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ABSTRACT
In this paper, we introduce the concepts of soft rgh-continuity, soft rgb-open map, soft rgh-closed map
and soft rgb-irresolute function and some of its properties are obtained.
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INTRODUCTION

Soft set theory was initiated by Molodtsov as a new method for vagueness. He showed in his paper that
this theory can be applied to several areas such as smoothness of functions, game theory, Riemann-
integration, operation research, etc. A soft set is a collection of approximate descriptions of an object. He
also showed how soft set theory is free from the parametrization inadequacy syndrome of other theories
developed for vagueness. Shabir and Naz introduced soft topological spaces which are defined over an
initial universe with a fixed set of parameters. They also defined some concepts of soft sets on soft
topological spaces such as soft interior, soft closure, soft spaces and soft separation axioms. Kharal et al.,
introduced soft functions over classes of soft sets. Aras et al., studied and discussed the properties of soft
continuous mappings. The purpose of this paper is to introduce the concepts of soft rgb-continuity, soft
rgb-open, soft rgh-closed and soft rgb-irresolute and to obtain some characterization of these mappings.
Preliminaries

Definition 1.1: Let X be an initial universal set and E be the set of parameters. Let P(X) denote the power
set of X and let A C E. A pair (F,A) is called a soft set over X, where F is a mapping given by

F: A—>P(X).

The collection of soft sets (F,A) over a universe X and the parameter set A is a family of soft sets denoted
by SS(X)a.

Definition 1.2: A soft set (F, A) over X is said to be a null soft set denoted by ¢ if for all
ac A F(a)=¢ (null set).

Definition 1.3: A soft set (F, A) over X is said to be an absolute soft set denoted by X if for all
ac A F(a)=X. Clearly X°=¢ and ¢° = X.

Definition 1.4: Let = be a collection of soft sets over a universe X with a fixed set A of parameters, Then
7 < SS(X)ais called a soft topology on X with a fixed set A if,

(i) ¢ o Xabelongto ¢

(i) The union of any number of soft sets in z belongs to

(iif) The intersection of any two soft sets in = belongs to =

Definition 1.5: Let (X, 7, E) be a soft topological space over X. A soft set (F, E) over X is said to be soft
closed, if its relative complement (F, E) belongs to 7 .

Definition 1.6: Let (X, 7z, E) be a soft topological space over X. Then the soft closure of a soft set (F, E)

over X is denoted by cl(F, E) is the intersection of all soft closed super sets of (F, E).
Definition 1.7: Let (X, 7z, E) be a soft topological space over X. Then the soft interior of a soft set (F, E)

over X is denoted by int(F, E) is the union of all soft open sets contained in (F, E).

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)



International Journal of Physics and Mathematical Sciences ISSN: 2277-2111 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/jpms.htm
2014 Vol. 4 (3) July- September, pp. 78-86/Indirani and Smitha

Research Article

Definition 1.8: Let (X, 7, E) be a soft topological space. A soft set (F, E) is called soft regular
generalized b-closed set (briefly soft rgb-closed set) if bel(F, E) < (U, E) whenever

(F, E) C (U, E) and (U, E) is soft regular open over X.

Definition 1.9: Let (X,z,E) be a soft topological space. A soft set (F, E) is called a soft regular
generalized b-open set (briefly soft rgb-open) if (F, E)° is soft rgb-closed over X.

Soft rgh-Continuous Functions

Definition 2.1: Let (X,7,E) and (Y,r,E) be two soft topological spaces. A soft function

f:(X,7,E) > (Y, 7 ,E) is said to be soft continuous if f*((F, E)) is soft closed in (X, 7, E), for every
soft closed set (F, E)in (Y, 7 ,E).
Definition 2.2: Let (X,r,E)and (Y, ,E) be two soft topological spaces. A soft function

f:(X,7,E) > (Y, ,E) is said to be

(i) a soft open mapping if f((G, E)) is soft open over Y for all soft open sets (G, E) over X.

(ii) a soft closed mapping if f((F, E)) is soft closed over Y for all soft closed sets (G, E) over X.

