce a {s — G Homeomorphism.
Further we are going to study their properties in detail.

Il. PRELIMINARIES

2.1 Definition[10]

Let X be an initial universe set and A be a set of parameters. Let P(X') denote the power set of X and
13 be a non empty subset of A. A pair (F,f) is denoted by F is said to be soft set over X', where Fg is
mapping given by F: 1 — P(X). In other words, a soft set over X is a parameterized family of subsets of the
universe X.

ie., Fe={F(@):aeR < A, F(a) =0ifa & R}. IfSS(X,A)denote isthe family of all soft subsets
over X.

2.2 Definition[11]
Let 5 be the collection of soft sets over X', then 75 is said to be a soft topology on X . If the following
axioms:
(i) @, X, belongto s
(i) The union of any number of soft sets in 75 belongs to .
(ili)  The intersection of any two number of soft sets in t5 belongs to zs.

The triplet (X, t5, A)) is said to be a soft topological space or soft space.
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2.3 Definition[13]
Anon empty collection G € SS(X, A) of soft sets over X is called a soft grill, if the following conditions

hold:
0] If F, € Gand Fy S H,, Which implies Hy € G.
(i) If Fy © H, € G, which implies F, € G or H € G.

The quadruplet (X, 7, A, G) is said to be soft grill topological space.
2.4 Definition[3]

Let s be a soft grill over a soft topological space (X, ts, A). A soft set Fg is called {s generalized
closed set (briefly {5 — G closed set), if y;(Fg) S U,, whenever Fy U4 and U, is soft open in (X, s,
A). The complement of such set will be called (s — G open set (resp. {s- G open set).

2.5 Definition[4]
A function &,,,: (X, 75, s, A)— (Y, a5, B) is called soft generalized continuous functions in soft grill
topological spaces (shortly s — G continuous) if for soft closed set Ly of (Y, g5, B), 8, ((Lp) € {5 —

GC(X, 75,35, A).

2.6 Definition[6]
A bijection f: (X,1,E) — (Y,0,K) is called Soft homeomorphism if f'is both Soft continuous and Soft
open map.

2.7 Definition[7]
A bijection f: (X,t,E) — (Y,0,K) is called Soft g homeomorphism if f is both Soft g continuous and
Soft g open map.

I11. SOFT GENERALIZED CLOSED AND OPEN MAPPINGS IN SOFT GRILL TOPOLOGY

In this section, we define a novel category of (s — G closed and open mapping within the framework
of soft grills as follows:

3.1 Definition
A mapping &,,.: (X, 75, A)— (Y, g5, (s, B) issaidto be {s — G closed map (res. s — G open map) if
the image of every soft closed set (res. soft open) in Xis {s — G closed set (res. (s — G open set) in Y.

3.2 Example
Let X ={uy, 05,03, 0,3=Y and A=B ={a;, a,}, 75 = {0, X, Ky, K5, K5},
{s"={K4, Ks, K¢, X},05 = {8,%,S;, S5, S5} and {52 = { Ss, Sg, S7, X} where Ky, K,
K3, K4, Ks, K¢, S1,S5,S3,S4, Sg, Sg, S, are soft subsets over X 4, we get the following
Ky = {{UlfUZ}’ {U3’U4}}, Kzz{{%}: {U1}}, K3 = {{v1,02, 03}, {v1, 03,041},
Ky = {{U1}' {U4}}1 Ks = {{U1:U2’U3}’ {U1’U2:U4}}' K¢ = {{v1,v3},{v2, 043}
S1 = {{v, V23 {v2, 03}, Sz = {{uz, 03}, {V3, 043} S5 = {{vg, V2, V3}, {2, V3,043,
Sa = {{urh { vy, 2,033} S5 = {{v}, X}, Se = {{vy, v2}, X} 6,u(K2) = Sz, 8pu(Ky) = Sy,
8pu(K3) = S3. Hence &, is {s — G closed setin Y.

