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ABSTRACT
The main focus of this paper is to introduce the concept of intuitionistic fuzzy
soft contra generalized b-continuous functions and intuitionistic fuzzy soft
almost generalized b-continuous functions in intuitionistic fuzzy soft topolog-
ical space. We further studied and established the properties of intuitionistic
fuzzy soft contra gb- continuous functions and intuitionistic fuzzy soft almost
generalized b-continuous functions in intuitionistic fuzzy soft topological
space.
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1. INTRODUCTION
In this paperwede ine intuitionistic fuzzy soft generalized contra b-continuous func-
tions and intuitionistic fuzzy soft almost generalized b-continuous functions and the
properties are discussed.

A number of theories such as the theory of fuzzy sets, theory of intuitionistic fuzzy
sets and theory of vague sets have been proposed for dealingwith uncertainties in an
ef icient way and all these have their own dif iculties. In 1999 Molodtsov Molodtsov
(1999) introduce the concept of soft set theory for vagueness. Later in 2001, MAji.
P. K., R. Biswas and A. R. Roy Maji et al. (2001) introduced the intuitionistic fuzzy
soft sets. Moreover, Li and Cui Li et al. (2013) introduced the fundamental concepts
of intuitionistic fuzzy soft topology in 2012. Also, the concept of intuitionistic fuzzy
soft b-closed sets is introduced by Shuker Mahmood Khalil Khalil (2015) in 2014.
Ahmed Al Omari and Mohd. Salmi Md. Noorani Al-Omari et al. (2009) studied the
class of generalized b-closed sets. Dontchev Dontchev (1996) introduced the notion
of contra-continuity and obtained some results compactness etc.

How to cite this article (APA): S. M. G., & S. G. (2021). Intuitionistic fuzzy soft contra generalized b-continuous functions. Interna-
tional Journal of Engineering Technologies and Management Research, 8(6), 12-23. doi: 10.29121/ijetmr.v8.i6.2021.968

12

http://crossmark.crossref.org/dialog/?doi=10.29121/ijetmr.v8.i6.2021.968&amp;domain=pdf&amp;date_stamp=2021-06-10
https://www.granthaalayahpublication.org/ijetmr-ojms/index.php/ijetmr/
https://www.granthaalayahpublication.org/
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
smitharishma@gmail.com
https://doi.org/10.29121/ijetmr.v8.i6.2021.968
https://doi.org/10.29121/ijetmr.v8.i6.2021.968
mailto:smitharishma@gmail.com
https://www.granthaalayahpublication.org/ijetmr-ojms/index.php/ijetmr/
https://www.granthaalayahpublication.org/ijetmr-ojms/index.php/ijetmr/
https://doi.org/10.29121/ijetmr.v8.i6.2021.968


Smitha M. G. and Sindhu G

2. PRELIMINARIES
De inition:1.1 Osmanoglu and Tokat (2013)Let U be an initial set and E be the set
of parameters. Let IFUdenote the collection of all IF subsets of U. Let A ⊂

−
E .A pair (F,

A) is called an IF soft set over U where F is a mapping given by F : A→ IFU .
De inition:1.2 Osmanoglu and Tokat (2013) Let (F, A) and (G, B) be two IF soft sets

over U.
(1). The union (F, A) ∪ (G, B) = (H, C) whereC = A ∪B and ∀e∈C

(2). The intersection
(F, A) ∩ (G, B) = (H, C) where C = A ∩B and∀e∈ C, H(e) = F (e) ∩G(e)
(3).(F, A)⊂(G, B) if A⊂B and for all e∈A, F (e)⊂G(e)
(4). The complement of an intutionistic fuzzy soft set (F, A) ia denoted by (F, A)c

and is de ined by (F, A)c = (F c, A), where F c : A → IF uis a mapping given by
Fc(e) = [F(e)]c for all e ∈

A.Thus if

De inition:1.3 Osmanoglu and Tokat (2013)An IF soft set (F,A) over U is said
to be absolute IF soft set denoted by.Ĩeif for all e ∈ A, F(e) is the IF absolute set Ĩ of
U where Ĩ = {(x, 1, 0) : x ∈ U}

De inition:1.4 Osmanoglu and Tokat (2013)An IF soft set (F,A) over U is said to
be null IF soft set denoted by ϕ̃eif for all e ∈ A, F(e) is the IF null set Õ of U whereÕ
= {(x, 0, 1) : x ∈ U}

De inition:1.5 Osmanoglu and Tokat (2013)Lett⊂IFS(∪ε), thenis said to be
an IF soft topology on U if the following conditions hold

1. ϕ̃eand Ĩebelong to τ

2. The union of any number of IF soft sets inτ belongs toτ

3. The intersection of any two IF soft sets inτ belongs to τ

τ is called an IF soft topology over U and the triplet (U, τ, E) is called a IF soft topo-
logical space over U.