(iii) a soft irresolute mapping if f'(F, E) is soft closed over X for every soft closed set (F, E)
overy.

Definition 2.3: Let (X,z,E) and (Y,z,E) be two soft topological spaces. A soft function

f:(X,7,E) > (Y,r ,E) issaid to be

(i) soft rgb-continuous if f*((F, E)) is soft rgb-closed in (X, 7, E), for every soft closed set
(F,E)in (Y, ,E).

(i) soft rgb-irresolute if f*((F, E)) is soft rgb-closed in (X,7,E), for every soft rgh-closed set (F, E) in
Y,z ,E).

Definition 2.4: Let (X,r,E) and (Y,z,E) be two soft topological spaces. A soft function

f:(X,7,E) > (Y,7,E) is said to be

(i) soft rgb-open if f((F, E)) is soft rgb-open in (Y,z ,E), for every soft open set (F, E) in
(X,7,E).

(i) soft rgb-closed if f((F, E)) is soft rgb-closed in (Y,z ,E), for every soft closed set (F, E) in
(X,7,E).

Definition 2.5: A soft topological space (X,z, E) is called soft T, space if every soft rgh-closed set is

soft b-closed over X.

Theorem 2.6: Let (X,z,E) and (Y, ,E) be two soft topological spaces, f : (X,z,E) = (Y,7,E) be

a soft function and

(@) if f is soft continuous, then f is soft rgb-continuous.

(b) if f is soft semi-continuous, then f is soft rgb-continuous.

(c) if fis soft pre-continuous, then f is soft rgb-continuous.

(d) if f is soft a-continuous, then f is soft rgb-continuous.

(e) if fis soft b-continuous, then f is soft rgb-continuous.

(f) if f is soft g -continuous, then f is soft rgh-continuous.

(9) if fis soft gp-continuous, then f is soft rgb-continuous.

(h) if f is soft gb-continuous, then f is soft rgb-continuous.

(i) if fis soft g & -continuous, then f is soft rgb-continuous.

(j) if fis soft g & b-continuous, then f is soft rgh-continuous.

(k) if f is soft gpr-continuous, then f is soft rgb-continuous.
(D) if f is soft sgh-continuous, then f is soft rgb-continuous.

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)



International Journal of Physics and Mathematical Sciences ISSN: 2277-2111 (Online)
An Open Access, Online International Journal Available at http://www.cibtech.org/jpms.htm
2014 Vol. 4 (3) July- September, pp. 78-86/Indirani and Smitha

Research Article

(m) if fis soft sg-continuous, then f is soft rgh-continuous.
(n) if fis soft gs-continuous, then f is soft rgh-continuous.
(o) if fis soft rg-continuous, then f is soft rgh-continuous.

Proof: (a) Let (X,7,E) be a soft topological space, f;(X,z,E)— (Y, ,E) be a soft continuous
function and (F, E) be a soft closed set over Y. Since f is soft continuous, f *((F,E)) is soft closed over
X. But every soft closed set is soft rgb-closed set over X, f *((F,E)) is a soft rgh-closed set over X.
Hence f;(X,7,E) — (Y, ,E) is soft rgb-continuous.

The other proofs are similar to the above.
Remark 2.7: The converse of the above theorem need not be true as shown in the example.

Example 2.8: Let X = {X1, X23, Y = {y1, Y2, s} and E = {ey, e;}. Then ¢ ={gZ, X, (F,E),(F,,E)}isa
soft topology over X and 7 ={5,\7, (G,,E),(G,,E),(G,;,E)} is a soft topology over Y, where (Fs, E)
and (Fy4, E) are soft sets over X and (G4, E), (G2, E) and (G3, E) are soft sets over Y, defined as follows:
Fz (el) =g, Fz (ez) :{Xl} I:3 (el) =g, F3 (ez) :{Xz}