3.3 Theorem
Every soft closed map is {s — G closed map.
Proof

Let 8,,,: (X, Ts5, A= (Y, g5, s, B)isa closed map and F, be a soft closed set in X. Then &,,,,(F,)
is soft closed in Y. Since every soft closed set is (s — G closed set. So 6pu(FAC) iIS{s — G closed setinY.
Hence &, is {s — G closed map.
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3.4 Theorem
Every soft open map is (s — G open map.
Proof
Let 6,y (X, 75, A)— (Y, 05,05, B) isaopen map and F, be an soft open set in X. Then &,,,(Fy) is
soft openin Y. So 6, (F,) is (s — G open setin Y. Hence &y, is (s — G open map.

3.5 Theorem
A map &,,: (X 75, A)— (Y, 05,Cs, B)in s — G closed map if and only if soft subset Eg of Y and for

each soft open set in U, containing 62;1} (Ep) there isa (s — G closed set Fg of Y such that Ez © Fg and
Spu (Fg) € Uy.
Proof
Suppose 6,,, is {s — G closed map. Let soft subset £ of Y and U, be an soft open set of X such that
S (Eg) S Uythen Fy =Y — 6, (X — Uy) isa {s — G open set containing Ep such that 8, (F) S Uy.
Conversely, suppose that E, is soft closed of X. Then &, (Y - 6pu(EA)) CX—E, and X —E, is
soft open. By hypothesis, there is a {g — G open set F of Y such that Y—6,,(E4) € F and 6, (Fz) S
X — E,.Therefore, E; € X — 65,2 (Fg). Hence Y - Fg € 8,,(Eq) S 8,u(X — 8,,5(Fz)) S Y — Fz which
implies &,,,(E4) =Y — Fg. Since Y — Fy is {5 — G closed set, &,,(E,) is {s — G closed and thus &,,, is
(s — G closed map.

3.6 Theorem
If a map &, : X — Y is soft continuous and (s — G closed and E, is (s — G closed set of X, &, (E,) is

(s — G closedin.
Proof
Let 8,y (Eq) < Uy, When Uy is a soft open set of Y. Since 4,,,, is continuous 65&(UA) is a soft open set

containing E,. Hence y¢(Ex) S 6,,(Uy) @ Ey is {s — G closed set. Since &, is {s — G closed. &,
(xz(E4)) is ¢s — G closed set contained in the soft open set Uy, which implies xz (6, (¢l (E4)) < U, and
hence x (6pu (Ea)) SU4. SO, 6py (E4) isCs — G closedinY.

IV. SOFT GENERALIZED HOMEOMORPHISM IN SOFT GRILL TOPOLOGY

In this section we introduce and study a new homeomorphism known as called soft generalized
homeomorphism in soft grill topological spaces and we workout some basic theorem.

4.1 Definition

A bijective mapping 6,,: (X, ts, i, A)- (Y, gs,is% B) is called soft generalized homeomorphism
in soft grill topological spaces (shortly {s — G homeomorphism) if &, is both s — G continuous and {5 — G
closed map.

4.2 Example

Let X ={a;,a3,a3}, Y ={by, by, b3} and A= B ={ay, a5},
ts = {0, X, Ky, Ky, K3, Ky, K}, {1 ={K3, K4, K5, X},05 = {8,Y,S1,S5, S5, S4, S} and
{52 = {S3,S4, S5, X} where Ky, Ky, Kz, Ky, Ks, K¢, S1,S5,S3,S4, Ss, are soft subsets
over X 4, we get the following : K; = {{a;},{a;}}, K;={{az},{as}}, K5 = {{as,a,}, X},
K, = {{apaz}, {az, 33}}, Ks = {X; {31’32}}1 S; = {{bz, b3}, Y}, S; = {{b,},{b3}},
S3 = {{bs},{b1}}, S4 = {{by, b3}, { by, b3}}, Ss = {V, {by, b3}}.
let 6,1 (X, 75,357, A)= (Y, g5,{s* B) isa {s — G homeomorphism.