The members of τ are said to be IF soft open sets in U.
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DEFINITION:1.6 Osmanoglu and Tokat (2013)An(F, A) ∈ IFS(U, E) is
called IF soft point if for the element e ∈ A, F (e) ̸= ϕeand F (e

′) = ϕe for all e
′ ∈

A\ {e} is denoted by eF .
De inition:1.7 G et al. (2019) Let (U, τ, E)be an IF soft topological space over

U and let (F, E) be an IF soft set over U. Then (F, E) is said to be intuitionistic fuzzy
soft regular closed (brie ly IFSrC) if(F, E) =cl (int(F, E))

De inition:1.8 G et al. (2019) An IF soft set (F, E) of an IF soft topologi-
cal space (U, , E) is called an IF soft generalized b-closed set (brie ly IFSgbCS)
ifbcl(F, E)⊂(G, B)whenever(F, E)⊂(G, E) and (G, E)is IF soft openset in (U, τ, E)

De inition:1.9 G et al. (2019)An IF soft set (F, E) of an IF soft topological
space(U, τ , E) is called IF soft g-open if (F, E)c is IF soft gb-closed in (U, τ , E)

The family of all IF soft gb-open sets in (U, τ , E)

is denoted by IFSgbO .
De inition:1.10 Osmanoglu and Tokat (2013)Let IFS(UE) and IFS(Vk) be two

intuitionistic fuzzy soft classes, and let ω : U → V and ψ : E → K be mappings.
Then a mappingωψ:IFS(U, E) → IFS(V, K) is de ined as: for(F, A) ∈ IFS(UE)

,the image of (F, A) under ωψ denoted by ωψ(F, A) = (ω(F ), ψ(A)), is an IFS set in
IFS(Vk) given by

For allk ∈ ψ(A)and v ∈ V .
For(G, B) ∈ IFS(Vk) the inverse image of (G, B) underωψ , denoted by is an

IFS set in IFS (U, E) given by µω−(G)(e)(u) = µG(ψ(e))(ω(u)) and νω−1(G)(e)(u) =

uG(ψ(e))(ω(u))

for all e ∈ ψ−1(B)and
De inition:1.11 G et al. (2021) Let(U, τ, E)and(V, τ ′,K) be two IF soft topolog-

ical spaces over U and V respectively. Then the mapping ωψ : (U, τ, E) → (V, τ ′,K)

is called a IF soft gb-continuous (IFSgb-continuous) mapping if (ωψ )−1(G,K) is an
IF soft gb-closed set in for every IF soft closed set(U, τ, E) for every IF soft closed set
(G, K) in (V, τ ′,K) .

De inition:1.12 G et al. (2021)Let (U, τ, E)and(V, τ ′,K) be two IF soft topolog-
ical spaces over U and V respectively. Then the mappingωψ : (U, τ, E) → (V, τ ′,K)

is called an IF soft gb-irresolute (IFSgb- irresolute) mapping if (ωψ )−1(G,K) is an
IF soft gb-closed set in (U, τ, E) for every IF soft gb-closed set (G, K) in (V, τ ′,K)
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3. IF SOFT CONTRA GB-CONTINUOUS FUNCTION
De inition 3.1: Let (U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces over
U and V respectively. An IF soft function ωψ : (U, τ, E) → (V, τ ′,K) is said to be an

1. IF soft contra-continuous if (ωψ )−1(G,K) is an IF soft closed set in(U, τ, E)

for every IF soft open set (G, K) in(V, τ ′,K)

2. IF soft contra b-continuous if (ωψ )−1(G,K) is an IF soft b-closed set
in(U, τ, E) for every IF soft open set (G, K) in(V, τ ′,K)

De inition 3.2: Let (U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces over
U and V respectively. An IF soft functionωψ : (U, τ, E) → (V, τ ′,K) is said to be an
IF soft contra if(ωψ )−1(G,K) is an IF soft gb-closed set in (U, τ, E) for every IF soft
open set (G, K) in (V, τ ′,K).

De inition 3.3: An IF soft topological space (U, τ, E) is called

1. IF soft gb-space if every IF soft gb-closed set is soft closed over U.
2. IF soft gb-locally indiscrete space if every IF soft gb-open set is soft closed over

U.
3. IF soft semi-regular space if every IF soft closed set is soft regular closed over

U.
4. IF soft Tgb-space if every IF soft gb-closed set is soft b-closed over U.
5. IF soft semi-gb space if every IF soft gb-closed set is soft regular closed over U.