F4 (e1) =9, F4 (ez) :{Xl’ Xz} s (el) :{Xl}! F (ez) =¢

Fs (el) :{Xl}' s (ez) :{Xl} F (el) :{Xl}' F (62) :{Xz}

Fe(e) ={x.}, e (&) ={x1, X, } Fo(e) ={x.}, Fo(e,)=¢

Fo(e) ={x,} Fo(e,) ={x} Fa(e) ={x.} Fi(e,) ={x,}

F12(e1) :{Xz}’ Flz(ez) :{Xl’ Xz} F13(e1) :{Xl’ Xz}’ F13(e2) =¢

Fu(e) ={x., %}, F.(e)={x} Fis(e) ={x., X}, Fis(e,) ={x,} and

G,(e) =Y, Gy(e;) ={y.} G, (&) ={yi}. G, (e,) ={y.}

G3 (el) :{yp ys}v Ga (ez) :{yz}-

Then soft closed sets over X are 5 )Z (F;,E),(F,,E)and soft closed sets over Y are
5, )Z,(G4, E),(G;,E), where
F3 (e1) =g, F3 (ez) :{Xz} Flz(el) ={X2}, Flz(ez) :{X:L’ Xz} and

G4 (el) = ¢1 G4 (ez) :{yll y3} Gs (e1) ={y21 y3}- Gs (ez) ={y1’ y3} Ge (el) :{yz}’ Ge (ez) :{yp y3}

If we define the mapping f;(X,z,E) = (Y,7 ,E) as f(x;) = y; and f(x,) = y; then

(@ f is soft rgb-continuous mapping, but not a soft continuous map, since
f ((G;, E)) ={{x.}.e,, {X,}.&,} is not soft closed over X.

(o) f is a soft rgb-continuous map, but not a soft semi-continuous map since
f (G, E)) ={{x.}.&,, {X, }.&,} is not soft semi-closed over X.

(cc f is a soft rgb-continuous map, but not a soft pre-continuous map since
f ((Gs, E)) ={{x.}.e,, {X,}.&,} is not soft pre-closed over X.

(d f is a soft rgb-continuous map, but not a soft a-continuous map since
f (G, E)) ={{x.}.&,, {X, }.&,} is not soft a-closed over X.
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(e) f is soft rgb-continuous mapping, but not a soft b-continuous map, since
f ((G;,E)) ={{x.}.e,, {X,}.&,} is not soft b-closed over X.

Example 2.9: Let X = {Xy, X;}, Y = {y1, Y2} and E = {ey, &5}. Then = ={¢, X, (F,, E), (F,,, E)} is a soft

topology over X and 7 ={5,\7, (G,,E),(G,,E),(G;, E)} is a soft topology over Y, where (Fs, E) and

(F14, E) are soft sets over X and (G, E), (G,E) and
(Gs, E) are soft sets over Y defined as follows:

F, (el) =9, F, (ez) :{Xl} F (el) =9, F (ez) :{Xz}

F, (e1) =¢, F, (ez) :{Xp Xz} Fs(e) ={x} Fs(e,) =¢

Fs (el) :{Xl}’ Fs (ez) :{Xl} F (el) :{Xl}’ F (ez) :{Xz}

F (el) :{Xl}’ F (ez) ={X1’ Xz} F (el) Z{Xz}’ F (ez) =¢

Fio(e)) ={x.}, Fio(e,) ={X.} Fa(e) ={x.}, Fi(e,) ={x,}

F12(e1) :{Xz}’ Flz(ez) :{Xl’ Xz} F13(e1) :{Xl’ Xz}’ F13(e2) =¢
Fiu(e) ={x, %}, F.(e,)={x} Fis(e) ={x., X, }, Fis(e;) ={x,} and
G, (e) ={y:}, G,(e;) ={y.} G,(8) ={¥1. Y.} G, (e;) ={y:},

Gs (el) :{yl}v Gs (ez) = ¢

Then (X,z,E) and (Y, , E) are soft topo log ical spaces.

If we define the mapping f : (X,7,E) - (Y,7 ,E)as

f(x1) = ya, f(X,) = y1, then f is soft rgb-continuous, but not soft g"-continuous since for the soft closed set
(H,E) ={s,e,,{y,}.6,}, F'(H, E)) = {4, &1, {x:}, &,} is not soft g -closed over X.

