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In this study, a-interval valued set is defined whose elements are closed sub-in-
tervals including « of unit interval that is | = [0, 1]. With different order relation
on this set, the properties of a-interval valued set are examined. By the help of
this order relation, it is shown that a-interval valued set is complete lattice. Ne-
gation function on a-interval valued set is given in order to study the theoretical
properties of this set. By means of discussions on a-interval valued set, the fun-
damental features of a-interval valued set are studied. By the help of a-interval
valued set, a-interval valued fuzzy sets are defined. The fundamental algebraic
properties of these sets are examined. The level subsets of a-interval valued fuzzy
sets are defined to give the relations between a-interval valued sets and crisp
sets. With the help of this definition, some propositions and examples are given.

Key words: fuzzy sets, interval valued fuzzy sets, a-interval valued set,
o-interval valued fuzzy sets

Introduction

The concept of interval valued fuzzy set was introduced by Zadeh [1-4]. The proper-
ties of interval valued fuzzy set and fuzzy set were studied by researchers [5-12]. The proper-
ties of interval valued fuzzy sets on different structures particularly, topological properties
were examined by Mondal and Samantha [13]. By means of order relation on the family of all
closed sub-intervals of unit interval | = [0, 1], Biswas denoted that this family is complete lat-
tice whose units are [0, 0] and [1, 1] [1]. For the lattice, Biswas used respectively representa-
tions rmax, rmin, rsup, and rinf for refined-max, refined-min, refined-supremum and refined-
infimum [14]. The D(l) represents the family of all closed sub-intervals of unit interval
I=[0,1]. The elements of D(I) are shown with capital letters such as M, N... In this place,
M- and MY are called respectively lower end point and upper end point for interval
M =[M",M"].

Definition 1. [14] VM, N e D(l),

i. M<N:= M- <N and MY <NV
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Itis easily seenthat M< N« Mc N
Definition 2. [14] Le | be index set, Viel,M,N,M; € D(l),
i.  rmax(M,N)=[max(M",N"),max(MY,NY)]
ii.  rmin(M,N)=[min(M",N"%),min(M",N")]
i, rsup; M; =[sup; My, sup; M}’ ]
iv.  rinf,_ M, =[inf._MF,inf._M"]
Lemma 1: [14] Let be L=[D(l), rmin, rmax], then L is complete lattice with units
[0,0] and[1,1].
Definition 3: [7] Let X be universal set. The function A: X — D(l):

A={<x AX)>IxeX!={<x [A (X),AY ()] > [x € X}

is called interval valued fuzzy set on X (shortIE/ IVFS). The A-,AY : X — [9,1] are fuzzy sets
and it is shown that A =[AL, AYJsuch that A" <AY, wx e X, At (x) <A"(x). AL and AV
are called respectively lower and upper end point for x on A. The family of all interval valued
fuzzy sets on X is shown by IVFS(X).

Example 1: Let X ={a,b,c,d}:

A ={<4a,[0,0.5] »,<b,[0.1,0.3] >,<¢,[0.2,0.7] >,<d,[0.6,1] >}

is an interval valued fuzzy set.
Definition 4: [7] Let X be universal set. v A, B e IVFS(X):

ALCB:= vxeX,AM(x) <B-(x) and AY (x) <BY (x)
i. A=B:=vxeXA"x)=B"(x)and AY(x)=B"(x)

[ min{A"(x),B-(X)}, | e x}

ii. AMNB={<X,
{ | min{AY (x), BY (x)} |

_ . . _
iv. AL B:{<x, maxiA~=(9, B~ ()}, >|X€X}

| max{AY (x), BY (%)} |
V. A° ={< x,[1-AY(x),1- AL (x)] >Ix e X}
Definition 5: [7] Let X be universal set. | is an index set Vi e I:

. Mg A = {< x,[miniel {Ai"(x)} ,min,_, {AiU (x)}} Slx e X}

i, Ui A = {< x,[maxiel {AiL(x)} ,max;_, {AiU (x)}} Slx e X}

The algebraic properties on interval valued fuzzy sets are given following proposi-
tion:

