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Abstract In this paper, we point out that several assertions (Propositions 3.15 and 5.2 (v)) in
a previous paper by Majumdar and Samanta are not true in general, by counterexamples.
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1. Introduction

Molodtsov [1] initiated the theory of soft sets, which can be seen as a new mathematical tool
for dealing with uncertainties which traditional mathematical tools cannot handle. Maji et al.
[2] introduced the concept of fuzzy soft set, a more generalised concept, which is a combination
of fuzzy set and soft set and studied its properties. Recently, fuzzy soft set theory has been
applied to decision making problems [3] and forecasting [4]. Majumdar and Samanta [5] further
generalised the concept of fuzzy soft sets as introduced by Maji et al. [2]. In this paper, we give
the related concepts and the assertions in [5], then we verify that the assertions (Proposition

3.15 and Proposition 5.2 (v)) in [5] are incorrect by counterexamples.

2. Preliminaries
In this section, we recall some basic notions in generalised fuzzy soft set theory.

Definition 2.1 ([5]) Let U = {x1,22,...,2,} be the universal set of elements and E =
{e1,€2,...,em} be the universal set of parameters. The pair (U, E) will be called a soft uni-
verse. Let F : E — IV and p be a fuzzy subset of E, i.e., i : E — I = [0, 1], where IV is the
collection of all fuzzy subsets of U. Let F,, be the mapping F,, : E — IY x I defined as follows:
F,(e) = (F(e),u(e)), where F(e) € IV. Then F, is called a generalised fuzzy soft set (GFSS in

short) over the soft universe (U, E).

Remark 2.2 ([5,6]) Let ¢ be an involutive fuzzy complement and g be an increasing generator of
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c. Let * and o be two binary operations on [0, 1] defined as follows: a*xb = g~!(g(a)+g(b) —g(1))
and aob = g~1(g(a) + g(b)). Then x is a t-norm and o is a t-conorm. Moreover (x, o, c) becomes
a dual triple.

Henceforth in the rest of the paper we will take such an involutive dual triple to consider the

general case.

Definition 2.3 ([5]) Let F,, be a GFSS over (U, E). Then the complement of F),, denoted by
F¢, is defined by F = G, where 0(e) = j°(e) and G(e) = F'°(e), Ve € E.

Definition 2.4 ([5]) Union of two GFSS F,, and Gj, denoted by F,UGs, is a GFSS H,,
defined as H, : E — IY x I such that H,(e) = (H(e),v(e)), where H(e) = F(e) o G(e) and
v(e) = p(e) o 4(e).

Definition 2.5 ([5]) Intersection of two GFSS F,, and Gs, denoted by F,NGs, is a GFSS H,,
defined as H, : E — IY x I such that H,(e) = (H(e),v(e)), where H(e) = F(e) * G(e) and
v(e) = ule) x 5(e).

Definition 2.6 ([5]) A GFSS is said to be a generalised null fuzzy soft set, denoted by ®g, if
®p : E — IV x I such that ®y(e) = (F(e),0(e)), where F(e) =0 Ve € E (0(x) = 0, Va € U)
and 6(e) =0, Ve € E.

Definition 2.7 ([5]) A GFSS is said to be a generalised absolute fuzzy soft set, denoted by A,
if Ay : E — IV x I such that A,(e) = (A(e), a(e)), where A(e) =1, Ve € E (1(z) = 1, Va € U)
and a(e) =1,Ve € E.

3. Counterexamples

We begin this section with a result given by Majumdar and Samanta in [5].

Theorem 3.1 (Proposition 3.15 ([5])) The following laws also hold true:
(a) F,UF;= A, and (b) F,NF; = ®,.

Remark 3.2 The assertions above were not proved in detail in [5]. In fact, the assertions are
incorrect in general. Let F, be a GFSS over (U, E). Take axb = a-b,aob=a+b—a-b,and a® =
1—a. Then (F,OFE)(e) = (F(e)o Fe(e), ule)opc(e)) = (T—Fle)- (T F(e)),1 - p(e) - (1— p(e)));
(FuNES)(e) = (F(e) » Fe(e), ule) * u(e)) = (Fle) - (T = F(e)), ule) - (1 = u(e)). If Fle) # 0
and F(e) # 1, or p(e) # 0 and p(e) # 1, then (F,UFS)(e) # (I,1) and (F,NFS)(e) # (0,0). So
F#LNJF; # Aq, F#ﬁFﬁ # Oy

Next we give a concrete example.

