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Abstract

In this paper, we .show that the concepts of null interval-valued fuzzy and absolute interval-valued fuzzy soft sets are
not reasonable. Thus we introduce the modified concepts for them and study some properties. Also we introduce an

operation for the interval-valued fuzzy soft set theory and study basic properties.
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1. Intorduction and Preliminaries

In [4], Son introduced the concept of interval-value
fuzzy soft sets based on [2, 3, 5]. In this paper, we
show that the concepts of null interval-valued fuzzy
soft set and absolute interval-valued fuzzy soft set are
not reasonable. Thus we introduce the modified con-
cepts for them and study some properties. Also we in-
troduce an operation for the interval-valued fuzzy soft
set theory and study basic properties.

Let D[0,1] be the set of all closed subintervals of the
interval [0,1]. Let X be a nonempty set. An inter—
val-valued fuzzy set [1] in X as the following:

An interval-valued fuzzy set 4 on X is a map
A: X — D[0,1]. We will denote by IVF(X) the set of
all the interval-valued fuzzy sets. Let 4, BEIVF(X).

(AU B)(z) =[max(inf A(z), inf B(z)),

max(sup A(z), supB(z))], for all z € X,

(AN B)(z) =[min (inf A(x), inf B(x)),

min(sup A(z), supB(z))], for all z €X.

AC B < infA(z)=<inf B(z),
for all z €X

The equality of 4, B €IVEF(X) is defined by A= B
< AC B and BC A.

The complement A€ of A is defined by

A9z) =[1-sup A(z), 1-infA(z)] for all z€ X,

supA(z) =sup B(z)
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We denote 0 and 1 as follows: 0=[0,0], 1=1,1].

Let U7 be an 1nitial universe set and £ be a set of
parameters.

Definition 1.1 ([4]). A pair (#,4) is called an inter-
val-valued fuzzy soft set over Uif AC F and F is a
mapping of A into the set of interval-valued fuzzy sets
of U

Definition 1.2 ([4]). Let (#£,4) and (G,B) be inter-
val-valued fuzzy soft sets over a common universe set
U. Then

(a) (F,A) is a subset of (G, B), denoted by (F,4)C
(GB), if

(i) 4 < B,

(i) for any e€ A, Fle) is an interval-valued fuzzy

subset of Gle).

(b) (F, A) equals to (G,B), denoted by (F, A)=(G,B),
if (F,A)=(G,B) and (G,B)=(F,A4).

(c) The complement of (F, A), denoted by (F,4)¢ is
defined by

(FA)=(F°,-4)

where F °:-A — IVF(U) is a mapping given by
F ¢ (a)= the interval-valued

F(-a), for any aE-A.
(d) (F,A) is called the null interval-valued fuzzy

soft set, denoted by &, if for any e A, F(e) =0.
(e) (F, A) is called the absolute interval-valued fuz-

zy soft set, denoted by ;1, if for any e€ A, Fle)=1.

fuzzy complement of



Definition 1.3 (4]). Let (F,4) and (G,B) be inter-
val-valued fuzzy soft sets over a common universe set
U. Then:

(a) The union (F A4) and (G, B) is an interval- val-
ued fuzzy soft set (H, AU B) defined by

Fle), e=A4— B,
H(e)={0(e), e€ B~ A,
Fle)UGle),e€ AN B.

and denoted by (F, A)U(G,B).

(b) The intersection (F, 4) and (G.B) is an inter-
val-valued fuzzy soft set (H,ANPB) defined by
Hla)=Fla) or Gla) for a€ANB and denoted by
(F,A)N(G,B).

Definition 1.4 ([3]). Let E={e, e, -*-,e,} be a set of

parameters. The Not set of E denoted by
~E={-e,, me,, - ,—e } where —e, =not e, for each
ie{1,--, n}.

Theorem 1.5. ([3]). Let £ be a set of parameters and
A C E. Then the following hold:

(a) ~(—A4) = A.

(b) ~(4UB)=-AU-B.

(c) ~(ANB)=-AN-B.

2. Main results

Remark 2.1. In Proposition 3.10 [4], the statements

(b) and (c) are incorrect as shown the following
example.

Example 2.2. Let U={h, hy, hs, hy, hs, b} be the set
of wooden houses and E:{el, €9y €3, 64,65,86,67,68}
where, e; stands for ‘very costly’, e, stands for 'cos-
tly’, e; stands for ‘cheap’, e, stands for 'beautiful’, e
stands for ’in the green surrounding’, e, stands for
‘bnck’, e, stands for 'muddy’, eq stands for 'stone’.