4.3 Theorem

If a bijective mapping &,,,: (X, s, it A)- (Y, 05,32 B). Then 8py isa Cs — G homeomorphism if
and only if 6,,, is {s — G closed map and {s — G continuous.
Proof
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Let 8,0 (X, 75, s A= (Y, a5, {s% B) is a soft {s — G homeomorphism, then both &, and &,,, " soft

{s — G continuous. For any soft {s — G closed set Fy € X, 8, (Fy) = (5pu‘1)‘1(FA) soft {s — G closed in

(Y, 05,¢s% B). Hence 8y 18 a soft {g — G closed map.

Conversely, if 8,, is (s — G closed map and (s — G continuous, then any soft {s — G closed Fy S Xy,

(8pu DTL(EL) = 8,y (Fy) is a soft Tg — G closed in (Y, a5,{s® B), s0 8, s a soft {s — G continuous.
Thus &, is a soft (s — G homeomorphism.

4.4 Theorem
If a bijective mapping 8,,,: (X, s, ¢t A)- (Y, g, s B). Then the following are equivalent.
1) Theinverse mapping &,, ': (X, 75, 5", A= (Y, g5, s B) is {s — G continuous map.
2) py is s — G Open map.
3) by is {s — G closed map.

Proof

(1)- (2): Let F, be a soft open in (X, 75,5, A). So (6pu‘1)_1( Fp)=6,,( Fy) is soft openin (Y, a5, {s° B).
Therefore &,,,( Fy) is {s — G open map (Y, o, {% B).

(2)-(3): Let E, be a soft s — G closed set in (X, 75,5, A).Then (E,)¢is soft {s — G open setin (X, Ts, {5,
A). By assumption 8y, ((E4)®) is ¢ — G open map in (Y, a5, 5% B). 8,y (E4)©) = (8,u(E))is {5 — G open
map in (Y, a5,3s° B). 8,,,(Es) is {s — G closed map(Y, a5, {s* B).

(3)—(1): Let E4 be asoft {5 — G closed setin (X, 75,{s", A). 8,4 (Ey) is {s — G closed map in (Y, g5,s* ,B).
Spu(Ey) = (6pu"1)_1(EA) is s — G is closed in Y. Hence 8,,, " is {s — G continuous map.

4.5 Theorem
If a bijective mapping 8,,,: (X, s, it A)- (Y, g5, % B) be a soft g — G homeomorphism, then
Spu 1 (Y, 05,057 B) > (X, 75, {s", A) is also a soft {s — G homeomorphism.
Proof
By definition of a soft (s — G homeomorphism is bijective &, with both &,,, and 6pu_1 are soft {5 —
G continuous. Let 6pu_1 is soft s — G continuous, and the inverse of &, and 6pu"1, which soft (s — G
continuous by hypothesis. Hence 6pu_1 satisfies the Definition 4.1 and it isa_ soft (s — G homeomorphism.
By above example 4.2 is satisfied to Theorem 4.5.

4.6 Theorem

If a bijective mapping &,,: (X, s, it A)- (Y, o5, L2 B) be a soft {s — G homeomorphism if and
only if &, and 5pu‘1 each map soft (s — G open sets to soft {g — G open sets.
Proof

Let &, is a soft (s — G homeomorphism, then &,,, and 5pu_1 are soft (s — G continuous. For any soft

{s —GopenU, € X,, Uy = X, — E, for some soft {5 — G closed set in (X, 75,{s*, A), then Spu(Ug) = Yp —
0,u(E4). Because &, (or Spu‘l) is soft {s — G continuous, so 8,,,(Uy) is a soft {s — G open set.

Conversely, if 4, and 6pu‘1 each map soft (s — G open sets to soft (¢ — G open sets. Then for any
soft s — G closed set Dy S Yp, 8, '(Dp) = X4 — 8, ' (Ys — Dp) is a complement of the image under
(Spu_l of a soft {s — G open set, by hypothesis that is soft (s — G open set, so 6pu_1(DB) isasoft (s— @G
closed. Hence 5pu"1 is a soft {s — G continuous. Similarly &, is soft (s — G continuous. Therefore &, is
soft (s — G is homeomorphism.