Proposition 1: [7] Let X be universal set. VA,B eIVFS(X) and | is an index set.
Vie I,Ai y Bi S IVFS(X)
i. AMNB=BMA

ii. ALUB=BUA



Cuvalcioglu, G., et al.: The a-Interval Valued Fuzzy Sets Defined on ...
THERMAL SCIENCE: Year 2022, Vol. 26, Special Issue 2, pp. S665-S679 S667

iii. Ar(Uig B) =i, (ANB)

iel

iv. AU(Mig B) =g (AUB)

iel

The level subsets take an important role on fuzzy set theory. The definition of level
subset of interval valued fuzzy set is given by [15] below,
Definition 6. [15] Let X be universal set. V[A,%,]<[0,1],,

A[mz] = {X e X|AL(x) <}, and AY (x) < Xz}

is called [y, | -level subset of A.
Here 2tLey are given that:

. F={xeXAt(x) <
i. AL ={xexXIa” (x)<1,}
i, B}, ={xeX[B"(x)< 1|
iv. B) ={xeXBY(x)<2,}

The fundamental properties of [A;,A, | -level subset of A are given following,
Proposition 2. [15] Let X be universal set. The VA,BelVFS(X) and

VM. 2o ]€[0.1],
i. X e A[xl’}‘z] = A(X) < [}\,l,)\.z]

” A |_| B[)\l,}\z] = A[}‘p}‘z] M B[kl,kz]
ii. ATIB ;1= A2, Y B Y (AL NB) V(AL NBy)

The a-interval valued sets and
o-interval valued fuzzy sets

In this section, the properties of the sub-family of D(I) whose elements are some
special elements of D(1) are studied. There are no another properties that D(1) is a family of
closed sub-interval of unit interval | =[0,1]. This situation generates that the classification of
the elements of D(I) makes difficult.

First and foremost, belgw definition is givi

Definition 8. D(1,)= {]LML MY;a |aeI§ is called o -interval valued set.

In order to make easy, It is shown that

{[ML, Mu;a]ael} = {[M;a]|MeD(I) and o EM}

Order relation on D( ) is defined.
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Definition 9. v[M;a],[N;a]e D(I,,),
[M;a]<[N;a]:«> M" <N" and MY > NY
It is easily seen from definition,
[M;a] <[N;o]
< M- <NE, MY >NY or M- <NE, MY > NY or M- <NE, MY > NY
Proposition 3. (D(Iag,s) is partial ordered set.
Proof. [M;a],[N;a],[P;a] e D(I,,) are given arbitrary,
i.  M-<MSand MY >MY =[M;0]<[M;0]
ii. [M;a] <[N;a] and[N;a] <[M;a]
= M" <N-,MY >NY and N~ <M, NY > MY
= M"=N"and MY =NY = [M;a]=[N;q]
iii. [M;a] <[N;a] and[N;a] <[P;a]
= M" <N-,MY >NY and N- <P- NY >pY
= M" <Pt and MY > PY = [M;a]<[P;q]

By the help of order relation on D(l,), the definitions of supremum and infimum
on this set are given.
Definition 10. V[M;a],[N;a]eD(1,),

i inf {[M;a],[N;a]} =[inf{ML,NL},sup{MU,NU};a}

ii. sup{[M;a],[N;a]} =[sup{ML,NL},inf{MU,NU};a}

Lemma 2. (D(1,),A,v) is complete lattice with units [0,1;c] and [o,o;a].
Proof. It is clear from known order relation on R .
Proposition 4. Yael,

UD(1,)=D(1)

ael
Proof. M eU,,D(1,) is given arbitrary.
Vael,D(I,)eD(I)= U D(I,) < D(I)
ael
M e D(1) is given arbitrary.

M- +MmY
o :T is chosen,

M- <a<M" = D(I)cD(I,)= D(I)c U D(L,)

ael
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Remark 1. The intersection and union of the family of o-interval valued sets are
again a-interval valued sets. If any function satisfies following the conditions then it is called
negation function.

