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Abstract. This paper defines the following terms: intuitionistic fuzzy soft (IFS) pretopological space, IFS interior
function, IFS pre-open set, IFS pre-closed set, trace of a IFS pretopology, IFS separation axioms, IFS subspace, IFS
compactness, IFS connectedness, and some of their properties. In addition, the degree of soft non-vacuity, the soft a-

cut, and the IFS preneighbourhood system at a soft point are defined. IFS preneighbourhoods produce IFS pretopologies.

Numerous scientific disciplines work with ambiguous data that traditional mathematics may
not be able to adequately describe. To address these issues, theories such as the soft set (S;) theory
[1, 3, 22] and fuzzy set (F;) theory [28] have been created. One of the best techniques for handling
multi-attribute decision-making situations is F, theory. Numerous fields deal with ambiguous data,
including the social sciences, medicine, and physics, so Fs [15, 28], intuitionistic fuzzy sets (IFss)
[6-8], Pythagorean fuzzy sets (PYF;,) and picture fuzzy sets (PFs) [13, 24], and other mathematical
techniques are required to deal with the challenges of locating trustworthy data that is adequate
and accurate given the ambiguity and imprecision of social economics. Mathematical techniques
like IFs; and PFg [13, 24] are essential. Two mathematical tools exist for handling uncertainties:
Ss theory, which was proposed by Molodtsov [22] and Fs theory, which was created by Zadeh
[28]. A few attributes and the idea of a fuzzy soft set (FS;) were presented by Maji et al. [21]. It
was Tany and Kandemir [27] who first defined fuzzy soft topology (FST). Originally, fuzziness
conditions were used to apply fuzzy sets F; as described by Zadeh [28]. Every domain set element

v in F; has a single index, which is the degree of membership md(v), which ranges from 0 to 1. A
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non-membership degree for the (F;) is simply equal to 1 —md(v). and IF; were created in order
to take into consideration membership degree uncertainty, as noted in [9]. There are two indices
used: the membership degree (md(v)) and the non-membership degree (nd(v)). Over the past
few decades, a large number of researchers have investigated the IF;, and it has been effectively
used in numerous other fields, such as medical diagnostics and decision making [6, 9]. In [28],
Zadeh'’s F; was generalized, defining the IF; with the two indexes md(v) and nd(v), and imposing
the constraint that 0 < md(v) + nd(v) < 1. The IF, and interval valued intuitionistic fuzzy sets
(IVIfs), which are widely utilized in various applications, including group decision making, have
been studied by a large number of academics, including [2, 7, 8, 14, 18]. Pretopology was first
proposed by M. Brissaud [11]. R. Badard first proposed the idea of a fuzzy pretopology (FPT )in
[10]. Fuzzy soft pretopological spaces (FSPTss) proposed by Khedr et. al [16].

The new definitions based on the pretopological notion of intuitionistic fuzzy soft pretopological
spaces (IFSPTs;) that are presented in this study make a contribution. It is a generalization of the
FSPTs notion.

There are four main reasons to explore these models:

First, we’ll introduce the innovative idea of IFSPT. Second, investigate the notions of the IFS
neighbourhood system at a soft point.

Third, investigate the extent of soft no-vacuity and soft a-cut. Finally, IFSPT; is formed by IFS
neighborhoods, as demonstrated in Section 6. The structure of this document is as follows. The
concepts FS and PT, this study is discussed in Section 2. Sect. 3, discuss some of topological
structures on IFST. In Section 4, we examine the benefits of FSPT. Section 5 defines and investigates
the IFSPT, IFS interior function, IFS pre-open set, IFS pre-closed set, the trace of a FSPT, and some
of its properties. Section 6 introduce idea of intuitionistic fuzzy soft pretopology generated by

fuzzy Soft preneighbourhoods. .

1. PRELIMINARIES

In this part, we will go over the essential definitions and findings of fuzzy soft and pretopological

spaces that we will need for this study.

Definition 1.1. [22] A soft set, or parameterized family of subsets of the universe T, is a pair (M, I1); denoted
by M, over the initial universe I and the set of parameters I'L. i.e My = {M(0) : 6 € I, M : TT — P(I')}.
For any 6 € 11, if M(0) = ¢ (or, alternatively, M(6) = T), then (M,I1) is referred to as a null (or,
alternatively, an absolute) soft set, and will be represented by ¢ (or, alternatively, T). The family of all soft
sets is now denoted by S(T')r.

