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ABSTRACT
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Functions

1. INTRODUCTION

In this paper we define 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 dealing with uncertainties in an
efficient way and all these have their own difficulties. 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.
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2. PRELIMINARIES

Definition:1.1 Osmanoglu and Tokat (2013)Let U be an initial set and E be the set
of parameters. Let IFV¢"% the collection of all IF subsets of U. Let A C E .A pair (F,

A) is called an IF soft set over U where F is a mapping given by F : A — IFY |
Definition:1.2 Osmanoglu and Tokat (2013) Let (F, A) and (G, B) be two IF soft sets
over U.
(1). The union (F, A)U (G, B) = (H, C) whereC = AU B and ¥.cC

[F(e)
H(e)=1G(9) .
\F(e)lJG(e) ifecdANEB

(2). The intersection

(F, A)n (G, B) = (H, C)where C = AN B andv.c C, H(e) = F(e) N G(e)

(3).(F, A)C(G, B) if ACB and for all .cA, F(e)CG(e)

(4). The complement of an intutionistic fuzzy soft set (F, A) ia denoted by (F, A)¢
and is defined by (F, A)¢ = (F° A), where F¢ : A — IF"is a mapping given by
F¢(e) = [F(e)]¢ foralle €

A.Thus if

Fe) ={(x, g (x). Upg (x)): xe U},
thenTe s A F (e)=(F(e))" =1{(x Uppe (X) tipg (X)) :x e U}

Definition:1.3 Osmanoglu and Tokat (2013)An IF soft set (FA) over U is said
to be absolute IF soft set denoted by.feif for all e € A, F(e) is the IF absolute set I of
Uwhere I ={(z,1, 0):z € U}

Definition:1.4 Osmanoglu and Tokat (2013)An IF soft set (FA) over U is said to
be null IF soft set denoted by qgeif foralle € A, F(e) is the IF null set O of U whereO
={(z, 0, 1): 2 €U}

Definition:1.5 Osmanoglu and Tokat (2013)Let, CIF S(Ue), thenis said to be
an IF soft topology on U if the following conditions hold

1. qzeand libelong tor
2. The union of any number of IF soft sets inT belongs tor

3. The intersection of any two IF soft sets in7T belongs to 7

is called an IF soft topology over U and the triplet (U, 7, E) is called a IF soft topo-
logical space over U.
The members of 7 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) # ¢eand F(e') = ¢. for all € €
A\ {e} is denoted by ep.

Definition:1.7 G et al. (2019) Let (U, 7, 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 (briefly IFSrC) if(F, E) =, (int(F, E))

Definition: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 (briefly IFSgbCS)
ifbcl(F, E)C(G, B)whenever(F, E)C(G, E) and (G, E)is IF soft openset in (U,r, E)

Definition:1.9 G et al. (2019)An IF soft set (F, E) of an IF soft topological
space(U, 7 , E) is called IF soft g-open if (F, E) is IF soft gb-closed in (U, 7 , E)

The family of all IF soft gb-open sets in (U, 7 , E)

is denoted by IFSgbO .

Definition:1.10 Osmanoglu and Tokat (2013)Let IFS(Ug) and IFS(Vy) be two
intuitionistic fuzzy soft classes, and letw : U — V and ¢ : F — K be mappings.
Then a mappingwy. I FS(U, E) — IFS(V, K) is defined as: for(F, A) € IFS(Ug)
,the image of (F, A) under wy, denoted by wy,(F, A) = (w(F'),¥(A)), is an IFS set in
[FS(Vy) given by

sup e (W) if @ (V)=4 :]
it I}

=

0 otherwise )

X

. . -1 4]
| b g () if @7 (V) =4
|:'|_.'}I = g (Rl me " 1) L

Uy (k)
Ihl otherwise J

Forallk € ¢¥(A)and v € V.

For(G, B) € IFS(Vj) the inverse image of (G, B) underw,,, denoted by is an
[FS set in IFS (U, E) given by Hew—(G)(e) (u) = ug(w(e))(w(u)) and Viw—1(G)(e) (u) =
UG (p(e)) (w(w))

forall e € v»~!(B)and

Definition:1.11 G et al. (2021) Let(U, 7, E)and(V, 7/, K) be two IF soft topolog-
ical spaces over U and V respectively. Then the mapping wi : (U, 7, E) — (V, 7/, K)
is called a IF soft gb-continuous (IFSgb-continuous) mapping if (wy )~1(G, K) is an
IF soft gb-closed set in for every IF soft closed set(U, 7, E') for every IF soft closed set
(G, K)in (V,7,K).