Consider two interval-valued fuzzy soft sets (7, 4} and
(G,B) as in Example 36 [4]. For A= {very costly,

costly, cheap}, B= {beautiful, in the green surrounding,
cheap},

Fley) ={hy/10.7, 071, hy/[1,1], Ry/10.8, 1],
hy/[111, h/1091], Ry /10.3, 0.9,

Fle,) = {h/111], hy/[11], hy/111), Ry/T01],
hs/ALL], he /104,113,

Fley) ={h/104, 11, hy/10.2, 0.8], hy/[05, 1],
/104, 11, hy/10.3, 11, hg /11, 11},

Gle,) = {h /106, 091, hy[1,1], hy/[1,1],
hy/10.8, 0.9], h/106,11, R, /10.80.8]},

Gles) = {h,/105,0.7],h,/10.7,0.9],h,/10.8,0.9],
h/10.6, 09], h/[1,1], hg /11,11},
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Gle,) = {h, 104, 1], hy102, 09), hy/105, 0.8],
hy/10.4, 091, hy/103,1], hy [1,11).

Now consider another two interval-valued fuzzy soft
sets (Z,S) and (M, -S). For S= {brick, muddy, stone},
-5={not brick, not muddy, not stone}

L(eg) = {h,/10,0], hy/10,0], Ry/[0,0], h,/10,0],

h./10,0], hg /10,013,
L{e,) = {h,/100], hy/10,0], hy/10,0], hy10,0],
h/10,0], he /10,013,
L(eg) = {h/10,0], hy/[0,0], R,/10,0], h,/10,0],
h/10,0], hg /10,013,
M(=e;) =1{h/11, 1}, hy/[1,1], hy/11,1], A/I1, 1],
h/11, 11, kg /1, 11},
M(=e.) ={h/[1, 1], hy/[1,1], Ay/11,1], R /11, 1],
ho/[1, 11, he /1, 11},
M(=ey) =1{h/11, 1], hy/[1,1], hy/11,1], Ry/11, 1],
h/1, 11, By /11, 100,

Then (Z,.S) is the null interval-valued fuzzy soft set
& and (M, —S) the absolute interval-valued fuzzy soft
set ;1

(a) Let (F. A)U(L,S)

(F,A) UP=(H, AU S), where

F(e), e A48,
H(e)—{l}(e), eES— A,
Fle)UL(e),e€EAN S

Then for e € AU S= {81,62, €ss 64,65,66,67,68},

Hle,)= Fle,), Hley)= Fle,), H(e;)= Fles),
H(eﬁ): F(eﬁ), H(67): F(€7), H(eg): F(eg)-
lLe.,

[

(H, AU .S)={very costly={h,/10.7, 0.7], hy/[1,1],
hy/108,11, hy/[L1], hy/T0911, Ay /10.3,09],
costly={h,/[1,1], hy/[1,1], hy/[1,1] h,/11,1],
he/1110, Ry 10410},
cheap={h,/[0.4, 1], h,/10.20.8], hy/[051], h,/104,1],
hy/10.3,11, he /[1,11},
brick={h,/10,0], hy/10,0], h;/10,0), h/10,0],
h/10,0], he /10,013,
muddy={h,/[0,0], h,/10,0], hy/[0,0], k10,0l
hs/10,0], hg /10,013,
stone=1h,/[0,0], hy/10,0], h/10,0], h/10,0],
h/10,0], he /10,01}.

Therefore, (F,A)U(L,S)= (F,A)UJ is neither the
null interval-valued fuzzy soft set nor (F, A4).

Similarly, we can say (F, 4) (M, ~S)=(F, A) LA is

neither the absolute interval-valued fuzzy soft set nor
(F,A). And since (L,8)N(M~-8)=(L,S)NA and
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SN-S=, (L, S\ NA=A.

Now we ntroduce the modified concepts of null in-
terval-valued fuzzy soft set and absolute interval- val-
uved fuzzy soft set for the interval-valued fuzzy soft set
theory. And we redefine the intersection of two inter-
val-valued fuzzy soft sets and study basic properties.

Definition 2.3. Let U be an inttial universe set, E a
universe set of parameters and A, B C FE.

(a) (F,A) is called the relative-null interval-valued
fuzzy soft set on A, denoted by @, if for any e< A,

Fle)=g.
(b) (F, B) is called the absolute interval-valued fuzzy
soft set on B, denoted by B, if for any e B, Fle) = U.

Theorem 2.4. Let (F, A) and (G, B) be interval- val-
ued fuzzy soft sets over a common universe set U.
Then

(a) (F, A)N® =D, where &, is the relative— null in-
terval-valued fuzzy soft set on A.