Definition 1.2. [26] A soft topology on T is defined as a collection Tt C S(T)1y that contains T', ¢ and is

closed under arbitrary soft union and finite soft intersection. The triplet (T, t,11) is known as a STS over T.

Definition 1.3. [23] If there is precisely one 6 € T1 such that M(5) = {y} for some y € T and M(5) = ¢,
for every & € TT— {5}, then My over T is referred to as a soft point. The symbol for it will be ;.
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Definition 1.4. [23] A soft point y; is considered to belongs to a soft set Gy if 6 € ITand M(6) = {y}EG(0).
We write y5Grr.

Definition 1.5. [28] The mapping ®r; : T — [0, 1] defines a fuzzy set I1 in any arbitrary set T. Here,
Pri(y) indicates the md(y) in IL. In other words, the set of ordered pairs IT = {(y, @ri(y)) : v € T} can
represent a fuzzy set ILin T. [0,1]' represents the family of all Fes in T.

Definition 1.6. [19] [0,1]" indicates the set of all Fss of T, I1 T A, and T as the initial universe set and A
as a set of parameters. If M is a mapping provided by M : T1 — [0,1]" such that M(6) = Or if 6 ¢ I1 and
M(0) # Or if 6 € I, then the pair (M, 11), represented by My, is termed a FSs over I'. Therefore, the set
of ordered pairs My = {(6,Mr1) : & € TT, M1€[0, 1]¥} may be used to represent a FSs My over T. Stated
differently, the family of parameterized fuzzy subsets of the set T is the fuzzy soft set.

FS(T') 4 is the set of all fuzzy soft sets over an initial universe I and a collection of parameters A.

Definition 1.7. [19] A FS; My is a FS subset of a FSs Gp over a common universe I' if I1 C B and
M(6) < G(0), for every 6 € T1.

Definition 1.8. [25,27] A family of FSss over (I, A) is a FST t© on (I, A) that satisfies the following
properties:

i-T,ger

ii- If M1, Gp € T then MnnGg € T

iii- If (Mn1); € 7, for every i € I then Ljej € T.

The triple (T, A, ) is said to be a FSTS. In (T, A, T), each member of T is referred to as a FS open set. FS

closed is the complement of a FS open set.

Definition 1.9. [6] Let I be the universe setting, then the set

IT={(y,®n(y), Nru(y)) : v € T'}is called IFs of T, ®r1 : T — [0, 1] and N1y : T — [0, 1] are called degree
of positive-membership of 6 (md(0)) in T and negative-membership degree of 6 (nd(0)) in T successively
with the condition 0 < ®r1(6) + Nri(6) <1, Vy eT.

Definition 1.10. [6] Let IT={(y, ®11(y), N11(y)) : y € T} and
C={(y,®c(y),Nc(y)) :y eT}belFsIF; of T.

i-TIIC Ciff ri(y) < ®c(y) and Nii(y) > Nc(y) forall y €T,

ii- 1IN C = {(y, min{®r1(y), ®c ()}, max{iNn(y), Nc(y)}) : y €T},
ii- TTU C = {(y, max{®r1(y), Pc(y)}, min{N11(y), Nc(y)}) : y € T}.

Definition 1.11. [6] 0 denotes a IF, I1 over the set T, which is defined as T1 = {(y,0,1) : v € T}. This is

known as a IF null set.

Definition 1.12. [6] 1 denotes a IF; I1 over the set T, which is defined as T1 = {(y,1,0) : y € T}. This is
known as a IF absolute set.

Definition 1.13. [20] Let A be the parameter set and T be the starting universe set. The set of all IF subsets
of T is represented by the symbol IF'. Let T1 T A. An IFS; over T is a pair (M, 1), where M is a mapping
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defined by M : T1 — IF".

Essentially, M(0) is a IFSs of T for each & € I1. This is known as the IF value set of parameter 6. It is
evident that M(5) may be expressed as a IFS; such that M(6) = {(y, ®r(y), Nuu(y)) : y € T}

Referred to as IFS(T 4), the set of all Sss over I with parameters from A is known as a IFS class.

2. SOME TOPOLOGICAL STRUCTURES ON IFST

This section presents the ideas of subspace of IFSTS and provides some examples.