Definition:1.12 G et al. (2021)Let (U, 7, E)and(V, 7/, K) be two IF soft topolog-
ical spaces over U and V respectively. Then the mappingw? : (U, 7, E) — (V,7/, K)
is called an IF soft gb-irresolute (IFSgb- irresolute) mapping if (w1 )~!(G, K) is an
IF soft gb-closed set in (U, 7, F) for every IF soft gb-closed set (G, K) in (V, 7/, K)
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3. IF SOFT CONTRA GB-CONTINUOUS FUNCTION

Definition 3.1: Let (U, 7, E)and(V, 7', K) be any two IF soft topological spaces over
U and V respectively. An IF soft function wi) : (U, 7, E) — (V, 7/, K) is said to be an

1. IF soft contra-continuous if (wy )~(G, K) is an IF soft closed set in(U, 7, F)
for every IF soft open set (G, K) in(V, 7/, K)

2. IF soft contra b-continuous if (wyy )~!(G,K) is an IF soft b-closed set
in(U, T, E) for every IF soft open set (G, K) in(V, 7, K)

Definition 3.2: Let (U, 7, E)and(V, 7', K) be any two IF soft topological spaces over
U and V respectively. An IF soft functionwy : (U, 7, E) — (V, 7, K) is said to be an
IF soft contra if(wy) )~1(G, K) is an IF soft gb-closed set in (U, 7, E) for every IF soft
open set (G, K) in (V, 7/, K).

Definition 3.3: An IF soft topological space (U, 7, 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 ghb-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. TF soft T -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. LetU={uj,us}, E={e1, es} and V = {vy, vo}, K= {ky, ka}.

Let (Fl, E) = {F1 (el) = {(uL .6, 3), (UQ, .3, 5), Fl(eg) = {(UL .4-, 3), (UQ, .7, 2)}},

(Fo, E) = {F2(e1) ={(uy, .5, 4); (u, .2,.6), Fa(e2) = {(uy, .2, .5); (u2, .6,.3)}} and

(61, K) = {Gi(ko) = {(v1, 4, 5); (va, 6, 2), Galke) = {(v1, 5, 4% (v, 4, S,
Then 7 = {@., (F1, E), (Fy, E),I.}and 7' = {@k, (G1, K), I} }are IF soft topolo-
gies over U and V respectively. Define the mapping w : V. — U by w(v;) =
ur,w(ve) = ug and ¢ : K — Eby (ki) = e1,¢(k2) = ez, then the mappingw,, :
(V,7',K) — (U, 7, 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(k{) = { (v1, .4,.5);
(v2,.6,.2), Gi(k2) = { (v1, .5, .4); (v2, 4, .5)}},w1;1(G1, K) isnot an IF soft closed set
in(U, 7, E)

Example:ii
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1. LetU={ul,u2} E={el,e2}and V={vl,v2} K={k1k2}

Let (Fl, E) = {F1 (el) = {(UL .6, .3); (UQ, 3, .5), Fl(eg) = {(UL A4, .3); (LIQ, 7, 2)}} and

(Gl, K) =,.\{,G1(k1) = {,EVL .6, 3), (VQ, .5, .4), Gl(kg) = {(Vl, A4, 3), (V2, 7, 1)}}
Thent = {¢, (F1, E),I.} andt’ = {pk, (G1,K), I} are IF soft topologies over
U and V respectively. Define the mappingw : U — V by w(u1) = vi,w(ug) =
voandy 1 E — K by ¢(e1) = ki1,1(e2) = ko then the mapping wy) : (U, 7, E) —
(V, 7', K)is IF soft contra

gb-continuous mapping, but not an IF soft contra b-continuous map, since for the
IF soft open set (Gl, K) = {Gl(kl) = {(Vl7 .6, 3), (VQ, .5, .4), Gl(kg) = {(Vl7 A4, 3), (VQ, .7,
1)}, w, ! (G1, K) notan IF soft b-closed set in(U, 7 , E)

Theorem 3.6: Let(U, 7, E)and(V, 7', K) be any two IF soft topological spaces
over U and V respectively. Letw, : (U,7,E) — (V,7/,K) be an IF soft mapping
and/ F'S¢gbO(U, 1, E) is closed under arbitrary union. Then the following are equiv-
alent

1. wyis an IF soft contra gb-continuous mapping

2. (wy) Y(G, K) is an IF soft gb-open set in (U, 7, E), for each IF soft closed set
(G, K) in (V, ', K).