Example 2.10: Let X = {hy, hy, hs, h}, Y = {yi, Y2 Va Vs and E = {e;, e, es}. Then
T :{%, X, (F,E),(F,,E),(FR,,E),(F,,E),(F,E),(F,E),(F,,E),(F;, E)} is a soft topology over X

and 7 ={5,Y,(Gl, E),(G,,E),(G;,E)} is a soft topology over Y, where (Fy, E), (F2, E), (Fs, E), (Fa,
E), (Fs, E), (Fs, E), (F7, E) and (Fg, E) are soft sets over X and (G4, E), (G,, E) and (Gs, E) are soft sets
over Y, which are defined as follows:

Fi(e)) = {hi}, Fi(ez) = {hy, hs}, Fi(es) = {hy, hs} Fa(er) = {ha, ha}, Fa(e) = {hy, hs g}, Fa(es) = {hy, hs hs}
Fs(e1) = @, Fs(e2) = { hs}, Fs(es) = {hi} Fa(er) = {hy, hy ha}, Fa(e2) = X, Fa(es) = X

Fs(e1) = {ha, ha}, Fs(e2) = {hy, hs ha}, Fs(es) = X Fe(e1) = @, Fe(€2) = { hs}, Fe(es) = {ha}

Fz(e1) = ¢, Fa(e2) = { ha}, Fo(e3) = {hy, ha} Fe(e1) = ¢, Fe(e2) = { ha}, Fe(es) = ¢ and

Gi(e1) = {yw Y2.Ya}, Gu(€2) = {Y1, Y3}, Gu(es) = {y2 Ya}

Ga(e1) =Y, Ga(€2) = {Y1, ¥3,Ya},Ga(€3) = {Y1, Y2, Ya} Ga(e1) = {Y2}, Ga(€2) = ¢,  Ga(es) = ¢

Then, (X,7,E) and (Y, 7, E) are soft topological spaces.

Soft closed sets over Y are q‘; , X , (G4,E), (Gs,E) and (Gg,E), where,

Ga(e1) = {ya}, Ga(e2) = {Y2, Ya}, Ga(es) = {y1, Y3} Gs(e1) = ¢, Gs(e2) = {y2}, Gs(e2) = {ys}

Ges(e1) = {Y1, Y3, Ya}, Ge(€2) =Y, Ge(e3) = Y.

If we define the mapping f : (X,7,E) = (Y, 7, E)as f(hy) = ys, f(h,) = ys, f(hs) = y, and

f(hs) = y1. Then,

(a) fis soft rgh-continuous, but not soft gp-continuous since f*((G4, E)) = (Fy, E) is not soft
-closed.

(b) ? ?s soft rgb-continuous, but not soft gh-continuous, since f*((Gs, E)) = (Fs, E) is not soft
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gp-closed.
(c) fis soft rgb-continuous, but not soft ger -continuous, since f*((Gs, E)) = (F4 E) is not soft go -

closed.
(d) fis soft rgb-continuous, but not soft g b-continuous, since f*((G,, E)) = (F1, E) is not soft  ga b-

closed.
Example 2.11: Let X = {a b, ¢}, Y = {yi, V¥ Vs and E = {e;, e} Then

T :{5, X, (R, E),(F,,E),(F;,E)} is a soft topology over X and

r ={4,Y,(G,,E),(G,,E),(G,, E)} is a soft topology over Y, where (Fy, E), (F2, E) and (Fs, E) are soft
sets over X and (G, E), (G,, E) and (Gg, E) are soft sets over Y, which are defined as follows:

Fi(e) ={a},  Fu(e) ={b} Fa(e1) = {b}, Fa(e;) = {b}

Fs(e1) = {a, b}, Fs(e2) = {a, b} and

Gi(e) =, Gi(e2) = { Y2 Y1} Ga(er) = {y1}, Ga(e2) = {y2}

Gs(er) = {yu Y2}, Ga(e2) = {y2,y1}

Then, (X,7,E) and (Y, 7, E) are soft topological spaces.