Definition 2.1. [17] If the conditions that follow are met, A is said to be a IFST on T', where A T IFS(T'4).
i-p, T belong to A.

ii-The union of any number of IFSg in A belongs to A.

iti-The intersection of any two IFSes in A belongs to A.

The binary (T4, A) is called a STS over T, and A is called a IFST on I'. It is argued that the
members of A are IFS open setsin I'.
A IFS; (M, A) over T is said to be a IFS closed set in I, If the complement (M, A)¢ € A then, IFS;
(M, A) over T is called a IFS closed setin T

Definition 2.2. Let T = {y1,72}, A = {61,62} and A = (@, T,(My,A), (M3, A), (M3, A)} where
(My,A), (Mp,A), (Ms, A) are IFS, over T, defined as follows

Mi(81) = {(71,0.2,0.3), (y2,0.1,0.3)}, M1(62) = {(y1,0.2,0.2), (y2,0.1,0.1)},

Ma(51) = {(71,0.8,0.3), (y2,0.1,0.2)}, Ma(62) = {(y1,0.8,0.1), (2,0.1,0.1)},

Ms(51) = {(71,0,0.3), (y2,0.5,0.3)}, M3(52) = {(11,0,0.3), (2,0.5,0.3)}.

Then A defines a IFST over T, (T4, A) isa IFSTSon T.

Definition 2.3. Let (T4, A1), (T4, A2) be IFSTss.

i- If Ao 3 Ay, then Ay is IFS finer than A.

ii- If Ap 3 A1, then A is IFS strictly finer than Aq.

iii- If either Ao 3 A1 or Ao E Ay, then Aj is comparable with A;.

Definition 2.4. Let T be the universal set and A the parameter set.

i-Let A\ be the family of all defined IFSs; on T. Next, (Ta, A) is designated a IFS discrete space over T', and
N is named the IFS discrete topology on I'.

ii-A={@, 7} is the IFS indiscrete topology on T, and (T 4, A) is dubbed a IFS indiscrete space over T

Definition 2.5. Let ¥ be a non-empty subset of T and (Ta, A) be IFSTs over T. Then, (¥4, Avy) is
called a IFS subspace of (Ta,\), where (M¥,A) = ¥4R(M,A). This is called the IFST on ¥, and
(Ya,A): (M,A) € A}. The fact that Ay is in reality a IFST on ¥ may be easily verified.

Example 2.1. A IFS discrete topological space is any IFS subspace of another IFS discrete topological space.
Moreover, a IFS indiscrete topological space is any IFS subspace of a IFS indiscrete topological space.
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3. Fuzzy SOFT PRETOPOLOGY

These terms are defined as follows in this section: pretopology, fuzzy pretopology, fuzzy soft
pretopology, fuzzy pretopological space, fuzzy soft pretopology, fuzzy soft pre-open set, fuzzy

soft pre-closed set, fuzzy soft pretopology trace, and some of its aspects are studied.

Definition 3.1. [10] b : 2l 2l isq function that describes a PT on I and satisfies the following conditions:
i-b(p) = @;

ii-For each T1 € I, b(IT) 3 TL

A PT is the pair (T, b).

We now give the following definition of the term "SPT":

Definition 3.2. [16] A function b : S(T')4 — S(I') 4 that satisfies the following conditions is a SPT on
(T,A).

i-b(p) = ¢

ii-b(Mr1) 2 My, for every MEMS(T) 4.

A SPT; is the triple (T, A, D).

Definition 3.3. [11] The function b : I' — I' can be used to describe a FPT on T if it fulfills:

bg) = ¢;

ii-For each I1 € I, b(IT) 3 IL

A FPTs is the pair (T, b).

Let (T',b) be a FPTs, and let us consider the following properties:

iii-If b(I1) C b(C) for any I1,C € I' such that T1 C C, then (T, b) is of type L.

iv-If b(IT L C) = b(I1) U b(C) holds true for each T1,C € I', then (T, b) is considered to be of type D.
o-If b*(I1) = b(b(I1)) = b(I1) for every I1 € I', then (T, b) is of type S.

It should be noted that any FPT; of type D, S and (iv) = (iii) are FPTs, where b is Kuratowski closure.