3. for each IF soft point er in (U, 7, E) and for each IF soft closed set(G, K )er’
with wy (ep)€(G, K) , there exists an IF soft gb-open set (F, E) of (U, 7, E)
containing ey such thatwy (F, F)C(G, K)..

Proof:

() = (i)

Let wyis an IF soft contra gb-continuous mapping and (G, K) be any IF soft closed
setin (V, 7/, K). Then (G, K)“isan IF softopensetin (V, 7/, K). Therefore, by assump-
tion, (wy )~1(G, K)cis an IF soft gb-closed setin (U, 7, E) . Thatis ((wy )G, K))°
is IF soft gb-closed setin (U, 7, E). Hence (wy) !(G, K) is an IF soft gb-open set
in(U,7,E) .

(ii) — (i)

Let (G, K) be an IF soft open set in (V, 7/, K') Then (G, K)¢ is an IF soft closed set
in (V, 7/, K) Therefore by assumption (wy) ' (G, K)¢ = ((wy )"HG, K))€ is IF soft
gb-openin (U, 7, E). Thatis (wy) " }(G, K),is IF soft gb-closed in (U, 7, E) . Hence wy,
is an IF soft contra gb-continuous mapping.

(ii) — (idd)

Let er be an IF soft point of (U, 7, E) and (G, K) be an IF soft closed set in
(V,7', K) with wy(er)€(G, K) . Put (F,E) = (wy )"!(G,K) . Then by hypothe-
sis, (F E) is an IF soft gb-open set in (U, 7, E) such that ep€(F, E) and wy(F, E) =
wolw (G K)E(G,K).

(iid) — (i1)

Let (G, K) be an IF soft closed setin (V, 7/, K) and ep€ (wy) ' (G, K) . Therefore
wy(ep)€(G, K) and by assumption, there exists an IF soft gb-open set (Fep, E) of
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(U, 7, E) such that ep€(F, ¢, E)andwy, (F.f, E)C(G, K) Therefore (wy) (G, K) =

U{(Fes, E), er€(wy)"HG, K)} and (wy) (G, K) is IF soft gb-open in (U, 7, E).
Theorem 3.7: Let(U, 7, E)and(V, 7', K) be any two IF soft topological spaces

over U and V respectively. Letw,, : (U, 7, E) — (V, 7/, K) be an IF soft function, Then

1. If wy, is IF soft gb-continuous and (U, 7, E) is IF soft gb-locally indiscrete,
thenw,, is IF soft contra continuous.

2. Ifwy is IF soft gb-irresolute and (U, 7, E) is IF soft gb-locally indiscrete, then wy,
is IF soft contra continuous.

3. If wy is IF soft contra gb-continuous and is IF soft gb-space, then w,; is IF soft
contra continuous.

4. If wy is IF soft contra gb-continuous and (U, 7, E) is IF soft T g-space, then wy,
is IF soft contra b-continuous....

poof: (i)Let iwy an IF soft gb-continuous mapping and (G, K) be any IF soft open
setin.(V, 7/, K)Therefore, by assumption, (wy )~ (G, K)is an IF soft gb-open set in
(U, 7, E) Since i(U, 7, E) IF soft gb-locally indiscrete, ((wy) (G, K))s IF soft closed
setin (U, 7, E') Hence wVis an IF soft contra continuous function.

(ii) Letwy, is an IF soft gb-irresolute mapping and (G, K) be any IF soft open set in
(V,7', K) . But every IF soft open set is IF soft gh-open. Therefore, by assumption,
(wy)HG, K) is an IF soft gb-open set in (U, 7, E). Since (U, 7, E) is IF soft gb-locally
indiscrete, ((wy )" H(G, K)) is IF soft closed set in (U, 7, E). Hence wy, is an IF soft
contra continuous function.

