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Abstract In this paper we introduce a new sequence of fuzzy soft multi
points in fuzzy soft multi topological space. The concepts of subsequence and
convergence sequence of fuzzy soft multi points are proposed. The notion of
cluster fuzzy soft multi points of sequences are also introduced. Some basic
properties regarding the above concepts are explored.
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1. INTRODUCTION

Theory of fuzzy sets, soft sets and soft multisets are powerful mathematical

tools for modeling various types of vagueness and uncertainty. In 1999,

Molodtsov[5] initiated soft set theory as a completely generic mathematical

tool for modeling uncertainty and vague concepts. Later on Maji et al.[4]

presented some new definitions on soft sets and discussed in details the

application of soft set in decision making problem. Combining soft sets [5]

with fuzzy sets[7], Maji et al. [3] defined fuzzy soft sets. Alkhazaleh et al. [1]

as a generalization of Molodtsov’s soft set, presented the definition of a soft

multi set, thereafter in 2012, Alkhazaleh and Salleh[2] introduced the concept

of fuzzy soft multiset theory and studied the application of these sets. Recently,

Mukherjee and Das[6] studied the concepts of soft fuzzy soft multi topological

spaces in details. Mathematical Journal of
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multi points are proposed. We also introduce the concepts of cluster fuzzy soft
multi points of sequences and their basic properties are investigated.

2. PRELIMINARY NOTES

Definition 2.1 [7]. Let X be a non empty set. Then a fuzzy set A is a set having
the form A={(x, p,(x)): x€X}, where the functions p,: X—[0, 1] represents
the degree of membership of each element xeX.

Definition 2.2 [5]. Let U be an initial universe and E be a set of parameters.
Let P(U) denotes the power set of U and ACE. Then the pair (F, A) is called a
soft set over U, where F is a mapping given by F: A— P(U).

Definition 2.3 [3]. Let U be an initial universe and E be a set of parameters. Let
F(U) be the set of all fuzzy subsets of U and ACE. Then the pair (F, A) is called
a fuzzy soft set over U, where F is a mapping given by F: A—F(U).

Definition 2.4 [1]. Let {Ui ciel }be a collection of universes such that
Nic;U; =¢ and let {EU, riel } be a collection of sets of parameters. Let
U=Il, P(U;) where P(U;) denotes the power set of U; E =11, E, , and
ACE . A pair (F, A) is called a soft multiset over U, where F is a mapping
givenbyF: A— U.

Definition 2.5 [2]. Let {Ul- ciel } be a collection of universes such that
Nic;U; = ¢pand let {EU, el } be a collection of sets of parameters. Let
U= Hie, FS(Ui)where FS(Ul-)denotes the set of all fuzzy subsets of U,
E=]l,c; Ey and ACE .A pair (F, A) is called a fuzzy soft multiset over U,
where F is a mapping given by F: A — U .

Definition 2.6 [2]. A fuzzy soft multiset (F, A) over U is called fuzzy soft
multi subset of fuzzy soft multiset (G, B) if (a) ACB and(b) VeU €
(€U ], )1safuzzysubset0f (eU j, ) wherea, €A ,ke{l,2,...n} ,
iefl, 2 m} and j €{1,2,...r} . This relatlon is denoted by (F, A)C (G, B).

Definition 2.7 [2]. A fuzzy soft multiset (F, A) over U is called an absolute
fuzzy soft multiset, denoted by (F, A), , if (ey. ;. F, ) U;,

We consider an absolute fuzzy soft multlset (3 ,A) over U and
FSMS , (§,A) denote the family of all fuzzy soft multi sub sets of (§,A) in
which all the parameter set A are same.

136



Definition 2.8 [6]. A sub family 7 of FSMS, (,A) is called fuzzy soft multi Sequences of Fuzzy

topology on (3’ A) if the following axioms are satisfied:
[0] @4, (S,A) €7, (where @, has been defined in [6])
(0,1 {(F.A):icl}Cr=0, (F.A)eT,

[O5] If (F,A),(G,A) €T, then (F,A)N(G,A)€ET.

The pair <(S,A),T> is called fuzzy soft multi topological space and the
members of 7 are called fuzzy soft multi open sets.

Definition 2.9 [6].(F,A)€ FSMS,(§,A) is a neighbourhood (in short
nbd) of(G A) € FSMS , (S,A) if there exists (H,A) €71 such that
(G,A)C(H,A)C(F,A).

Theorem 2.10 [6]. (F,A) € FSMS, (3,A)is an open if and only if (F,A) is a
neighbourhood of each fuzzy soft multi set (G,A) contained in (F ,A) .

Definition 2.11 [6]. (F,A) € FSMS, (E,A) is called a fuzzy soft multi point
and denoted by € 5)- if for e € A, F(e) = ¢ and Ve'c A—{e}.F(e')=¢.