Definition 3.4. [11] Assume that (I',) is a FPTs, the fuzzy interior function hy : I > 1is defined by
fi, (IT) = (b(I1°))¢. The following conditions are satisfied by the fuzzy interior function hy:

i-b(p) = ;

ii-For each T1 € I', 1, (IT) C IT;

iii-For every I1,C € I' if T1 C C, then Iy (I1) C 1, (C);

iv-For every I1,C € I', i, (TI M C) = h,(IT) M7, (C);

v-For every T1 € I, 12 (TT) = hy,(IT).

Definition 3.5. [11] Let (T, b) be a FPT, and I1 be a fuzzy subset of I'. The trace of b on I1, denoted by by,
is defined by: br1(C) = b(C) M 11, for every fuzzy subset C of TL.

Definition 3.6. [16] A FSPT on (T, A) is a function

b : FS(T')4 — FS(T') 4 which satisfies:

b(p) = ¢;
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ii-b(Mr1) 2 My, for every MiEFS(T 4).

The triple (T, A, b) is then said to be a FSPTs.

A FSPT; (T, A, b) is said to be of:

iii-Type I: if for every M1, GREFS(T ) such that MEGg, we have b(Mr1)Eb(Gp);
iv-Type D: if for every Mr1, GREFS(T') 4, we have b(MpOGg) = b(Mr1)0b(Gg);
v-Type S: if for every M€FS(T 4), we have b*(Mp) = b(b(Mr1)) = b(Mry).

We say that b is of type on if b is of type o and 1, where 0,1 € {I, D, S}.

One may notice that (iv) = (iii) and any FSPT; of type DS is a FSPT; where b is Kuratowski closure.

Proposition 3.1. [16] Let b, a be two FSPT on (', A). Then
i- The composition function of b,a denoted by b o a is a FSPT on (T, A).
ii-If b, a are type I (or D), then the composition function boa of b and a is of type I (or D).

Proof. i-(boa)(¢) = b(a(¢p)) = ¢. Also, (boa)(Mp) = b(a(Mp)). Put a(Mp) = Gy, then

(boa)(My) = b(Gr1)3Gr = a(My)3Myy. Therefore (b o a) (M) 2My.

ii-+ Let b, a of type I and MjEGry, then a(MHSEa(GH) and b(a (Mn)ij( (Gr1)).

Therefore (b oa)(Mp) = b(a(Mm))Eb(a(Gr1)) = (boa)(Gr). This shoes that b o a is of type I.

+x Let b, a of type D, then b(MpUGrr) = b(Mpr)0b(Grr) and a(MpOGrr) = a(Mpp)Qa(Grr). Now, (bo
a)(MnOGr) = b(a(MnOGn)) = b(a(Mr)0a(Gr)) = b(a(Mr))0b(a(Grr)) = (boa)(Mrr)0b(a) (Gr)-

Therefore, (boa) is a type D. o

4. INTUITIONISTIC FUZZY SOFT PRETOPOLOGY

The IFSPT, IFS interior function, IFS pre-open set, I[FS pre-closed set, the trace of a FSPT and
some of its attributes are defined and studied in this section.

Definition 4.1. An IFSPT on (T, A) is a function b : IFS(T' 4) — IFS(T 4) which satisfies the conditions:
ib(p) = ¢;

ii-b(Mr1) 2 My, for each MpEIFS(T4).

The triple (T, A, b) is then said to be an IFSPTs.

One classifies a IFSPT; (T, A, b) as follows:

iti-Type I: We have b(Mi1)Eb(Gp) if, for every M1, GREIFS(T 1) such that MiEGp;

iv-Type D: if for every My1, GBEIFS(T 4), we have b(MUGg) = b(Mi1)0b(Gp);

v-Type S: if for every M€IFS(T ), we have b*(My1) = b(b(Mr1)) = b(Mn).

We say that b is of type on if b is of type & and C, where &, C € {I, D, S}.

One may notice that (iv) = (iii) and any FSPT; of type DS is a FSPTs where b is Kuratowski closure.

Proposition 4.1. Let b,a be two IFSPT on (T, A). Then
i- The composition function of b,a denoted by b o a is a IFSPT on (T, A).
ii-If b, a are type I (or D), then the composition function b o a of b and a is of type I (or D).