Theorem 3.4:

1. Every IF soft contra continuous function is IF soft contra gb-continuous func-
tion.

2. Every IF soft contra b-continuous function is IF soft contra gb-continuous func-
tion.

Converse the above theorem need not be true.
Example 3.5:

1. Let U = {u1, u2}, E = {e1, e2} and V = {v1, v2}, K = {k1, k2}.

Let (F1, E) = {F1(e1) = {(u1, .6, .3); (u2, .3, .5), F1(e2) = {(u1, .4, .3); (u2, .7, .2)}},
(F2, E) = {F2(e1) = {(u1, .5, .4); (u2, .2, .6), F2(e2) = {(u1, .2, .5); (u2, .6, .3)}} and
(G1, K) = {G1(k1) = {(v1, .4, .5); (v2, .6, .2), G1(k2) = {(v1, .5, .4); (v2, .4, .5)}}.

Then τ = {φ̃e, (F1, E), (F2, E), Ĩe}and τ ′ = {φ̃k, (G1,K), Ĩk}are IF soft topolo-
gies over U and V respectively. De ine the mapping ω : V → U by ω(v1) =

u1, ω(v2) = u2 and ψ : K → E by ψ(k1) = e1, ψ(k2) = e2, then the mappingωψ :

(V, τ ′,K) → (U, τ, E) is IF soft contra gb-continuous mapping, but not an IF soft
contra-continuous map, since for the IF soft open set (G1,K) = {G1(k1) = { (v1, .4, .5);
(v2, .6, .2), G1(k2) = { (v1, .5, .4); (v2, .4, .5)}},ω−1

ψ (G1,K) is not an IF soft closed set
in(U, τ, E)

Example:ii
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1. Let U = {u1,u2}, E = {e1,e2}and V = {v1,v2}, K = {k1,k2}.

Let (F1, E) = {F1(e1) = {(u1, .6, .3); (u2, .3, .5), F1(e2) = {(u1, .4, .3); (u2, .7, .2)}} and
(G1, K) = {G1(k1) = {(v1, .6, .3); (v2, .5, .4), G1(k2) = {(v1, .4, .3); (v2, .7, .1)}}.

Thenτ = {ψ̃e, (F1, E), Ĩe} andτ ′ = {φ̃k, (G1,K), Ĩk} are IF soft topologies over
U and V respectively. De ine the mapping ω : U → V by ω(u1) = v1, ω(u2) =

v2andψ : E → K by ψ(e1) = k1, ψ(e2) = k2 then the mapping ωψ : (U, τ, E) →
(V, τ ′,K)is IF soft contra

gb-continuous mapping, but not an IF soft contra b-continuous map, since for the
IF soft open set (G1, K) = {G1(k1) = {(v1, .6, .3); (v2, .5, .4), G1(k2) = {(v1, .4, .3); (v2, .7,
.1)}}, ω−1

φ (G1,K) not an IF soft b-closed set in(U, τ , E)

Theorem 3.6: Let(U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces
over U and V respectively. Letωψ : (U, τ, E) → (V, τ ′,K) be an IF soft mapping
andIFSgbO(U, τ, E) is closed under arbitrary union. Then the following are equiv-
alent

1. ωψis an IF soft contra gb-continuous mapping

2. (ωψ)−1(G,K) is an IF soft gb-open set in (U, τ, E), for each IF soft closed set
(G, K) in (V, τ ′,K).

3. for each IF soft point eF in (U, τ, E) and for each IF soft closed set(G,K)∈̃τ ′

with ωψ (eF )∈̃(G,K) , there exists an IF soft gb-open set (F, E) of (U, τ, E)

containing eF such that ωψ(F, E)⊂̃(G, K). .

Proof:
(i) ⇒ (ii)

Let ωψis an IF soft contra gb-continuous mapping and (G, K) be any IF soft closed
set in (V, τ ′,K). Then (G, K)c is an IF soft open set in (V, τ ′,K). Therefore, by assump-
tion, (ωψ )−1(G,K)c is an IF soft gb-closed set in (U, τ, E) . That is ((ωψ )−1(G,K))c

is IF soft gb-closed set in (U, τ, E). Hence (ωψ)
−1(G,K) is an IF soft gb-open set

in(U, τ, E) .
(ii) → (i)

Let (G, K) be an IF soft open set in (V, τ ′,K) Then (G, K)c is an IF soft closed set
in (V, τ ′,K) Therefore by assumption (ωψ)

−1(G,K)c = ((ωψ )−1(G,K))c is IF soft
gb-open in (U, τ, E) . That is (ωψ)−1(G,K),is IF soft gb-closed in (U, τ, E) . Henceωψ
is an IF soft contra gb-continuous mapping.