Example 3.3 Let U = {x1,22,23} be a set of three shirts under consideration. Let E =
{e1,e2,e3} be a set of qualities where e; = bright, es = cheap, e5 = colorful. Let u: F — I =
[0, 1] be defined as follows: u(ey) = 0.1, u(ez) = 0.4, u(es) = 0.7.

Let us define the t-norm * on [0,1] as follows: a *xb = a - b and the ¢-conorm o on [0,1] as
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follows: aob=a+b—a-b. Let us also take c as the fuzzy complement i.e., a® = 1 — a. Then
(*,0,¢) forms an involutive dual triple.
The GFSS F, : E — IV x [ is defined as follows:
Ty T2 T3 L3
F = 1 — = 4
wle) =gz 51 g.2h 0 Fules) = ({01 03 0.9 04
Tr1 T2 X3
F ={—,—,—1},0.7).
wles) = (55 05 0.4 07
By Definition 2.3, we conclude F; as follows:
Ty T2 r1 T2 I3
Fe = 0.9), F¢ ={—,—,—1},0.6
we = (g3 06 08} ), File2) = (g g 57 0.0 00)
1 T X3
Fe = ({=—=,=—=,—=1},0.3).
wes) =52 0506003
By Definition 2.4, we conclude F), OF ¢ as follows:

(FOFDe) = (70 5767 0810 001 (FuOFﬁ)(QQ) = (a7 079 01070
(F.OF)es) = ({5ag oo g} 0-79):

0.8470.75 0.76
Thus F,UF, .. is not a generalised absolute fuzzy soft set. This implies that the assertion F| LWUF 5=
A, ((a) in Theorem 3.1) does not hold.

By Definition 2.5, we conclude F), ﬁF ¢ as follows:

(F,AFS) (er) = ( 0“’211 0”324 016} 0.09), (F,AFS)(e2) = ({m ﬁ %} 0.24),
(EuNE)(es) = ({0116 0225 024} 0.21).

Thus F; MﬁFﬁ is not a generalised null fuzzy soft set. This implies that the assertion FHﬁF = Po
((b) in Theorem 3.1) does not hold. This shows that Theorem 3.1 is actually not true.

Theorem 3.4 (Proposition 5.2 (v) ([5])) Let F,, and Gs be two GFSS over (U, E). Then the
following holds:

(v) F,NGs = &9 <= S(F,,Gs) = 0, where minimum operation has been taken as gener-
alised fuzzy intersection and S(F),,Gs) is the similarity between F,, and Gs (see [5, p. 1430).

Remark 3.5 1In [5], Majumdar and Samanta point out that the proof is straightforward and
follows from definition. In fact, the sufficiency of (v) in Theorem 3.4 does not hold in general.
If S(F,,Gs) = 0, then M(F,G) = 0 or m(u,6) = 0 which cannot imply F,NGs = ®y. If two
GFSS F), and G satisfy m(u,d) = 0 and F(e) * G(e) # 0, then S(F),, G5) = 0 by definition, but
FHﬁGls 75 Dy.

Next we give a concrete example.

Example 3.6 Consider the following two GFSS where U = {x1, 22,23} and E = {e1,e2,€3}:

Fule) = ({55 57 5500 Fule) = (55 55 56004 Fules) = (G 55 5.00-06)

and

Gs(er) = ({5+

1 @ _gmom m (g
05704 06} 0.1), Gslea) = ({53 gz 570 Goles) = (G755 090
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Define the t-norm * on [0, 1] as follows: axb=a Ab.

By the similarity formula between two fuzzy sets [5, p.1430], we can easily conclude the
similarity between the two fuzzy sets p and §: m(u,d) = 0. Therefore, by the similarity formula
between two GFSS [5, p. 1430], we can easily conclude the similarity between the two GFSS F),
and Gs: S(F),,Gs) = M(F,G) - m(u,6) = 0. However

(FAC) ) = ({55 57 5500 (BNG)(e) = (55 55 5200
(FufGa)(es) = ({57 55 5400

This implies that FMﬁG(; % Dy,
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