Proof. i-(boa)(¢) = b(a(p)) = @. Also, (boa)(Mn) = b(a(Mm)). Put a(Mp) = Gy, then
(boa)(Mm1) = b(Gr1)AGr = a(Mr)aMpy. Therefore (b o a) (M) 2IMy.
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a(Grr) and b(a(Mn))Eb(a(Gr)).
(boa)(Gry). This shoes that b o a is of type I.

ii-+ Let b, a of type I and MjEGyy, then a(Myy
Therefore (b oa)(Myy) = b(a(Mr))Eb(a(Grr)
s+ Letb, a of type D, then b(MUGrr) = b(Mp)0b(Grp) and a(MUGrr) = a(Mip)a(Grp). Now, (bo
a)(MnOGn) = b(a(MnOGrr)) = b(a(Mm)0a(Grr)) = b(a(Mn))0b(a(Gn)) = (boa)(Mr)0b(a)(Gr).
Therefore, (boa) is a type D. o

=
) =
)0
a(

Definition 4.2. i-Given two IFSPT on (T, A), let by, by. For every M€IFS(T'4), by is considered coarser
than by. This can be expressed as by <bs if by (Mr1)Eba (Mpy).

ii- Let {bg, € € L} be a family of IFSPT on (I', A), where L is an indexed set. We define supby = Ve,
the least upper bound IFSPT on (', A) and infb; = Aser, the greatest lower bound IFSPT on (', A), as
follows:

(Veerbe) (M) = Cgerbe(Mmn) and (Agerbe) (Mr1) = Pleerbe(Mrr).

Proposition 4.2. Let {by, € € L} be a family of IFSPT on (', A). Then,
i-For each € € L, Vyer by and Ager by are of type 1 if by is of type 1.

ii-If by is of type D, then for every € € L, V ¢ by likewise belongs to type D.
iti-For every € € L, Ager by is also of type S if by is of type S.

Proof. Let Gg, M EIFS(T 4).
i(1)-Let by be of type I and MjEGg, then by (My1)Ebe(Gp).
(Veerbe) (M) = Ugepbe(Min)E0erbe(Gp) = (Veerbe) (Gp). This indicates that
(Veerbe) (Mr)E(Veerbe) (Gp) and for that reason Ve by is of type I.
i(2)-(Agerbe) (Mr1) = Plgerbe(Mr1)EReerbe(Gg) = (A¢erbe) (Gp). This indicates that
(Agerbe) (Mr1)E(Azerbe) (Gp) and for that reason Ager by is of type I.
ii-Let by be of type D, then by(MpiGg) = be(Mr1)Cibe(Gg). At hence,
(Veerbe)(MnGp) = Obe(MrGg) = G(be (M) 0(be(Gs)) = (Obe (M) (0b (G))
= ((Veerbe) (M) )O((Veerbe) (Gp) ). This suggests that the type of Vep by is D.
iii-Let by be of type S, then b (M) = be(Mr). Hence,
(Aeerbe)* (M) = (Agerbe) ((Ajerb;) (M) = Pgerbe(Mjerb; (M) =
(Feer b7 (M) )1 be (b (M) = (Peerbe (M) )P(Feebe (b, (M)
C(Arerbe(M)) = (Agerbe) (Mr). Then, (Aerb?) (Mrn)E(Aerbe) (M)
On the other hand since by (Myy) 2My1, we have (Aserbe) (Mr1)2Miy, which leads to
(Aeerb?) (Mr1)3(Agerbe) (Mrn). therefore, we have (Aserb?) (M) = (Acerbe) (M) and thus, Agerbe
is type S. m]

Definition 4.3. Let b be an IFSPT, we define the IFS interior function

I : IFS(Ta) — IFS(T 4) by: I,(Mn1) = (b(Mg;))“.

The following characteristics of the function I, are met:

I-Iy(P) = ¢;

2-For each M1€IFS(T 4), we have I,,(My1)EMyy;

3-For each My, GREIFS(T 4) such that MiEGp, we have I,(Mr1)EI,(Gp);
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4-For each My, GBEIFS(T 4 ), we have I,((MpifGg) = I,(Myp) I, (Gg);
5-For each M1E€IFS(T 4 ), we have Ig(MH) = I,(Mp).

Definition 4.4. Let b be an IFSPT and Mp€IFS(T 4). Then My is said to be a IFSP-open (resp. IFSP-
closed) set in (I', A, b) if I,(Mr1) = M (resp. b(My1) = Mpq).
It is obvious that My is an IFSP-closed if M, is IFSP-open.