Definition 11. L is complete lattice with units0 and1. ':L — L and Va,be L,

i. N(0)=1land M (1)=0
ii. N(a)sN(b)<=a=b
i N(N(a))=a

We try to define a negation function on D(l,) with the following relation,
V[M;a] e D(,)

N([M;a])z[a—ML,1+a—MU;a]
this relation on D(l,) is a function. Indeed,

i. M-<o=0<0-M"<aq

ii. Assume that 1+a—MY <a, hence

1-MY <0=1< MV is contradiction. Then, 1+ a—M" > ¢
iii. Assume that 1+ o —M" >1, hence

a-M"Y>0=0a>MV is contradiction. Then, 1+o—M" <1 consequences from
above, we get that;

0<o- M <a<l+a-MY <1
:>[a—ML,1+a—MU;aJ=N([M;a])eD(IQ)

From previous discussions, we can claim that A/ is a negation function on D(l,).
Proposition 5: V[M;a] e D(1,,) and N": D(1,) — D(l,,),

N([M;a])z[a—ML,1+a—MU;a]

N satisfies conditions of Definition 11.
Proof. [M;a],[N;a] e D(1,,) are given arbitrary.

1. [M;a]=[N;a]= M" =N" and M” =NV
=a-M-=o-N-and 1+a-MY=1+a-NY
:[a—ML,Ha—MU;a]=[a—NL,1+a—NU;a]
= N ([Mia]) = ([N:oo)
2. Now, it is shown that A/ satisfies conditions of negation function.

i. ./\/([0,1;(1]):[a—0,1+a—l;a]:[a, o]

N([a, a;a])=[a—a,l+a—a;a] =[0,1;a]
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i N ([Mia]) < A7 ([N:a))
ela-M51+a-MYa]<[a-N"1+a-NY;q]
<a-M-<a-N-and l1+a-M"Y21+a-NY

& M-2Nand MY <NY < [ MY MY a2 [ NS NV o] < [Msa] 2 [Nso]

i N (N ([Ma])) = N ([a-M" 1+ a-MYsa))

~[a—(a=M") 1+ a-(1+a-M")io |=[ MY M0 ] = [M;a]

it is gotten that \: D(l,) — D(l,,) is negation function.
Definition 12. Let X be universal setand [A;a]: X — D(I,) be function.

[A;a] = {[x, [AL (X),AU (X)};a]x € X}

where; A" :X —[0,1] and AY : X —[0,1] are fuzzy sets.
In order to make easy, it is shown that;

{[X, [A'— (x),AU (x)];a]|x € X} = {[X,A(X);(I]X € X}

[A;a] is called a—interval valued fuzzy set on X. The family of o—interval valued fuzzy
sets on X is shown by o —IVFS(X).

We can give below operations from previous definitions.

Definition 13. Let X be universal set and [A;a],[B;a] € o — IVFS(X).

Aisindex set VAe A ,

i. [Ac;a]:{[<x,[a—AL(x),1+a—AU (X):| >;a}|xeX}

ii. [A;a] C[Bsa = VxeX, AL (x)< BL(X) andAU( X)> BU(X)

i [Aja]=[B;a]:= Vx e X,A" (x) = B" (x) and A” (x) =B" (x)

AY(x).BY ()} }>,a}

|

{ |xeX
v [AU B;a]:{[ X,| sup{A },mf{AU BU(x) }>,a}|xeX}

o]

|XEX}

]
]

iv. [AMB;a]= {[ x,[m BL (x) },sup
s

vi. [I‘IXEAAA;Q]z{<x,[Ak€AA}L'—(x),Vk€AAX X) >,a

[ }
Vil. [UXEAA)»;ﬂ']:{|:<X’|:V)LEAA)LL(X)7AX6AA)L X >,a}
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Example 2. Let X ={a,b,c,d}.

[<a,[0.1,05]>;0.4],[ <b,[0.3,1] >;0.4],
[A04] {[«:[0407 >04],[<d, 0209]>04]}

(504 {[< a,(0.2,0.8]>,0.4],[ <b,[0.1,0.6] >,o.4]}
[<c,[0.3,04]>04],[<d,[0.4,05]>04]
[A;0.4] and [B;0.4] are 0.4 -interval valued fuzzy sets;
i {[<a [0.3,0.9]>;0.4],[<b,[0.1,0.4] >;o.4]}
' [<c.[0,0.7] >;o.4],[< d,[0.2,0.5]>;0.4]

. [AI’IB;a]z{

[<a,[0.1,08]>;0.4],[<b,[0.1,1] >;0.4],
[<¢,[03,0.7]>;0.4],[ <d,[0.2,0.9] >;o.4]}

i, [AU B;a]:{

Proposition 6. Let X be universal set. V[A;a],[B;a],[C;a]ea—IVFS(X) and
Aisindex set VAe A,