Soft closed sets over Y are ¢ , X , (G4,E), (Gs,E) and (Gg,E), where

Ga(er) = @, Guler) = {ys} Gs(e1) = {2 Ys} Gs(e2) = {y1,ys},

Ge(er) ={ys},  Ge(e2) = {ys}

If we define the mapping f :(X,7,E) = (Y,7,E)as f(a) = y,, f(b) = ys and f(c) = yi. Then, f is soft
rgb-continuous, but not soft gpr-continuous since f((Gs, E)) = (F», E) is not soft gpr-closed.

Example 2.12: From example 2.10, f is soft rgb-continuous, but not soft sgb-continuous, since

£1((Gs, E)) = (F3, E) is not soft sgb-closed.

Example 2.13: From example 2.10, f is soft rgb-continuous, but not soft sg-continuous, since

£1((Gs, E)) = (F4, E) is not soft sg-closed.

Example 2.14: From example 2.10, f is soft rgb-continuous, but not soft gs-continuous, since

£1((G4, E)) = (Fy, E) is not soft gs-closed.

Example 2.15: Let X = {Xi, X2, X3 Xa}, Y = {vi, Y2 V3} and E = {e;, e}. Then

r={¢,X,(F,E),(F,,E),(F;,E),(F,,E),(F;, E),(Fs, E).(F,,E),(F;,E),(F,, E), (Fy, E), (F., . E)}
is a soft topology over X and 7' :{5,\’(‘, (G,,E),(G,,E),(G;,E)} is a soft topology over Y, where (F4,

E), (F2, E), (Fs, E), (F4, E), (Fs, E), (Fe, E), (F7, E), (Fs, E), (Fo, E), (F10, E) and (F, E) are soft sets over X
and (Gy, E), (Gy, E) and (Gs, E) are soft sets over Y, which are defined as follows:

Fi(ed) = {Xi}, Fi(e2) = {xu} Fa(er) = {x2}, Fa(e2) = { X2}
Fa(e1) = {X1, X2}, Fa(e2) = {x1, X2} Fa(e1) = {X1, Xz, X3}, Fa(€2) = {X1, Xa},
Fs(e1) = {X1, X2, Xa}, Fs(€2) = {X1, X2, X3}, Fe(e1) = {X2} Fo(e2) = ¢
Fr(e1) = {X1, X2}, Fr(e2) = {X1}, Fa(er) = {X1, Xz X3}, Fs(€2) = {X1, X2, X3}
Fo(er) = X, Fo(e2) = {X1, X2, X3}, Fio(e1) = {X1, X2},  F1o(€2) = {X1, X2, X3}
Fu(e1) = {x4, X2}, F7(e2) = {x1, X3} and

Ga(e1) ={y2 Y3} Gi(e2) = Y Ga(e1) = {2}, Ga(e2) = {ys}
Gs(e) = {y2} Gs(er) = ¢

Then, (X,7,E) and (Y, 7, E)are soft topological spaces. Soft closed sets over Y are q; , X , (G4,E),
(Gs,E) and (Gg,E), where,

Ga(e1) = {y1}, Ga(e2) = ¢ Gs(er) = {y1, Y3}, Gs(€2) = {y2 Y3}

Ge(e1) = {yu ya}, Ges(€2) = Y
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If we define the mapping f : (X,7,E) = (Y, 7, E)as f(x1) = ya, f(X2) = y1, f(Xs) = ys and

f(x4) = ys Then, f is soft rgh-continuous, but not soft rg-continuous since f*((G4, E)) = (Fs, E) is not soft
rg-closed.

The above results we have the following diagram:

@ (13
Soft rgb-
o ©
@ 1L

1. Soft continuous 2. Soft pre-continuous 3. Soft semi- continuous 4. Soft a- continuous
5. Soft g~ continuous 6. Soft gb- continuous 7. Soft gp- continuous 8. Soft gs- continuous 9. soft sg-

continuous 10. Soft ga - continuous 11. Soft rg- continuous 12. Soft sgb- continuous
13. Soft gab- continuous 14. Soft gpr- continuous 15. Soft b- continuous

Theorem 2.16: Let (X,z,E) and (Y, , E) be two soft topological spaces and f :(X,7,E) > (Y,7 ,E)
is be a soft function, then the following conditions are equivalent

(i) fis soft rgh-continuous

(i) The inverse image of each soft open set over Y is soft rgb-open over X.