4.7 Theorem
Every soft homeomorphism is soft {s — G homeomorphism.
Proof

Let &,,, be a soft homeomorphism. Then &,,, and 6pu‘1 are soft continuous and &,,, is bijective. Since
every soft continuous function is ¢s — g continuous, we have &,,, and 6pu‘1 are (s — G continuous. Therefore
Opy 1S {s — G homeomorphism.
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4.8 Remark
The converse of the above theorem is not true as seen from the following example.

4.9 Example

Let X={1,2,3,4}=Y, A=B={m,n}. Let Hy, H,, H3 ,H,, Hs, Hg functions defined from A to P(X) as
follows, Hy, = {8} {13}, H, = {{4}.{23}}, H; = {{34},{1,2}}, H, ={{1,4},{24}}, Hs =
{{2,3,4},{1,2,3}}, Hs = {{1,3,4},{1,2,4}}.
Then t5 = { @5, X5, H;, Hp, H; \H,} and (st = {Xs, Hy ,H,, Hs, Hg} is soft grill topology on X. Let I, I,
I5 , 1, functions defined from B to P(Y) as follows, I, ={{a},{d}}, I, = {{a}, {c}}, ={{a.b},{c.d}}.I, =
{{b,c,d},{a,b,c}}.
Then o5 = {05, Xs, 11, I, I ,1,} and ° = Istis soft grill topology on Y. Let &, is a soft (s — G
homeomorphism but not soft homeomorphism.

4.10 Theorem
Every soft generalized homeomorphism is soft (s — G homeomorphism.
Proof

Let 8, be a soft G homeomorphism. Then &, and (Spu‘l are soft s continuous and &,,, is bijective.
Since every soft generalized continuous mapping is ¢s — G continuous, we have &,,, and 6pu"1 are (s — G
continuous. Therefore &,,, is (s — G homeomorphism.

4.11 Remark
The converse of the above theorem is not true as seen from the following example.

4.12 Example

Let X=Y ={ay, ay, a5}, A=B={ay,a,}, 15 = {@, X, Ky, K5, K3, K4, Ks, K¢, K },
(s'=0s" =15 = 0,05 = {8, Y, S1, S, S, S4, S5, Se,S7} and
where Ky, K,, K3, Ky, Ks, K¢, K7, S1,S2,S3, S4, S5, S¢, S are soft subsets over X 4, we get
the following: K; = {{a1}, {az}}, K2={{a1}, {azra’s}}1 K3 = {{a1}, {ay, ap}},
Ky = {{“1'“2}, {“3}}a Kg = {{0»’1»0-’2}’ {as, 0‘2}}, K¢ = {{az}, {az, a3},
K; = {{ay, az} {ay, a3}, S; = ({az}, {as}}, S, = {{az} {ay, @33}, S35 = {{as), {a4, az}),

Sa = {ay, as} { as}}, S5 = {{az}, {ay, a3}}, S6 = {@}, {1, 3}, S7 = Hay, a3} { ay, a5}
So 8, is a soft g — G homeomorphism, but notsoft generalized homeomorphism.

4.13 Theorem
Let 6,y (X Ts, i1, A)- (Y, a5, {52 B) be a soft bijective and soft {s — G continuous, the following
statement are equivalent.
1) 6, issoft ¢s — G open map.
2) 6y, issoft s — G homeomorphism.
3) by issoft Cs — G closed map.

Proof
(1)— (2): Let &, is soft bijective and soft {s — G continuous and s — G open map, By definition 4.1, 6,,,

is soft (g — G homeomorphism.
(2) =(3): Let &,y is soft {s — G homeomorphism and soft ¢s — G open map. Let F, be a soft s closed in

(X, 75,35t A).Then F,€ isa soft s open set in (X, t5, s, A).By assumptions 8,,,( F4©) is soft {s — G open
in (Y, g5, s B). That is 8,,,( F4¢) = (8,,(F)) is a soft {s — G open setin (Y, g5, {s* B) and &, ( F,) is
soft {s — G closed in (Y, g5, {s% B). Hence Opy is SOft T — G closed map.