Proposition 4.3. Let by, by be two IFSPT on (T, A). If bi<b, and My is an IFSP-open (resp. IFSP-closed)
with respect to by, then My is IFSP-open (resp. IFSP-closed) with respect to by.

Proof. First, let M1 be IFSP-open with respect to b, and by <by, then by (My1)Eby (My) with implies
that I, (M) 21, (Mr1). Since My is IFSP-open with respect to by, then I, (My1) = My and therefore
Iy, (Mr1)2M1. Since I, (Mr1)EMi, then I, (My1) = My My and so My is IFSP-open with respect
to by.

Now, let Mry be IFSP-closed with respect to by and by <by, then by (My1)Eby (My). Since My is [FSP-
closed with respect to by, then by (Mr1) = My and therefore by (Mr1)EMiq. Since, b1 (My1)2Miq, then
b1 (M) = My and so, My is IFSP-closed with respect to b;. O

Proposition 4.4. Let b be IFSPT of type D, then the finite union of IFSP-closed sets in (I',A,b) is
IFSP-closed.

Proof. Letbbeatype D and My, Gg IFSP-closed setsin (T, A, b), then b(Mr1) = Myand b(Gp) = Gp.
Also, b(M1UGg) = b(Miy1)0b(Gp) = MpUGg. This shows that MyjlGg is IFSP-closed. Therefore,
the finite union of IFSP-closed sets in (T, A, b) is IFSP-closed. O

Definition 4.5. Let b be a IFSPT with Mp€IFS(T'4). The trace of b on My is defined as by, (Gp) =
b(Gp )My, for any IFS subset Gp of M.

Proposition 4.5. The trace by, represents an IFSPT. Furthermore, if b is of type I (resp. D, IS), so is by,
(resp. D, 1S).

Proof. First, we show that byy,, is a IFSPT.

(1) by () = b(@)FMi1 = $riMir = .

(2) bMH(GB) = b(GB)I:IMnicBlleH = GB. Therefore, bMH(GB)iGB.

by, is a IFSPT according to (1) and (2).

(i) Assume b is of type I and Gg, HcEMy such that GgEHc. Then b(Gg)Eb(Hc). Now, by, (Gg) =
b(Gp)MpEb(He)Mrr = by, (He).

This show that bas, (Gp)Ebay, (He). Since HcEMyy implies by, (Gg)Eba,, (He), then by, of type .
(i) Assume bis of type D, then b(GplUH¢) = b(Gg)Ub(Hc). Now, by, (GpllH¢) = b(GpUHc)My =
(b(GB)IZIb(HC))I:IMH = (b(GBIZIMH)IZI(b(Hcl:IMH) = bM“(GB)IZIbM“(Hc). Therefore, bMU of type D.
(iii) Assume b is of type IS, then we have (with GgEM)

B2, (Gg) = bty (bagy (Gg)) = b(b(Gp)Mrr)FIMy, but b(Gs)IMiED(Gp) which implies that
b(b(Gp)My1)Eb?(Gp) = b(Gp).
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SO, bi/IH(GB) = b(b(GB)I:IMH)IleHEb(GB)I:IMH = bM“(GB).
But ba,, (b, (Gg))3bm,, (Gp), and these two inclusions that b%AH(GB) = bumy, (Gg), so by, of a type
IS. O

5. INTUITIONISTIC FUZZY SOFT PRETOPOLOGY GENERATED BY FUZZY SOFT PRENEIGHBOURHOODS

The ideas of the intuitionistic fuzzy soft preneighbourhood system at a soft point, the degree
of soft non-vacuity, soft a-cut, and how to construct intuitionistic fuzzy soft pretopologies by

intuitionistic fuzzy soft preneighbourhoods are introduced and studied in this part.

Definition 5.1. The family of all intuitionistic fuzzy soft subsets A that fulfill ®(ys) = 1 is the
intuitionistic fuzzy soft preneighbourhood system at a soft point ys in (I', A), denoted by C(ys).

Definition 5.2. A function ¥ : IFS(T'4) — [0,1] is referred to as a soft non-vacuity degree (it associates
to every intuitionistic fuzzy soft subset a number which represents the fact that it is more or less empty
intuitionistic fuzzy soft set) if it fulfills:

(i) ¥(p) =0,

(ii) ¥ (Gp) = supyer, Py (1s),

(iii) GgEH¢e = ¥ (Gp) < ¥ (Hc).