(iii) f(rgb—cl(F,E)) ccl(f((F,E))) for each soft set (F, E) over X.

(iv) For each soft set (G, E) over Y rgb—cl(f *((G,E))) C f *(cl(G, E)).

Proof: (i) — (ii): Let f be soft rgb-continuous and (G, E) be a soft open set over Y. Then Y-(G, E) is soft
closed over Y. Therefore, by assumption, f (Y —(G,E)) is soft rgb-closed over X. That is
X — f *((G, E)) is soft rgb-closed over X. Hence f (G, E) soft rgh-open over X.

(i) — (i): Let (F, E) be any soft closed set over Y. Therefore Y-(F, E) is soft open over Y and hence by
hypothesis, f (Y —(F,E))= X — f *((F,E)) is soft rgb-open over X. Therefore f '(F,E) is soft
rgh-closed over X and consequently f is soft rgb-continuous.

Q) - (iii): Let (F, E) be a soft set over X.
Since (F,E) & f *(f(F,E)) and f((F,E)) Zcl(f((F,E))),

we have (F,E) & f *(f((F,E))) Z f *(cI(f ((F,E))). Therefore by assumption,
f1(cl(f((F,E))) is soft rgh-closed over X.

Hence, rgb—cl(F, E) & f *(cl(f (F, E))).
Thus f (rgb—cl(F,E)) & (f “(cI(f(F,E)))) & cl(f((F,E))).

(iii) = (iv): Let (G, E) be a soft set over Y and f*(G, E) = (F, E). So by our assumption
f(rgb-cl(F, E)) = f(rgb-cl(f (G, E))))
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cel(f(f (G E))

c cl(G,E)
Therefore rgb—cl(f *((G,E))) = f *(f(rgb—cl(f *((G,E))))) & f *(cl(G, E)).
(iv) — (i): Let (F, E) be a soft closed set over Y. Then by our assumption,
rgb—cl(f *((F,E))) < f *(cI(F,E)) = f *((F,E)). Therefore f*((F,E)) is soft rgb-closed.
Hence f is soft rgh-continuous.
Theorem 2.17: Let (X,r,E)and (Y,z,E) be two soft topological spaces and
f:(X,7,E)—>(Y,7,E) be a soft function. If f is soft rgb-continuous then
f (int(G, E)) Z rgb—int(f *((G, E))) for every soft set (G, E) over Y.
Proof: Let f :(X,r,E)— (Y,z,E)be soft rgb-continuous and (G,E) be any soft set over Y. Then
int(G, E) is a soft open set over Y. Therefore by our assumption, f ™ (int(G, E)) is soft rgh-open over X.
Since f *(int(G,E)) & f *((G,E))and rgb—int(f *((G,E))) is the largest soft rgb-open set
contained in f *((G,E)), f (int(G, E)) Z rgb—int(f *((G, E))). Hence the proof.
Theorem 2.18: Let (X,r,E)and (Y, ,E) be two soft topological spaces. A soft function
f:(X,7,E) = (Y,7,E) is soft rgb-closed if rgb—cl(f((F,E))) & f(cl(F,E)) V soft set (F, E) over X.
Proof: The proof is obvious.
Theorem 2.19: Let (X,z,E)and (Y,7 ,E) be two soft topological spaces and f :(X,z,E) — (Y,7 ,E)
be a soft function. Then f is soft rgb-open if f (int(F,E))  rgb—int(f ((F,E))) V soft set (F,E) over X.
Proof: Let f :(X,7,E) —(Y,7,E) be a soft rgh-open mapping and (F, E) be any soft set over X.

Since int(F,E) is soft open over X and f is soft rgb-open, f(int(F,E)) is a soft rgb-open set over Y. Also,
f (int(F,E)) < f ((F,E)). Therefore, f(int(F,E)) < rgb—int(f((F,E))).

Theorem 2.20: Every soft rgb-irresolute function is soft rgb-continuous.

Proof: The proof is obvious.

Theorem 2.21: Let f be a soft rgb-continuous function from a soft topological space (X, 7, E) to a soft
T space (Y, 7, E) then fis soft rgb-irresolute.