(3) = (1):): Let E, be a soft {s open in (X, 75,51, A). Then E,¢ be a soft {5 closed in (X, 75, {st, A). By
the given hypothesis, &, ( E,© ) issoft s — G closed in (Y, gs,s2 B). Now 8y ( Es) = (8pu( E2))C is
soft {s — G, (i.e) 6,,(E,) isa soft (s — G openin (Y, o, 5% B) for every soft {s open set E4 in (X, Ts, {5,
A). Hence &, is soft (s — G open map.

[JCRT2601006 ‘ International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a37


http://www.ijcrt.org/

www.ijcrt.org © 2026 IJCRT | Volume 14, Issue 1 January 2026 | ISSN: 2320-2882
V. ACKNOWLEDGMENT

I would like to express sincere gratitude to Dr. N. Chandramathi, Department of Mathematics, Government
Arts college Udumalpet, for her valuable guidance, constant encouragement and insightful suggestions
throughout the course of this work.

REFERENCES

[1] Cagman. N , Karata. S and S. Enginoglu (2011), Soft topology, Computers and Mathematics with
Applications 62(1),351-358.

[2] Chandramthi. N(2016), New class of generalized closed sets using grills, Int. J. Math. Archive, 7(7),66 -
71.

[3] Chandramathi. N and Nithya. P (2024), Soft generalized closed sets in soft grill topological spaces, Indian
Journal of Natural sciences, Vol.15/issue 87, ISSN 0976-0997, 86539-86543.

[4] Chandramathi. N and Nithya. P (2025), Soft generalized continuous mapping and irresolute in soft grill
topological spaces, Gongcheng Kexue Yu Jishu/Advanced Engineering Science, Vol 57, Issue 02, 291-
297.

[5] Chandramathi. N and Rajeshwaran N(2023), Generalized semi pre homeomorphisms in neutrosophic
topological spaces, Nonlinear studies, Vol.30, No.2, pp.437-443.

[6] Jackson.S and Chitra. S, New class of Homeomorphism in soft topological spaces, ISBN : 978-93-5578-
172-7,111-121.

[7] Janaki.C and Sredja. D(2012), New class of homeomorphism in soft topological spaces, International
journal of Science and Research 3(6),810-814.

[8] Kannan. K (2012), Soft generalized closed sets in soft topological spaces, Journal of Theoretical and
Applied Information Technology, Vol.37 No.1,17-21.

[9] Kiruthika. V, Chantramathi. N and Nithya.P(2025), Soft awl;- Homeomorphism in soft ideal topological
spaces, International Journal of Creative Research Thoughts, Vol. 13, Issue 10, f706-f711.

[10] Molodtsov.D (1999), Soft set theory First results, Comp. Math. Appl.37, 19-31.

[11] M.Shabir and M.Naz (2011), On soft topological spaces , Computers and Mathematics with Applicaltion
61(7), 1786-1799.

[12] P.K. Maji, R.Biswas and A.R, Roy (2003), Soft set theory, Computers and Mathematics with
Applications 37(4)(2003) 555-562.

[13] Rodyna A. Hosny (2014), Remark on soft topological spaces with soft grill, Fr-East Journal of
Mathematical science, 86(1), 111-128.

[14] Rodyna A. Hosny and A.M. Abd El-Latif (2016), Soft G compactness in.soft topological spaces, Annals
of Fuzzy Mathematics and Informatics Vol 11, No 6, 973-987.

[15] Sujithra .J.R and Chandramathi. N(2020), A note on homeomorphism using grills, Advances in
Mathematics: Scientific Journal , 9 no.4. 2279-2283 ISSN: 1857-8438.

[JCRT2601006 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a38


http://www.ijcrt.org/