(iii) Letw, is an IF soft contra gb-continuous mapping and (G, K) be any IF soft
opensetin (V, 7/, K) . Therefore (w,) (G, K) is an IF soft gb-closed setin (U, 7, E)
. Since (U, 7, E) is IF soft gb-space,((wy) (G, K)) is an IF soft closed set in(U, 7, E)
. Hence wy, is an IF soft contra continuous function.

(iv) Letw, is an IF soft contra gb-continuous mapping and (G, K) be any IF soft
opensetin (V, 7/, K) . Therefore (wy) ! (G, K) is an IF soft gb-closed set in(U, 7, E)
. Since (U,, E) is IF soft Ty,-space, ((wy) ' (G, K)) is an IF soft b-closed set in
(U, T, E) . Hence wy is an IF soft contra b-continuous function.

Theorem 3.8: Let(U, 7, E), (V, 7', K)and(W, 7", H) be IF soft topological spaces
over U, Vand W respectively and letwy, : (U, 7, E) — (V,7/,K)and &, : (V,7,K) —
(W, 7", H) be two IF soft functions.

(i) If wy, is IF soft contra gb-continuous and &, is IF soft continuous, then

&nowy : (U, T,E) — (W, 7", H)is an IF soft contra gb-continuous function.

(i) Ifw,, is IF soft gb-irresolute and &, is IF soft contra gb-continuous, then

&nowy : (U, 1,E) — (W, 7", H) is an IF soft contra gb-continuous function.

(iii) If wy, is IF soft gb-irresolute and &, is IF soft contra continuous, then

Enowy : (U, 1,E) — (W, 7", H)is an IF soft contra gb-continuous function.

Proof: (i) Let (M, H) be an IF soft open setin (W, 7", H). Then &, ~!(M, H) is IF soft
open setin (V, 7/, K) since &, is IF soft continuous and also sincewy, is IF soft contra
gb-continuous,
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(wy )7 (& )7IM, H)) = (& © wy )~ H(M, H) is IF soft gb-closed set in(U, 7, E)
which implies

(&n 0 wy ) is an IF soft contra gb- continuous function.

(ii) Let (M, H) be an IF soft open set in(W, 7", H) . Then ( &,)~'(M, H) is IF soft
gb-closed setin (V, 7/, K) since &, is IF soft contra gb-continuous. Also, sincew, is IF
soft gb-irresolute,

(wy )7 ((&)7HM, H)) = (&, owy) "1 (M, H) is IF soft gb-closed setin(U, 7, E) and
hence

(&n 0 wy ) is an IF soft contra gb- continuous function.

(iii) Let (M, H) be an IF soft open set in (W, 7", H) . Then ( £,)~ (M, H) is IF soft
closed set in (V, 7, K) , since¢, is IF soft contra gb-continuous. But every IF soft
closed set is IF soft

gb-closed and hence (&, )~!(M, H) is an IF soft gb-closed set in(V, 7/, K). Also
sincewy, is IF soft gb-irresolute, ((wy) ™! (( &) (M, H)) = (&, o wy) ' (M, H) is IF
soft gb-closed setin (U, 7, £') and hence ( &, o wy) is an IF soft contra gb- continuous
function.

4. IF SOFT ALMOST GB-CONTINUOUS FUNCTION

Definition 4.1: Let(U, 7, E)and(V, 7/, K) be any two IF soft topological spaces over
U and V respectively. An IF soft functionw,, : (U, 7, E) — (V, 7/, K) is said to be an

(i) IF soft almost continuous function if(w, )~!(G, K) is an IF soft closed set
in(U, 7, ) for every IF soft regular closed set (G, K) in (V, 7/, K) .

(ii) IF soft almost gb-continuous function if (wy) (G, K) is an IF soft gb-closed
setin(U, 7, E) for every IF soft regular closed set (G, K) in(V, 7/, K) .

(iii) IF soft almost R-function if (wy) !(G, K) is an IF soft regular closed set
in(U, 7, F) for every IF soft regular closed set (G, K) in (V, 7/, 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, 7, E)and(V, 7', K) be any two IF soft topological spaces
over U and V respectively and wy, : (U, 7, E) — (V,7', K) be an IF soft almost gb-
continuous function and

(i) If(U, 7, E) is an IF soft gb-space, thenwy; is IF soft almost continuous function.

(ii) If (V, 7/, K) is an IF soft semi-regular space, thenwy, is IF soft gb-continuous
function.