[<a,[0.2,05]>;0.4],[<b,[0.3,0.6]>04],
[<c,[04,0.4]>0.4],[<d,[0.4,05]>0.4] }

i. [ANB;a
ii. [AUB;a]=[BUA;«]

1=
1=

iii. [Asa]n([BUCsa])=([ANB;a])U([ATMCal)
(

iv. [Asa]U([BMNCia])=([AUB;a])M([AUCal)

V. [Asa] N ([, Bysa])=[L, (ATIB, ):a]

vi. [A;a]u([ﬂx Bx;a]):[ﬂk (AUB;L);U,:I
Proof. [A;a],[B;a],[C;a] € o — IVFS(X) are given arbitrary.

i. [AMB;a]= {[< x,[inf{A'— (x),BL (x)},sup{AU (x),BU (x)ﬂ >;a}|x € X}
{[ [mf{

ii. [AUB;q] :{[<x sup AL L( )},inf{AU (x),BU (x)}} >;a}|xeX}
{B"(

{[ [SUD B (x), A" (x)},inf {BY (x ),AU(X)}} >;0t}|xeX}=[BI_IA;a]

} Sup{BU( ),AU (x)}} > a}|x eX} :[BHA;a]
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i [Aa]n([BUCa])=[A]r ﬂ< X,T“"{BL (x).C° (X)}] >;q]x GX}

inf {BY (x),CY (x)}

) {< ) [inf {AL (x),sup{BL (x).C* (X)}}} g a]X x

sup{AU (x).inf {BY (x),C" (x)}}

B sup{inf{AL(x),BL(x)},inf{AL(X),CL(X)}}, >'(x_|xeX
’ inf{sup{AU(x),BU (x)},sup{AU(x),CU(x)}} 1 |
= <x,fnf{AL(X),BL(X)}}>;0t |xeX [ <x,fnf{AL(X)'CL(X)},]>;0L |xeX
sup{AY (x),BY (x)} sup{AY (x),cY (x)}
=([AnB;a])U([ANCsal)

_ inf{B" (x),ct (x)}
iv. o sal)=[Asa <X, >a|x e
[A ]I—l([Bl_lC ]) [A ]HH LUD{BU (X),CU (X)J ] X}

=H< ) {inf {sup{A" (x),B" (x)},sup{A" (x),C" (x)}}} g a_|x ex]
, } ,_

sup{inf {A" (x),BY (x)}.inf {AY (x),C” (x)}

_ <X{S”"{AL(X)’BL(X)}']>-Q|xex - <{5““’{AL(X)’CL(X)}']>-axex
| inf{AY (x),BY (x)} | | inf{AY (x),cV ()} |

=([AuB;a])N([ALC;al)

sulf’{AL (x),inf {BL (e (X)}} } > “]x eX
ks

inf{AU (x),sup{BU(x),CU (x }}
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V. [A; a] mn ([l_lk Bx;a])

_[Ara]n [{[< s VB (), A B ()] i e x}j
<X, [i:(();))} > a]|x € X} M [{[< X,L\G/A BxL (X)’x/e\/\ BXU (x)} > a}|x € X}j

={ <X |:AL(X)/\ V B, (x),AY (x)vx/e\ABkU (x)} >;a}lxex}
[

reA

[ VAL ()ABL(x), A AY(x)vB,Y (x)} >; a}|x c x}

=L, {[< X,[A'— (x)AB-(x),AY (x)vB,” (x)] >; a}|x € X} =[U, (ANB,);a]

vi. [Asa]u ([, By:al)
=[Aja]u ({[< X,l:}é\ABKL (x). V. B," (x)} >;ocj||x = x}j
<x, [i:(();))} . a]|x c x} L ({[< S| A B () VB (5) |20 e x}}

% [A(x)v A B (x).AY(x) V B, (x) | a}lx GX}

Il
—
A

={[< X, [XJE\AAL (x)vB," (x),x\E/AAU (x)AB," (x)} >] a}|x e X}

=M o {[< X,[A'— (x)v B, (x),AY (x)AB," (x)} >; a}|x € X} =[Mer (AUB, );a]

Proposition 7. Let X be universal set. V[A;al],[B;a]ea—IVFS(X) and
Ais index set VA € A,

i. [([Ac;aJ)c ;a} =[A;q]
ii. ([AI‘lB;oc])C =[AC|_IBC;(1]

i, ([AUBa]) =[ A°MB%q]
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. T\ c.
V. ([ﬂxe/\ Ax-a]) = ['—'xa\ Ax,a]
TN c.
V. ([Uxe/\ Ak,a]) = [r'xe/\ Ax,a]

Proof. [A;a],[B;a] e a—IVFS(X) are given arbitrary.