(ii) → (iii)

Let eF be an IF soft point of (U, τ, E) and (G, K) be an IF soft closed set in
(V, τ ′,K) with ωψ(eF )∈̃(G,K) . Put (F,E) = (ωψ )−1(G,K) . Then by hypothe-
sis, (F, E) is an IF soft gb-open set in (U, τ, E) such that eF ∈̃(F,E) and ωψ(F,E) =

ωψ(ω
−1
ψ (G,K))⊂̃(G,K) .

(iii) → (ii)

Let (G, K) be an IF soft closed set in (V, τ ′,K) and eF ∈̃ (ωψ)
−1(G,K) . Therefore

ωψ(eF )∈̃(G, K) and by assumption, there exists an IF soft gb-open set (FeF , E) of
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(U, τ, E) such that eF ∈̃(Fef , E)andωψ (Fef , E)⊂̃(G,K) Therefore (ωψ)−1(G, K) =

∪̃
{
(Fef , E), eF ∈̃(ωψ)−1(G, K)

}
and (ωψ)

−1(G,K) is IF soft gb-open in (U, τ, E).
Theorem 3.7: Let(U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces

over U and V respectively. Let ωψ : (U, τ, E) → (V, τ ′,K) be an IF soft function, Then

1. If ωψ is IF soft gb-continuous and (U, τ, E) is IF soft gb-locally indiscrete,
thenωψ is IF soft contra continuous.

2. Ifωψ is IF soft gb-irresolute and(U, τ, E) is IF soft gb-locally indiscrete, thenωψ
is IF soft contra continuous.

3. If ωψ is IF soft contra gb-continuous and is IF soft gb-space, then ωψ is IF soft
contra continuous.

4. If ωψ is IF soft contra gb-continuous and (U, τ, E) is IF soft Tgb-space, then ωψ
is IF soft contra b-continuous....

poof: (i)Let iωψ an IF soft gb-continuous mapping and (G, K) be any IF soft open
set in .(V, τ ′,K)Therefore, by assumption, (ωψ )−1(G,K)is an IF soft gb-open set in
(U, τ, E) Since i(U, τ, E) IF soft gb-locally indiscrete, ((ωψ)−1(G,K))s IF soft closed
set in (U, τ, E) Hence ωψis an IF soft contra continuous function.

(ii) Letωψ is an IF soft gb-irresolute mapping and (G, K) be any IF soft open set in
(V, τ ′,K) . But every IF soft open set is IF soft gb-open. Therefore, by assumption,
(ωψ)

−1(G,K) is an IF soft gb-open set in (U, τ, E). Since (U, τ, E) is IF soft gb-locally
indiscrete, ((ωψ )−1(G,K)) is IF soft closed set in (U, τ, E). Hence ωψ is an IF soft
contra continuous function.

(iii) Letωψ is an IF soft contra gb-continuous mapping and (G, K) be any IF soft
open set in (V, τ ′,K) . Therefore (ωψ)−1(G,K) is an IF soft gb-closed set in (U, τ, E)

. Since (U, τ, E) is IF soft gb-space,((ωψ)−1(G,K)) is an IF soft closed set in(U, τ, E)

. Hence ωψ is an IF soft contra continuous function.
(iv) Letωψ is an IF soft contra gb-continuous mapping and (G, K) be any IF soft

open set in (V, τ ′,K) . Therefore (ωψ)−1(G,K) is an IF soft gb-closed set in(U, τ, E)

. Since (U, τ, E) is IF soft Tgb-space, ((ωψ)−1(G,K)) is an IF soft b-closed set in
(U, τ, E) . Hence ωψ is an IF soft contra b-continuous function.

Theorem 3.8: Let(U, τ, E), (V, τ ′,K)and(W, τ ”,H) be IF soft topological spaces
over U, V andW respectively and let ωψ : (U, τ, E) → (V, τ ′,K) and ξn : (V, τ ′,K) →
(W, τ ”,H) be two IF soft functions.