(iii) If (V, 7/, K) is an IF soft semi-gb space, then wy, is IF soft gb-irresolute func-
tion.
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Proof: (i) Let (G, K) be any IF soft regular closed setin (V, 7/, K) . So, by assump-
tion (wy )71(G, K) is IF soft gb-closed (U, 7, E)in . Since(U,, E) is an IF soft gb-
space,(wy )"HG, K) is IF soft closed in (U, 7, E) . Therefore w,, is IF soft almost
continuous function.

(ii) Let (G, K) be any IF soft closed setin (V, 7/, K') and (V, 7/, K )be an IF soft semi-
regular space. So, by assumption (G, K) is an IF soft regular closed set in (V, 7/, K)
and hence(wy )}(G, K) is IF soft gb-closed in(U, 7, E) . Therefore wy, 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, 7/, K)
So, by assumption (G, K) is an IF soft regular closed set in(V,7', K) and
hence(wy) (G, K) is IF soft gb-closed in(U, 7, E) Therefore w,, is IF soft gb-
irresolute function.

Theorem 4.4: Let (U, 7, E)and(V,7', K) be any two IF soft topological spaces
over U and V respectively. Then an IF soft functionw,, : (U, 7, E) — (V, 7/, K)isanIF
soft almost continuous function if and only if the inverse image of each IF soft regular
open set over V is IF soft openin (U, 7, E) .

Proof: Letw, : (U,7,E) — (V,7’, K) be an IF soft almost continuous function
and (G, K) be any IF soft regular open set in (V, 7/, K) . Then (G, K)° is an IF soft
regular closed setin (V, 7/, K) . Therefore, by assumption (wy) (G, K)° is IF soft
closed in (U, 7, E) . Thatis ((wy)1(G, K))¢ is IF soft closed in (U, 7, E) and hence
(wy)"H(G, K) is IF soft open in (U, 7, E) .

Conversely, let (G, K) be any IF soft regular closed set in(V, 7/, K) . Then (G, K)*
is an IF soft regular open set in(V, 7/, K) and hence by hypothesis (w,) " }(G, K)¢ =
((wy )"YG, K))“isIF softopenin(U, 7, E) . Therefore (wy, )~ !(G, K)isIF soft closed
in (U, 7, E) and consequentlywy; is IF soft almost continuous.

Theorem 4.5: Let(U, 7, E)and(V, 7', K) be any two IF soft topological spaces
over U and V respectively. Letw,, : (U, 7, E) — (V, 7', K) be an IF soft function. Then
the following conditions are equivalent

(i) wy is an IF soft almost gb-continuous function.

(ii) (wy) Y@, K)isanIF soft gb-opensetin (U, 7, E) , for each IF soft regular open
set (G, K)in (V, 7", K) .

(iii) (wy) 7 (int( cl(G, K)))is an IF soft gb-open set in(U, 7, E) , for each IF soft
open set (G, K) in (V, 7/, K).

(iv) (wy) H(cl(int( G, K)))is an IF soft gb-closed set in (U, 7, E), for each IF soft
closed set (G, K) in (V, 7, K).

Proof:

(1) — (i7)

Letwy, is an IF soft almost gb-continuous mapping and (G, K) be any IF soft regular
opensetin(V, 7', K). Then (G, K)¢is an IF soft regular closed setin (V, 7/, K). There-
fore, by assumption, (wy) ™! (G, K)¢ is an IF soft gb-closed set in (U, 7, E) . That is
((wy )"HG, K)) is IF soft gb-closed set in (U, 7, E) . Hence (wy )*(G, K) is an IF
soft gb-open setin(U, 7, E) .
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(ii) — (i)
Let (G, K) be an IF soft regular closed set in(V, 7', K) . Then (G, K)¢ is an IF
soft regular open set in(V, 7/, K) . Therefore, by assumption(wy)™ (G, K)¢ =
((wy )G, K))¢ is IF soft gb-open in(U, 7, E) . That is (wy) '(G, K) is IF soft
gb-closed in(U, 7, E) . Hencewy, is an IF soft almost gb-continuous mapping.

(ii) = (iid)

Let (G, K) be any IF soft open set in (V, 7', K) . Then int (cl (G, K)) is an IF soft
regular open set in (V, 7, K) . Therefore, by assumption (wy) ™" int( cl(G, K)) is IF
soft gb-openin (U, 7, E) .