Definition 2.12 [6]. A fuzzy soft multi pomt €E.A) 18 sa1d to be 1n the fuzzy
soft multiset (G A) denoted by €(F.A) 3 12

2.2 Figures (subsection 2, italic)

3. MAIN RESULTS

In this section we introduce a new sequence of fuzzy soft multi points in fuzzy
soft multi topological spaces and study their basic properties.

Definition 3.1 Let ((S,A),T) be the fuzzy soft multi topological space on
(3 ,A) and N be the set of all natural numbers. A sequence of fuzzy soft multi
points in ((S,A),T) is a mapping from N to FSMS , (3,A) and is denoted by
{e(F A)} or {e(F 4) n=12,..}.

Definition 3.2 A sequence {e FoA } of fuzzy soft multi points is said to be
eventually contained in a fuzzy soft multi set (F, A) if and only if there is a
positive integer m such that, n>m implies ¢ ,) €(F,A).

Definition 3.3 A sequence {e F.A } of fuzzy soft multi points is said to be
frequently contained in a fuzzy' soft multi set (F, A) if and only if for each
positive integer m, there is a positive integer m such that, n >m implies

e(Fn,A) é (F,A)
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Definition 3.4 A sequence {e( F. A)} of fuzzy soft multi points in a fuzzy soft

multi topological space ((3 ,A),T) is said to be convergence and converge to
a fuzzy soft multi point e/, A) if it is eventually contained in each nbd of the
fuzzy soft multi set (F, A).

Definition 3.5 A fuzzy soft multi point e ,) in a soft topological space
((3 A) )1s a cluster fuzzy soft multi point of a sequence {e(F A)} if the
sequence {e( F, A)} is frequently contained in every nbd of (F, A).

Theorem 3.6 If the nbd system of each fuzzy soft multi set in a soft
topological space <(S,A),7—> is countable, then a fuzzy soft multi set (£, 4)
is open if and only if each sequence {e( F A)} of fuzzy soft multi points which
converges to a fuzzy soft multi point €(G.A) contained in (£, 4) is eventually
contained in (F, A4).

Proof: Since (F A) is open, (F, 4A) is a nbd of (G, 4). Hence, {e(F A)} is
eventually contained in (F 4).

Conversely, for each e(G’A> € (F, A), let €G,, A) Gy, A)» -+ > €(G,, A)
be the fuzzy soft multi points and (G, A), (G,, A),..., (G, A),... be the nbd
system of (G, A). Let (H,,A)=_,{(G,A)}. Then {e; 4 :n=12,.} isa
sequence of fuzzy soft multi points which is eventually contained in each nbd
of (G, A), i.e., {e(H Ayin= 1,2,...} converges to €(G.4): Hence, there is an m
such that for n>m, (Hn,A) C (F,A). The (Hn,A) are nbd’s of (G, A). This
implies (K, A4) is a nbd of (G, 4) and by theorem 2.10, (¥, 4) is fuzzy soft multi
open set.

Definition 3.7 Let f be a mapping over the set of positive integers. Then the
sequence {e(G ’ A)} is a subsequence of a sequence {e( . A)} if and only if there

is a map f such that €(G,.A) = e( and for each integer m, there is an integer

' FropA)
n, such that f(i) >m whenever i >n,.

Theorem 3.8 If nbd system of each fuzzy soft multi set in a fuzzy soft multi
topological space ((5 ,A),T) is countable, then for €(F.4) is a cluster fuzzy soft
multi point of a sequence {e( F. A)} there is a subsequence converging to €(F.A)-
Proof: Let e 4y, €k, a) =+ €k, Ay D& fuzzy soft multi points
and (K, A), (K,, A),..., (K,,, A),...be nbd system of (£ A) and let

—Nf 1{ )} Then {ep 4):n=12,..} is a sequence such
that (Fn +1,A) (F,,A)for each n and is eventually contained in each
nbd of (K 4), ie., {ep 4 :n=12,..}converges to €(F. ) - For every
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positive integer i, choose f{i) such that f(i) >i and (F f(i),A)é(Li,A).
f)=iand (F ;,A) C(L;,A). Then {e(FN),A) :i=1,2,...} is a subsequence

of the sequence {e ,):n=12,...}and which converges to €(F, A)

CONCLUSION

Fuzzy sets, soft sets, soft multisets, fuzzy soft sets and fuzzy soft multisets are
all mathematical tools for dealing with uncertainties and vagueness. In this
research work, we have introduced a new sequence of fuzzy soft multi points
in fuzzy soft multi topological spaces together with some basic properties over
a fixed parameter set. The concepts of subsequence and convergence sequence
of fuzzy soft multi points are proposed. We also introduce the concepts of
cluster fuzzy soft multi points of sequences and study their basic properties.
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