(i) If ωψ is IF soft contra gb-continuous and ξn is IF soft continuous, then
ξn ◦ ωψ : (U, τ, E) → (W, τ ”,H)is an IF soft contra gb-continuous function.
(ii) Ifωψ is IF soft gb-irresolute and ξn is IF soft contra gb-continuous, then
ξn ◦ ωψ : (U, τ, E) → (W, τ ”,H) is an IF soft contra gb-continuous function.
(iii) If ωψ is IF soft gb-irresolute and ξn is IF soft contra continuous, then
ξn ◦ ωψ : (U, τ, E) → (W, τ ”,H)is an IF soft contra gb-continuous function.
Proof: (i) Let (M, H) be an IF soft open set in (W, τ ′′,H). Then ξn−1(M, H) is IF soft

open set in (V, τ ′,K) since ξn is IF soft continuous and also sinceωψ is IF soft contra
gb-continuous,
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(ωψ )−1 ((ξn )−1(M, H)) = (ξn ◦ ωψ )−1(M, H) is IF soft gb-closed set in(U, τ, E)

which implies
(ξn ◦ ωψ ) is an IF soft contra gb- continuous function.
(ii) Let (M, H) be an IF soft open set in(W, τ ′′,H) . Then ( ξn)−1(M, H) is IF soft

gb-closed set in (V, τ ′,K) since ξn is IF soft contra gb-continuous. Also, sinceωψ is IF
soft gb-irresolute,

(ωψ )−1 (( ξn)−1(M, H)) = ( ξn ◦ωψ)−1(M, H) is IF soft gb-closed set in(U, τ, E) and
hence

(ξn ◦ ωψ ) is an IF soft contra gb- continuous function.
(iii) Let (M, H) be an IF soft open set in (W, τ ′′,H) . Then ( ξn)−1(M, H) is IF soft

closed set in (V, τ ′,K) , sinceξn is IF soft contra gb-continuous. But every IF soft
closed set is IF soft

gb-closed and hence (ξn )−1(M, H) is an IF soft gb-closed set in(V, τ ′,K). Also
sinceωψ is IF soft gb-irresolute, ( ωψ)−1 (( ξn)−1(M, H)) = ( ξn ◦ ωψ)−1(M, H) is IF
soft gb-closed set in (U, τ, E) and hence ( ξn ◦ωψ) is an IF soft contra gb- continuous
function.

4. IF SOFT ALMOST GB-CONTINUOUS FUNCTION
De inition 4.1: Let(U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces over
U and V respectively. An IF soft functionωψ : (U, τ, E) → (V, τ ′,K) is said to be an

(i) IF soft almost continuous function if(ωψ )−1(G,K) is an IF soft closed set
in(U, τ, E) for every IF soft regular closed set (G, K) in (V, τ ′,K) .

(ii) IF soft almost gb-continuous function if (ωψ)−1(G,K) is an IF soft gb-closed
set in(U, τ, E) for every IF soft regular closed set (G, K) in(V, τ ′,K) .

(iii) IF soft almost R-function if (ωψ)−1(G,K) is an IF soft regular closed set
in(U, τ, E) for every IF soft regular closed set (G, K) in (V, τ ′,K) .

Theorem 4.2: (i) Every IF soft gb-continuous function is IF soft almost gb-
continuous function.

(ii)Every IF soft continuous function is IF soft almost gb-continuous function.
(iii) Every IF soft gb-irresolute function is IF soft almost gb-continuous function.
(iv) Every IF soft almost continuous function is IF soft almost gb-continuous func-

tion.
Theorem 4.3: Let (U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces

over U and V respectively and ωψ : (U, τ, E) → (V, τ ′,K) be an IF soft almost gb-
continuous function and

(i) If(U, τ, E) is an IF soft gb-space, thenωψ is IF soft almost continuous function.
(ii) If (V, τ ′,K) is an IF soft semi-regular space, thenωψ is IF soft gb-continuous

function.
(iii) If (V, τ ′,K) is an IF soft semi-gb space, then ωψ is IF soft gb-irresolute func-

tion.
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Proof: (i) Let (G, K) be any IF soft regular closed set in (V, τ ′,K) . So, by assump-
tion (ωψ )−1(G,K) is IF soft gb-closed (U, τ, E)in . Since(U, τ, E) is an IF soft gb-
space,(ωψ )−1(G,K) is IF soft closed in (U, τ, E) . Therefore ωψ is IF soft almost
continuous function.

(ii) Let (G, K) be any IF soft closed set in (V, τ ′,K) and (V, τ ′,K)be an IF soft semi-
regular space. So, by assumption (G, K) is an IF soft regular closed set in (V, τ ′,K)

and hence(ωψ )−1(G,K) is IF soft gb-closed in(U, τ, E) . Therefore ωψ is IF soft gb-
continuous function.