] [A%a]={[<x[a-A(x).1+a-AY(x)]>a k< X]
=[]
:{[< x[o-(a-AL (%)) +a-(1+a-AY (x))] >;a}!xex}
= {([Ac;a])c ;a} ~{[<x AN ()" (%) ] 550 ]x e X} =[As0]

ii ([Arl B-u])c= <X a_inf{AL(X)’BL(X)}’ >0 xeX
: ' ’1+a—SUP{AU(X)’BU(X)} ’
s sup{a Al (x),a-B"(x )} >0 lx e X
B mf{1+a A" (x)1+a-B" (x)]

a-— AL a-— BL
=<l <X, >(x|xeX U<l <x, >a|xeX
1+a- AU 1+a BU

A°I_|B°

iii ([Al_lB'a])cz <x (I—SUP{AL(X),BL(X)}, >0 [x e X
' ' | 1+a-inf{AY (x).BY (x)} |
_ <){ inf{a—AL(x),a—BL(x)}, ]>'axeX
| sup{t+a-AY(x).1+a-BY (x)} |

:{<x,{ a—A"(x), ]>;a]‘xeX}l‘l{[<x,{ a—B"(x), }>;a}|xex}
1+a-A"(x) 1+a-BY(x)

=[A°ﬂB°;a]
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iv. [Men Al :{[< x,[ A AR(x), VAY (X):| >;a}|x € X}
reA reA

= ([Phen Avia]) :{[< s[a= AAL () ra- VA () [55a e X}
={[< X[ Va-at (), A Tra-4,0(3)] >;a}|x c x}: [Lyor AZ:0]
v, [Uyon Ayia]= {[< %[ Vi () Asa A (X) ] i Jx < x}
— ([Lyor Ayia]) :{[< wfam VAL (e A A ()] >;a}|x e x}

:{[< x,[x/e\Aa—Ax" (x). V. 1+a-AY (x)} >;a}|x e X}: [Mhen ASs0
Proposition 8. Let X be universal set. Oy : X —[0,1;a] and 1y : X —>[a, 050] .
. (Ox )C =1y
i (1x )" =0y
Proof.
. (0x)° =([0.3a]) =[a—0,1+a-La]=[a0a]=1x

ii. (1X)c =([0L,0L;0L])C =[a—o,1+oa—-o;a]=[0,1;a]=0x
Definition 14. Let X be universal set and [A;a]ea—IVFS(X). [A;a]has sup-
property
= Vx e X, 3[M,hp50] e D(I,) 3 [A(x);a ] =1, 05:0]
Definition 15. Let X be universal set and [A;a] € o — IVFS(X).
V[A, Ap50] €D(1y),

(A, ;o =% e XIA" (x) 2 Dand AY (x) <1,
The set [Ajaly ;. . is called [A,A;;a]-level subset of [A;a]. It is easily seen
from definition, [M,xz;&] -fevel subsets of [A;a] are crisp sets.
Definition 16. Let X be universal set and [A;a] € o — IVFS(X).

V[, Ag;0] € D(1,),

V[A; a][ -level subsets of [A;a],

Aahgsa)
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Vi.

Vii.

viii.

B}, ={xeXBY(x)<1,}

Proposition 9. Let X be universal set and [A;a],[B;a] € a— IVFS(X).
V[A,Ap;a] € D(1,) and lis index set, Vi,jel,| A;, 0 aJeD(Ia),

i J’

xe[A;a] @[A(x);a]z[kl,kz;a]

[A2p50]

[A;a][kl,kz;u] = A’i mA)l:Jz

([AUB; a])[xl,xz;a]

=[A; a][%xz;a] U[B; (x][%xz;a] v (A'k‘1 N Bk’z ) v (B'{j N Ai )
([an B?“])[M,xz;a] = [A;a][xl,kz;a] a [B;a][)\l,nga]
A oA
A A
NiaAS, =A" A,

U u
UjeIA A =A v,
Proof.

x €[A;q] < A" (x)2Mand AY (x) <,

[Ahps0]
e[ AN(x),AY (x);a |2 [A,2p50] < [A(x);0] 2 [y, h5:0]
xe[A oc][Al o] is given arbitrary.