(iid) = (#4)

Let (G, K) be any IF soft regular open set in(V,7/, K) . Since every IF soft
regular open set is IF soft open, (G, K) is IF soft open and hence by assumption,
(wy) " tint( (G, K)) = (wy )" HG, K)is IF soft gb-open in (U, 7, E) ..

(17i) = (iv)

Let (G, K) be any IF soft closed set in (V,7/, K) . Then (G, K)¢ is an IF soft
open set in (V,7/,K) . Therefore, by assumption (wy) lint( cl((G,K))) =
(wy) 7L (cl(int( G, K)))¢ = [(wy) tel(int( G, K))]¢ is IF soft gb-open in (U, 1, E) .
Therefore(wy,) ™! cl(int( G, K)) is IF soft gb-closed in (U, 7, E) .

(17i) = (iv)

Let (G, K) be any IF soft open set in (V,7/,K) . Then (G, K)¢ is an IF soft
closed set in (V,7/,K) . Therefore, by assumption (wy )~ (cl(int( G,K)°)) =
(wy) 7L (int( (G, K)))¢ = [(wy) ™t int( (G, K))]. is IF soft gb-closed in (U, 7, E) .
Therefore (wy, )~ (int( cl(G, K)) is IF soft gb-open in (U, 7, E).

Theorem 4.6: Every IF soft R-map is IF soft almost gb-continuous.

Proof: Let (U, 7, E)and(V, 7', K )be any two IF soft topological spaces over U and
V respectively. Let wy, : (U,7,E) — (V, 7/, K) be an IF soft R-function and (G, K) be
any IF soft regular closed set in (V, 7/, K) . Therefore, by assumption (wy )~}(G, K)
is IF soft regular closed set in (U, 7, E') . But every IF soft regular closed set is IF soft
gb-closed, (wy) (G, K) is IF soft gb-closed in (U, 7, E') and hence wy, is IF soft almost
gb-continuous.

Theorem 4.7: Let(U, 7, E)and(V, 7', K) be any two IF soft topological spaces
over U and V respectively. Letw,, : (U, 7, E) — (V,7’, K) be an IF soft function and
if IFSGBCS(U, 1, E) is closed under arbitrary intersection. Then the following condi-
tions are equivalent

(i) wyis an IF soft almost gb-continuous function.

(ii) For each IF soft point er in(U, 7, E) and for each IF soft regular open
set(G, K)e(V, 7', K) withwy (ef)€(G, K), there exists an IF soft gb-open set (F, E)
of (U, 7, E)containing e such that wy,(f, E)C(G, K).

(iii) For each IF soft point er in (U, 7, F) and for each IF soft neigborhood
(G, K)of wy(er) there exists an IF soft gb-neighborhood (F, E) of er such that
wy (F, E)Cint( (G, K)).
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(iv) w;l(G, K) C gb int( w;l(int( cl(G, K))) for each IF soft open set (G, K) in
(V, 7, K).

(v) For each IF soft closed set (G, K) in (V, T’,K)gbcl(wil(d(int( G,K)))) C
wy (G, K)).

Proof:(i) = (i7)

Let (G, K) be an IF soft regular open set in (V,7/, K) ander € (wy) }(G, K)

Then (G, K)¢ is an IF soft regular closed set in (V,7/,K) and therefore
by assumption,(wy) H(G,K)¢ = ((wy) HG,K)) is IF soft gb-closed set
in(U,7,E) . That is (wy) '(G, K) is IF soft gb-open set in(U,7,E) . Take
er € (wy )"HG,K) = (F, E). Therefore (F, E) is an IF soft gb-open set such
that w,(F, E) = wy((wy) (G, K))E(G, K) .

(ii) = (iid)

Let e be an IF soft point in (U, 7, ) and let (G, K) be an IF soft neighborhood of
wy(er) in (V, 7', K). Therefore, by definition, there exists an IF soft open set (H, K)
such thatwy(er) € (H,K) C (G, K) . Since (H, K) is IF soft open int (cI (H, K)) is
IF soft regular open set containing in wy(er) and hence, by hypothesis, there exists
an IF soft gb-open set (F, E) containing er such that wy,(F, E) C int( cl(H,K)) C
int( cl(G, K)) . Therefore wy,(F, E) C int( cl(G, K)).