In particular ¥(Gg) = 1 if 3 a soft point y;s that Og,(ys) = 1.

To construct the adherence, we follow the same procedure as in the classical case; however, we
employ the degree of soft non-vacuity to characterize how the intersection AfGp, with A&C(ys),

is essentially empty.

Proposition 5.1. The function b : IFS(T'4) — IFS(T 4) build by
@y (Gp) = infaec(y,) ¥ (ANGg) is an intuitionistic fuzzy soft adherence (intuitionistic fuzzy soft pretopol-
ogy) of type L.

Proof. From @4 (ys) = infpec(ys) Y (ARQ) = infpec(,)¥(P) = 0, then @ (5)(ys) = 0 for each
v5€C4. At hence, b(¢) = ¢.

Since foe each ys€l'4 and for each AEC(ys), we have @, (ys5) = 1, then

Dp(Gy) (76) = infaec(ys) Y (ANGB) 2 infaec(y,)¥ (G) = ¥ (GB) = supy,ec(y,) P, (vs) = P, (75)-
This shows that ®;c,)(7s) = Pc;(7s) and therefore b(Gp)3Gs.

Given arbitrary intuitionistic fuzzy soft subsets Gg, Hc, let GgEH¢. Then for each A&((ys), we
have

GpMALCHCMA it suggests that ¥ (GplA) < ¥(HclMA).

Therefore infaec(y,) Y (GBMA) < infpec(y,)¥ (HeMA), and so @y, (V) < Pprie) (75)-

Thus b(Gp)Eb(Hc). Based on the aforementioned, we deduce that b represents intuitionistic fuzzy

soft adherence (also known as intuitionistic fuzzy soft pretopology) of type I. m|
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Definition 5.3. Let a € [0,1] and let Gg be an intuitionistic fuzzy soft subset of (I', A). The soft subset
(Gg), of (T, A) is the soft a-cut of Gg, and it is defined as follows:

(nga = {ys€(T,A) : D, (vs) = a}. We now present a second method for constructing an intuitionistic
fuzzy soft adherence, and we will show subsequently that these two approaches can produce the same result.

Let us suppose that with every n € [0,1] is associated a classical type-I soft pretopology (b) and that if
n1 = o we have (b),h_(b),72

Proposition 5.2. 11 > n, can be satisfied by a family of soft adherences of type I, denoted by (bjn implies
(), 2(b),,-

Next, the two equivalent methods define the function b : IFS(T 4) — IFS(T4)

(i) @y (ys) = sup{n : y5~é(b)n((~GB),7)}

(i) (b(Gg)), = A< (b),((GB),) that is a type-1 intuitionistic fuzzy soft pretopology.

( B m 2( B

Since (Gg),, £(Gg),, and (b), of type I, then (b),71 ((Gg),,)E(b),, ((GB),,)- Also, if (b), Z(b),,, then
0, (Gl E@L (Gl
Therefore, we have (b),, ((Gg)m) (b)nz(EGB)nz)'
However, it is well known that (b)n((GB)U) | 1 € [0,1] often has no membership function attached
to it, and this is true for each a. If it isn’t, we have
Fin<a(b),((GB),)) = (0),((GB),)- /
However, the intuitionistic fuzzy soft pretopology b associated with
(b(Gs)), = |:|n<a(b5n((G35n) which will satisfies b(¢) = ¢ and b(Gp)3AGp for every n because
(b(6)), = Pyca(b,((3],) = &, then () = &,