(iii) Let (G, K) be any IF soft gb-closed set in an IF soft semi-gb space(V, τ ′,K)

So, by assumption (G, K) is an IF soft regular closed set in(V, τ ′,K) and
hence(ωψ)−1(G,K) is IF soft gb-closed in(U, τ, E) Therefore ωψ is IF soft gb-
irresolute function.

Theorem 4.4: Let (U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces
over U and V respectively. Then an IF soft functionωψ : (U, τ, E) → (V, τ ′,K) is an IF
soft almost continuous function if and only if the inverse image of each IF soft regular
open set over V is IF soft open in (U, τ, E) .

Proof: Letωψ : (U, τ, E) → (V, τ ′,K) be an IF soft almost continuous function
and (G, K) be any IF soft regular open set in (V, τ ′,K) . Then (G, K)c is an IF soft
regular closed set in (V, τ ′,K) . Therefore, by assumption (ωψ)

−1(G,K)c is IF soft
closed in (U, τ, E) . That is ((ωψ)−1(G,K))c is IF soft closed in (U, τ, E) and hence
(ωψ)

−1(G,K) is IF soft open in (U, τ, E) .
Conversely, let (G, K) be any IF soft regular closed set in(V, τ ′,K) . Then (G, K)c

is an IF soft regular open set in(V, τ ′,K) and hence by hypothesis (ωψ)−1(G,K)c =
((ωψ )−1(G,K))cis IF soft open in(U, τ, E) . Therefore (ωψ )−1(G,K) is IF soft closed
in (U, τ, E) and consequentlyωψ is IF soft almost continuous.

Theorem 4.5: Let(U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces
over U and V respectively. Letωψ : (U, τ, E) → (V, τ ′,K) be an IF soft function. Then
the following conditions are equivalent

(i) ωψ is an IF soft almost gb-continuous function.
(ii) (ωψ)−1(G,K)is an IF soft gb-open set in (U, τ, E) , for each IF soft regular open

set (G, K) in (V, τ ′,K) .
(iii) (ωψ)−1(int( cl(G,K)))is an IF soft gb-open set in(U, τ, E) , for each IF soft

open set (G, K) in (V, τ ′,K) .
(iv) (ωψ)−1(cl(int( G,K)))is an IF soft gb-closed set in (U, τ, E), for each IF soft

closed set (G, K) in (V, τ ′,K) .
Proof:
(i) → (ii)

Letωψ is an IF soft almost gb-continuousmapping and (G, K) be any IF soft regular
open set in(V, τ ′,K) . Then (G, K)c is an IF soft regular closed set in (V, τ ′,K). There-
fore, by assumption, (ωψ)−1 (G,K)c is an IF soft gb-closed set in (U, τ, E) . That is
((ωψ )−1(G,K))c is IF soft gb-closed set in (U, τ, E) . Hence (ωψ )−1(G,K) is an IF
soft gb-open set in(U, τ, E) .
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(ii) → (i)

Let (G, K) be an IF soft regular closed set in(V, τ ′,K) . Then (G, K)c is an IF
soft regular open set in(V, τ ′,K) . Therefore, by assumption(ωψ)−1(G,K)c =

((ωψ )−1(G,K))c is IF soft gb-open in(U, τ, E) . That is (ωψ)
−1(G,K) is IF soft

gb-closed in(U, τ, E) . Henceωψ is an IF soft almost gb-continuous mapping.
(ii) ⇒ (iii)

Let (G, K) be any IF soft open set in (V, τ ′,K) . Then int (cl (G, K)) is an IF soft
regular open set in (V, τ ′,K) . Therefore, by assumption (ωψ)

−1 int( cl(G,K)) is IF
soft gb-open in (U, τ, E) .

(iii) ⇒ (ii)

Let (G, K) be any IF soft regular open set in(V, τ ′,K) . Since every IF soft
regular open set is IF soft open, (G, K) is IF soft open and hence by assumption,
(ωψ)

−1int( cl(G,K)) = (ωψ )−1(G,K)is IF soft gb-open in (U, τ, E) ..
(iii) ⇒ (iv)

Let (G, K) be any IF soft closed set in (V, τ ′,K) . Then (G, K)c is an IF soft
open set in (V, τ ′,K) . Therefore, by assumption (ωψ)

−1int( cl((G,K)c)) =

(ωψ)
−1(cl(int( G,K)))c = [(ωψ)

−1cl(int( G,K))]c is IF soft gb-open in (U, τ, E) .
Therefore(ωψ)−1 cl(int( G,K)) is IF soft gb-closed in (U, τ, E) .