Proof: Let (F, E) be a soft rgh-closed set over Y. Since Y is T, (F, E) is soft closed over Y. Therefore,
by assumption, f *((F,E)) is soft rgb-closed over X and consequently f is soft rgb-irresolute

Theorem 2.22: Let (X,7,E)and (Y,z,E) be two soft topological spaces and

f:(X,7,E) > (Y,7 ,E) is be a soft function, then the following conditions are equivalent
(i) fis soft rgb-irresolute
(i) The inverse image of each soft rgb-open set over Y is soft rgh-open over X.
(iii)y f(rgb—cl(F,E)) crgb—cl(f((F,E))) for each soft set (F, E) over X.
(iv) For each soft set (G, E) over Y rgb—cl(f *((G,E))) c f *(rgb—cl(G, E)).
Proof: (i) — (ii): Let f be soft rgb-irresolute and (G, E) be a soft rgb-open set over Y. Then Y-(G, E) is
soft rgb-closed over Y. Therefore, by assumption, f (Y —(G, E)) is soft rgb-closed over X. That is
X — f ((G, E)) is soft rgb-closed over X. Hence f (G, E) soft rgb-open over X.
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(i) — (i): Let (F, E) be any soft rgbh-closed set over Y. Therefore Y-(F, E) is soft rgh-open over Y and
hence by hypothesis, (Y —(F,E))= X —f*((F,E)) is soft rgb-open over X. Therefore
f (F,E) is soft rgb-closed over X and consequently f is soft rgb-irresolute.

(M - (iii): Let (F, E) be any soft set over X.
Since (F,E) < f *(f(F,E)) and f((F,E))Z rgb—cl(f((F,E))),

we have (F,E) c f *(f((F,E))) C f *(rgb—cl(f((F,E))).  Therefore by  assumption,
f *(rgb—cl(f((F,E))) is soft rgb-closed over X.
Hence, rgb—cl(F,E) & f *(rgb—cl(f (F,E))).

Thus f(rgb—cl(F,E)) Z f(f *(rgb—cl(f((F,E))))) < rgb—cl(f((F,E))).
(iii) = (iv): Let (G, E) be any soft set over Y and f*(G, E) = (F, E). So by our assumption
f(rgb-cI(F, E)) = f(rgb-cl(F (G, E)))) < "0~ cl(f(f(G.EN))
crgb—cl(G,E)
Therefore rgb—cl(f *((G,E))) = f *(f(rgb—cl(f *((G,E))))) c f *(rgb—cl(G, E)).
(iv) — (i): Let (F, E) be a soft rgb-closed set over Y. Then by our assumption,
rgb—cl(f *((F,E))) < f *(rgb—cl(F,E)) = f *((F,E)). Therefore f *((F,E)) is soft
rgb-closed. Hence f is soft rgb-irresolute.
Theorem 2.23: Let f :(X,7,E) = (Y,z,E)and g:(Y,7,E) —>(Z,7 ", E) be two soft functions. Then
() gof:(X,7,E)—>(Z,7 ,E) is soft rgh-continuous, if f is soft rgh-continuous and g is soft continuous.
(i) gof:(X,7,E)—(Z,7,E) is soft rgb-irresolute, if f and g are soft rgb-irresolute functions.
(iii) go f : (X,7,E) > (Z,7", E) is a soft rgb-continuous function, if f is a soft rgb-irresolute function and
g is a soft rgb-continuous function.
Proof: The proof is straightforward.
Theorem 2.24: If f :(X,7,E) — (Y,7,E) is a soft closed function and g : (Y,7 ,E) = (Z,7 ,E) is
soft rgb-closed, then g o f is soft rgb-closed function.
Proof: The proof is obvious.
Theorem 2.25: Let f :(X,7,E)—>(Y,7,E) and g:(Y,7,E) > (Z,7 ,E) be two soft maps such
that g o f is a soft rgb-closed map,

(i) If fis soft continuous and surjective, then g is a soft rgh-closed map.
(ii) If g is soft rgb-irresolute and injective, then f is soft rgb-closed map.
Proof: The proof is obvious.
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