Also, we have (b(Gg)), = My<a(b ) ((G35 ), since (qu((Gquj(Gqu)/
then (b(Gg)),2M<a(Gg),- Thus b(GB):GB
We now demonstrate that b is of a type I, it is a consequence of the fact that the (bjn of type I. We
have GgCHCc so, (GB)W—(HC)W’ for every . Since (b)77 are of type I, then (b )W((GB) JE(b ) ((H, ) ),
x:vhich i,mplies that My<a(b),((Gp),)EMy<a(b),((Hc),). Therefor, (b(Gg)) E(b(H c)), and thus
b(Gp)EDb(Hc).
This demonstrates the type I of b.
We now demonstrate the equivalentity of the two approaches to creating b.
We not that b is a soft adherence built with CIDI;(GB) (ys) = supin : ybé(bjn((ngn)}. Let y5 be a soft
point of (I;(GB)ja, then y@é(b;n((GBjn), for every 1 < a.
(Given that [0, 1] is hole-free), therefore ys&M; < (b), ((Gs),) and so yéé(E(GBjn) (*)
Let Véé(E(GBjn), then yééﬁqm(bjn((ngq). Therefore, yéé(bjn((Gqu) for each 1 < a and sup{n :
ys&(b),((Gp),)} = a. Athence, ys&(b(Gg)), (++)
Based on * and (*+), both approaches are equivalent. m]

Proposition 5.3. Let A be a set of parameters and T be the universe set, ys be a soft point in T s, C(ys) be
the family of all intuitionistic fuzzy soft preneighbourhoods of y5 and (C(ys)), is soft n-cuts. So, we can
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build a soft pretopology (b 5

(87,((G),) = lys - V(AT 2 <c<m> (A),71(Gs), # B) on SS(Ta).
We now consider the intuitionistic fuzzy soft adheerences:

(i) b(Gg) defined by ®y(Gp) = infaec(y;) ¥ (ANGE)

(ii) b(Gp) defined by (b(Gs)),, = ﬁ5<a(b5n((G35n),for every a € [0,1].
Then the two intuitionistic fuzzy soft adherences are similar.

Proof. If for a we have y5&(b),((Gs),), then (A),[(Gg), # ¢, for each AEL(ys).
Therefore, ¥ (AMGg) > a and so sup,er, Panc, (25) = @, for AEC(ys).

Thus in faec(y;)SUPzsers Parcs (z5) = &1 2 a.

Let’s think about sup{1 : yéé(b)n((GB)n)} = & for the same soft point y5, we have &; > &».
Assume, for now, that &; > &. This suggests that a. exists such that &; > a. > &, then a, > &>
and for that reason yéé(bjao((ngao), then there are AE((ys) such that (Ajaolzl(GBjao = ¢. This
suggests that ¥ (ArMGg) < a, and for that reason

supzer, Parcy (25) < o, then infaecry, supzer, Panc, (z5) = &1 < ao. This suggests a contradica-
tion: &1 < ao. &1 = &5 as a result. O
Proposition 5.4. For any n € [0,1], a type-I soft adherence (bjn has the following property: m > m2
indicates that (b), <> where A is the set of parameters and I' is the universe set.

We construct the intuitionistic fuzzy soft type-I adherence b using:

(b(Gs)),) = ﬁ5<a(b5n(G35n). If for every 1, (bj,7 is of type D then b is of type D. If for each 1, (bjn is of
type S then b is of type S.

Proof. It has been demonstrated that (I', A, b) is an intuitionistic fuzzy soft pretopology of type-I.
(i) Let us suppose that (b) are of type D, then (b(GplIHc)), = I:I,]<a(bjn((G35n|:|(chn) =

(Fy<a(b),((GB),))0 ("'n<a(b)7,((Hc),,)) =
(b(Gp)), (b(HC))a which prove that b is of type D.

(i) Let (b 5 of type S. Since b(Gp)2AGg, then b?(Gp)ab(Gg). However, given that (b*(Gp)), =

Pyea (0),((8(GB)),) = y<a(b)((Fa<n(b)o((Gp))e)) and since

(b), ("'<1>< (b)o(GB )?)E o<a((0))3((GB)g) = Fa<a((b))o((Gp)g), we have
(0)(Plo<n(b)o ((Gb)o ))F( (G )),) it suggests that

(bZ(GB)) EFy<a(b(Gp)),- So b?

(GB)Eb(GB) Therefore, we obtain b*(Gg) = b(Gg), where b is of
type S. O

6. CONCLUSION

This paper defines a few terms related to intuitionistic fuzzy soft for pretopological space,
including IFS interior function, IFS pre-open set, IFS pre-closed set, trace of a IFS pretopology, IFS
separation axioms, IFS subspace, IFS compactness, and IFS connectedness. Furthermore, the IFS
preneighbourhood system at a soft point, the soft a-cut, and the degree of soft non-vacuity are
given, and IFS preneighbourhoods produced IFS pretopologies.
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