[A(X)ia]=[A.2:0] < AN (x) 2 and A (x) <2, < xeAf andx e Ay
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4:)XeA'x‘1 mAfz

iii. Xe ([A L B; oc]) is given arbitrary.

[A,2p50]
[(AUB)(x);a]=[A.25:0]
@[sup{AL(x),BL(x)},inf {AU (x),BY (x)};a}z[xl,xz;a]

& sup{A" (x),B"(x)} = handinf {A" (x),BY (x)} <1,

& {AY(x) 2y or B"(x)2 2} and{AY (x) <2, or BY (x) <1, )

& {AS(x) 22 and AY (x) <2, | or{B"(x) 22, and BV (x) <2, }
or {A" (x)2 2, and BY (x) <2, or{B" (x) 22, and A" (x) <1,
oxe[Ad], , orxe[Ba], , o or{xeAl NBY}or{xeB} nAY}
exe[Ad, B, , (AL NBY (B NAY)

iv. Xe ([A MnB; oc]) is given arbitrary.

[A,2p50]
[(ATIB)(x);a]=[A.25:0]
e inf (A" (x),B" (x)}sup{A” (x),BY (x)}:a] 2 [y, 250]
< inf {A"(x),B"(x)} 2 andsup{A” (x),BY (x)} <1,
& {A"(x) 2 1and BX (x) 24, } and {AY (x) <%, and BY (x) <1, |
& {A"(x) 2 1and AY (x) <2, | and{B" (x) 21y and BY (x) <1, }
S Xxe[A a][%xz;a] A[B; a][li,kz;a]
V. x e A is given arbitrary.
AL (X)zhy 2k =>xeAl = AT DAL

vi. x e A; is given arbitrary.
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AU(X)SMSKZ :xeAfz :>A;l\J1 gA;LLJ2
vii. x ey AL, is given arbitrary.

xeNA" oVielxeA; o Viel, A (x)2)

iel

A (X)2 AN oxeAr AN

iel

viii. xeUjq Ax is given arbitrary.

xeUA? & JjelxeA] & Fjel A% (x)<),

jel

< AY(x )<\/ij<:>xeA v,

Example 3. Let X ={a,b,c,d}.

_ [<a[0.1,05]>0.4],[<b,[0.31]>04],
[A04]= {[< ¢,[0.4,0.7]>;0.4],[<d,[0.2,0.9] >; 0.4}}

[A;0.4] is 0.4 -interval valued fuzzy set;
. [A04] 104 ={x € XIA" (x) 20 and A° (x) < } {a,b,c,d} =X

i [A04] 5504 ={x € XA (x) 2 0and AY (x) <05} = {a

i [A04] g0 = {x € XIA-(x) 20and AY (x) <O0. 9} {a.c.d}
iv. [A;0. 4][0_3'0_5’0_4] {x e XAt (x)=0.3and AY (x) < 0.5} =
V. [A; 0.4] 030.7:04] = {x e XAL (x (x)=0.3and AY (x) < 0.7} ={c}
vi [A04] 50504 = (X € XA (x) 202 and AY (x) <0.9) = {c.d}

Proposition 10. Let X be universal set and [A;a] e o —IVFS(X).
MeD(l,)=[A], =9
Proof: Let M ¢ D(l, ). Assume that [A;a],, # &, hence,
Ix e[A; a]M = [A(x);a] >M
=A(x)>M", AY (x) <MY = a2 AN (x)>M" and a <AV (x) <MV
—=MeD(,)

is contradiction. Then:
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[A;a]M =0

Conclusion

In this study, the definition of a-interval valued set was given. It was shown that
a-interval valued set is lattice by giving of definition of partial ordered relation on this set. In
terms of definitions and discussions, a-interval valued fuzzy set was introduced. The defini-
tions of intersection and union on this set were introduced. Afterwards, the complement of a-
interval valued fuzzy sets was given by the help of negation function on a-interval valued set.
Thus, the fundamental algebraic properties of this set were studied. In addition, the level sub-
set of a-interval valued fuzzy set was given.
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