(iii) ⇒ (iv)

Let (G, K) be any IF soft open set in (V, τ ′,K) . Then (G, K)c is an IF soft
closed set in (V, τ ′,K) . Therefore, by assumption (ωψ )−1(cl(int( G,K)c)) =

(ωψ)
−1(int( cl(G,K)))c = [(ωψ)

−1 int( cl(G,K))]c is IF soft gb-closed in (U, τ, E) .
Therefore (ωψ )−1(int( cl(G,K)) is IF soft gb-open in (U, τ, E).

Theorem 4.6: Every IF soft R-map is IF soft almost gb-continuous.
Proof: Let (U, τ, E)and(V, τ ′,K)be any two IF soft topological spaces over U and

V respectively. Let ωψ : (U, τ, E) → (V, τ ′,K) be an IF soft R-function and (G, K) be
any IF soft regular closed set in (V, τ ′,K) . Therefore, by assumption (ωψ )−1(G,K)

is IF soft regular closed set in (U, τ, E) . But every IF soft regular closed set is IF soft
gb-closed, (ωψ)−1(G,K) is IF soft gb-closed in (U, τ, E) andhenceωψ is IF soft almost
gb-continuous.

Theorem 4.7: Let(U, τ, E)and(V, τ ′,K) be any two IF soft topological spaces
over U and V respectively. Letωψ : (U, τ, E) → (V, τ ′,K) be an IF soft function and
if IFSGBCS(U, τ, E) is closed under arbitrary intersection. Then the following condi-
tions are equivalent

(i) ωψis an IF soft almost gb-continuous function.
(ii) For each IF soft point eF in(U, τ, E) and for each IF soft regular open

set(G,K)∈̃(V, τ ′,K)with ωψ(ef)∈̃(G, K) , there exists an IF soft gb-open set (F, E)
of (U, τ, E)containing eF such that ωψ(f, E)⊂̃(G, K) .

(iii) For each IF soft point eF in (U, τ, E) and for each IF soft neigborhood
(G,K)of ωψ(eF ) there exists an IF soft gb-neighborhood (F, E) of eF such that
ωψ(F,E)⊂̃int( cl(G,K)).
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(iv) ω−1
ψ (G,K) ⊆ gb int( ω−1

ψ (int( cl(G,K))) for each IF soft open set (G, K) in
.(V, τ ′,K).

(v) For each IF soft closed set (G, K) in (V, τ ′,K)gbcl(ω−1
ψ (cl(int( G,K)))) ⊆

ω−1
ψ ((G,K)) .
Proof:(i) ⇒ (ii)

Let (G, K) be an IF soft regular open set in (V, τ ′,K) andeF ∈ (ωψ)
−1(G,K)

. Then (G, K)c is an IF soft regular closed set in (V, τ ′,K) and therefore
by assumption,(ωψ)−1(G,K)c = ((ωψ)

−1(G,K))c is IF soft gb-closed set
in(U, τ, E) . That is (ωψ)

−1(G,K) is IF soft gb-open set in(U, τ, E) . Take
eF ∈ (ωψ )−1(G,K) = (F, E). Therefore (F, E) is an IF soft gb-open set such
that ωψ(F,E) = ωψ((ωψ)

−1(G,K))⊂̃(G,K) .
(ii) ⇒ (iii)

Let eF be an IF soft point in (U, τ, E) and let (G, K) be an IF soft neighborhood of
ωψ(eF ) in (V, τ ′,K). Therefore, by de inition, there exists an IF soft open set (H, K)
such thatωψ(eF ) ∈ (H,K) ⊆ (G,K) . Since (H, K) is IF soft open int (cl (H, K)) is
IF soft regular open set containing in ωψ(eF ) and hence, by hypothesis, there exists
an IF soft gb-open set (F, E) containing eF such that ωψ(F,E) ⊆ int( cl(H,K)) ⊆
int( cl(G,K)) . Therefore ωψ(F,E) ⊆ int( cl(G,K)).