(idd) = (id)

Let ep be an IF soft pointin (U, 7, ) and let (G, K) be an IF soft regular open set in
(V, 7', K) containing wy(er). Since every IF soft regular open set is IF soft open, (G,
K) is an IF soft neighborhood of wy(er) in (V, 7/, K) . So, by assumption, there exists
an IF soft

gb-neighborhood (H, E) of er in (U, 7, E) such that wy (H, E) C int( cl(G, K)) =
(G, K). Since (H, E) is an IF soft gb-neighborhood of ey , there exists an IF soft gb-
openset (F E)suchthatep(F, E) C (H, E). Thereforewp(F, E) C wy(H, E). Hence
er belongs to the IF soft

gb-open set (F, E) such that wy,(F, E) C (G, K).

(13) = (iv)

Let ep be an IF soft point in (U, 7, E) and ep € (wy) (G, K), where (G, K) is
an IF soft open setin (V, 7/, K) . Then int( cl(G, K)) is an IF soft regular open set
containing wy(er) , since (G, K) is open. Therefore, there exists an IF soft gb-open
set (F, E) containing e such that w,(F, E) C int( cl(G, K)). Thuser € (F,E) C
(wy) " Hint( (G, K))). Thatis ep € gb — int[ (wy )~ (int( cl(G, K)))] since (F, E)
is IF soft gb-open. Thus (wy) " H(G, K) C gb — int[ (wy) ~(int( cl(G, K)))] .

(iv) = (v)

Let (G, K) be any IF soft closed set in(V,7/,K) . Then (G, K)¢ is an
IF soft open set in(V,7/,K) . Therefore, by assumption,(wy) (G, K)¢ C
gb — int[ (wy) Hint( d(G,K)%))]C gb — int] (wy)™' (c(int( G,K)))C
gb — int[ (wy) ! (cl(int( G, K)))]°C (gb — el[(wy) " (cl(int( G, K)))])°

Therefore gb — cl[(wy )~ (cl(int( G, K)))] C (wy )"HG, K)

(v) = (4)
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Let (G, K) be any IF soft regular closed set in (V, 7/, K). Since every IF soft reg-
ular closed set is IF soft closed, by hypothesis, gb — cl[(wy) ! (cl(int( G, K)))] C
(wp )"H(G,K)

. That isgb — cl[(wy,
closed. Hence (wy) ™ *(

)1 (G,K)] C (wy) (G, K), since (G, K) is IF soft regular
G, K) is IF soft gb-closed. Therefore wy, is IF soft almost gb-
continuous.

Theorem 4.8: Let (U, 7, E), (V, 7', K)and(W, 7", H) be IF soft topological spaces
over U, Vand W respectively and letwy, : (U, 7, E) — (V, 7/, K)and &, : (V,7/,K) —
(W, 7”, H) be two IF soft functions and also &, ow_v¢ : (U, 7, E) — (W, 7", H) be the
IF soft composition mapping, then the following hold:

(i)If wy, is IF soft gb-open and surjective and¢,, o wy, is IF soft almost continuous,
then &, is IF soft almost gb-continuous

(ii) If wy is IF soft gb-continuous and &, is IF soft almost continuous, then &, o wy,
is IF soft almost gb-continuous

Proof: (i)Letw, be an IF soft gb-open and surjective function,§,, o wy, is IF soft
almost continuous and (G, H) be an IF soft regular open setin (W, 7", H) . Therefore,
(&n o wy) NG, H) = (wy ) H((& )" (G, H)) is IF soft open in (U, 7, E) . Since wy,
is IF soft gb-open and surjective, wy ((wy )~1((&) NG, H))) = (&, )G, H) is IF
soft gb-open in (V, 7/, K) . Therefore &, is IF soft almost gb-continuous.

(ii) Letw, be an IF soft gb- continuous,, is IF soft almost continuous and
(G, H) be an IF soft regular open set in (W, 7", H) . Therefore, by assumption,
(&, )"YG, H) is IF soft open in (V,7/,K) . Since wy, is IF soft gb- continuous,
(wyp )7F (&) NG H)) = (wy 0 & )~HG, H) is IF soft gb-open in (U,7,E) .
Therefore &, o wy, 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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