(b) If BC A, then (F#, A)Udy =(F, A), where & is
the relative-null interval-valued fuzzy soft set on B,

(c) (F, A)UA=A and (F, A)1A=(F, A), where A4 is
the absolute interval-valued fuzzy soft set on A.

Proof. It is obvious.

Remark 2.5. In the above Theorem, the equality of the
part (b) is not always true as shown the following
example.

Example 2.6. As in Example 2.2, consider 4= {ege,},
B={ege,,e.} C E then AC B.
Let
Neg) = {h/10,0], hy[0,0], hy/10,0], h,/100],
h:/10,0], he /10,01}.
Ne;) = {hy/100], hy[0,0], hy/10,0], h,/[0,0],
he/10,0], he/10,01}.

Then (N, A) U®,=(H, AU B), where H is a mapping
from AU B to IVF(U) defined as the following:

_[Dzle),eeB— A4,
Hle) = {N(e), e€EANB.

Since (N, A)U®,~(H,AUB) is an interval-valued
fuzzy soft set defined by H:AUB — IVF(U) and
(V; A) is an interval-valued fuzzy soft set defined by
the mapping NV: A — IVF(U) and A= B, we get (I, A)
LU, =(N,A).

Theorem 2.7. Let (F,A) and (G, B) be interval- val-

ued fuzzy soft sets over a common universe set U.
Then
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((F,4) U(G B))® E (F,A) U(GB)"
Let (FA) U(G B)=(H, AU B), where

Fle), eEA— B,

H(B)I{G'(e), eEB— A,
Fle)U Gle),e= AN B.

Proof.

Then ((F,A) U(G B))= (H,AUB)*=(H*,-AU-B).
Since H(—e) = Hle)®, for me €E-AU-B,

H(~e) = H(e)* ,

(Fle), —e=—-A— B,

=4 Gle)S, —eE-B— -4,

(Fe)U Gle)), ~eE~ANB.

(Fle), eE-A—B

=14 G(e), —eE-B——A4,
ch(_le) m Gc(—le), —aGE—:Aﬁ _'B-

And
(F,A) U(GB)=(F°-A4) U(G,-B)
Fq{—e), —eE€-A—-B,
:{Gc(—le), —eE-~B—-A4,
F(-e)U G{-e),eE-ANB.
Hence ((F4)U(G B))=(F A)° U(GB)"

Remark 2.8. In Theorem 2.7, the equality is not always
true as the following example.

Example 2.9. Consider two interval-valued fuzzy soft
sets (F,.A) and (G B) be interval- valued fuzzy soft
sets over a common universe set U as in Example 2.2.
Let (M, A)U(G B)=(H, AU B), where

Gle), eEB— A,
H(e)Z{F(e), eEA— B,
Fle)UGle),eEANB.

Then

Hle,) = Fle,) = {n/[07, 0.7], hy/[1,1],
hy/[0.81], hy/[1,1], h /109,11, hg /10.3,0.90,
Hle,) = Fle,) = {h/[1,1], hy[1,1], hy/[1,1],
/I, R /L1, R/10.4,10),
Hle,) = F(e,) =1{h/106, 09], h,/[1,1],
hy/[1,11, h,/[0.8,09], h./[0.6,1], hy/10.80.81},
Hley) = Fleg) = {h,/105, 0.7], hy/[0.7,09],
hy/10.80.9], /106091, hy[1,1], hy/[1,1]),
H(e3) = Fle;) U Gles) =1h/10.4,11,0,/[0.2,0.9],
hy/105,11, B/104,1], hy/[0.3,1], he/[1,11).

Thus for —e; €E-A N85,
H* (=es) = {hy/10, 06], hy/[0.1,0.8], hy/10,0.5],
hy/10,06], h/10,0.7), hy/I0,01}.

Let (F¢-A4) U(G,-B)=(K,-AU~B), where



GC(_'G), —1€E—|B——1A,
K(_Ie): Fc(_'e), _1€E_IA——1_B’
F{=e)U G9{=e),e=-AN-B.

Then for —e,&—-A N5,

K(=e;) = F* (me;) U G° (~ey)
= {hy/[006), hy/[02,08], hy/[0.205],
hy/10.10.6], h/00.7], hy/1001),

where

F q=ez) = {h/10, 06], h,/10.20.8], hs/10,0.5],
hy/10,06], h./10,0.71, hy/10,01},

G*(=e;) ={h/10, 06), h,/[0.1,0.8], hy/10.2,05],
h,/10.1,0.6}, h./10,0.7], he/10,01).

Thus Kl(-e;) = HY(—e;) for e, E~AN-B.
Consequently, ((7,4) LI(G, B))® + (F A)° U(G,B)"
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