(iii) ⇒ (ii)

Let eF be an IF soft point in (U, τ, E) and let (G, K) be an IF soft regular open set in
(V, τ ′,K) containing ωψ(eF ). Since every IF soft regular open set is IF soft open, (G,
K) is an IF soft neighborhood of ωψ(eF ) in (V, τ ′,K) . So, by assumption, there exists
an IF soft

gb-neighborhood (H, E) of eF in (U, τ, E) such that ωψ(H,E) ⊆ int( cl(G,K)) =

(G,K). Since (H, E) is an IF soft gb-neighborhood of eF , there exists an IF soft gb-
open set (F, E) such that eF (F,E) ⊆ (H,E). ThereforeωF (F,E) ⊆ ωψ(H,E) . Hence
eF belongs to the IF soft

gb-open set (F, E) such that ωψ(F,E) ⊆ (G,K) .
(ii) ⇒ (iv)

Let eF be an IF soft point in (U, τ, E) and eF ∈ (ωψ)
−1(G,K), where (G, K) is

an IF soft open set in (V, τ ′,K) . Then int( cl(G,K)) is an IF soft regular open set
containing ωψ(eF ) , since (G, K) is open. Therefore, there exists an IF soft gb-open
set (F, E) containing eF such that ωω(F,E) ⊆ int( cl(G,K)). Thus eF ∈ (F,E) ⊆
(ωψ)

−1(int( cl(G,K))). That is eF ∈ gb − int[ (ωψ )−1(int( cl(G,K)))] since (F, E)
is IF soft gb-open. Thus (ωψ)−1(G,K) ⊆ gb− int[ (ωψ)

−1(int( cl(G,K)))] .
(iv) ⇒ (v)

Let (G, K) be any IF soft closed set in(V, τ ′,K) . Then (G, K)c is an
IF soft open set in(V, τ ′,K) . Therefore, by assumption,(ωψ)−1(G,K)c ⊆
gb − int[ (ωψ)

−1(int( cl(G,K)c))]⊆ gb − int[ (ωψ)
−1 (cl(int( G,K)))c]⊆

gb− int[ (ωψ)
−1(cl(int( G,K)))]c⊆ (gb− cl[(ωψ)

−1(cl(int( G,K)))])c

Therefore gb− cl[(ωψ )−1(cl(int( G,K)))] ⊆ (ωψ )−1(G,K)

(v) ⇒ (i)
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Let (G, K) be any IF soft regular closed set in (V, τ ′,K). Since every IF soft reg-
ular closed set is IF soft closed, by hypothesis, gb − cl[(ωψ)

−1(cl(int( G,K)))] ⊆
(ωψ )−1(G,K)

. That isgb − cl[(ωψ )−1 (G,K)] ⊆ (ωψ)
−1(G,K) , since (G, K) is IF soft regular

closed. Hence (ωψ)−1(G,K) is IF soft gb-closed. Therefore ωψ is IF soft almost gb-
continuous.

Theorem 4.8: Let (U, τ, E), (V, τ ′,K)and(W, τ ”,H) be IF soft topological spaces
over U, V andW respectively and let ωψ : (U, τ, E) → (V, τ ′,K) and ξn : (V, τ ′,K) →
(W, τ ”,H) be two IF soft functions and also ξn ◦ ω_ψ : (U, τ, E) → (W, τ ”,H) be the
IF soft composition mapping, then the following hold:

(i)If ωψ is IF soft gb-open and surjective andξn ◦ ωψ is IF soft almost continuous,
then ξn is IF soft almost gb-continuous

(ii) If ωψ is IF soft gb-continuous and ξn is IF soft almost continuous, then ξn ◦ ωψ
is IF soft almost gb-continuous

Proof: (i)Letωψ be an IF soft gb-open and surjective function,ξn ◦ ωψ is IF soft
almost continuous and (G, H) be an IF soft regular open set in (W, τ ”,H) . Therefore,
(ξn ◦ ωψ)−1(G,H) = (ωψ )−1((ξn )−1(G,H)) is IF soft open in (U, τ, E) . Since ωψ
is IF soft gb-open and surjective, ωψ((ωψ )−1((ξn)

−1(G,H))) = (ξn )−1(G,H) is IF
soft gb-open in (V, τ ′,K) . Therefore ξn is IF soft almost gb-continuous.

(ii) Letωψ be an IF soft gb- continuous,ξn is IF soft almost continuous and
(G, H) be an IF soft regular open set in (W, τ ”,H) . Therefore, by assumption,
(ξn )−1(G,H) is IF soft open in (V, τ ′,K) . Since ωψ is IF soft gb- continuous,
(ωψ )−1 ((ξn)

−1(G,H)) = (ωψ ◦ ξn )−1(G,H) is IF soft gb-open in (U, τ, E) .
Therefore ξn ◦ ωψ is IF soft almost gb-continuous.

5. CONCLUSION
The purpose of this paper is to introduce intuitionistic fuzzy soft contra gb-
continuous function in intuitionistic fuzzy soft topological space and obtain several
basic properties. Also, intuitionistic fuzzy soft almost generalized b- continuous
function in intuitionistic fuzzy soft topological spaces are introduced and some of
their properties are investigated.
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