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Abstract: In this paper, we initiated the idea of interval-valued fuzzy soft set (IVFSS) and a few results, Operations,
definitions, and properties also a few properties and characteristics of IVFSSs and Prove some of theorem and we discuss a
few examples uses of soft set in finding a selection taking problem. Also initiated the comparable measure of two IVFSSs and
discuss with the Presentation of medical application problem.

Index Terms: Fuzzy set; soft set (FS); fuzzy soft set (FSS), interval-valued fuzzy soft set (IVFSS); soft sub hemiring of a
hemiring.

1. Introduction

Nowadays [1] Molodtsov introduced a new concept using various mathematical tools finding with suspense which
old ideas cannot switch. He applied many more problems of this area in evaluating many more problems in, business,
Statistics, economic, etc. Right now the soft set idea is developing speedily. A further study [2, 5, 6] presented the soft set
and apply to find a few selection taking problem and [3] open the notion of a FSS, an additional common idea of aFS and a
FSS of the result. Zou [4] began the idea of the soft set lacking situation, [7] offered the idea of multiset, [8] he also stated
the ideas of fuzzy dynamic IVVFSS. [10] Present the idea of probability FSS and [9] presented the notion of expert set. [11]
Presented the concept of collective soft set. [12] accessible the idea of IVFSS by combining the IVFSS [13, 14] soft set
model. A second prior, the soft set thought has been broadly focused on a fundamental level and sharpness next Molotov’s
work. [9] at first introduced the thoughts of soft subset, void soft set and so on. Theyadditionally gave a couple of
procedure on soft set and approved De Morgan’s laws. Ali [15] corrected a couple of Mix-ups of previous investigations
and characterized some new procedure on soft sets. From that point onward, [15] Comparatively concentrated on some
basic homes identified with the pristine tasks and explored some arithmetical Frameworks of soft sets. Sezgin [16] delayed
the notional piece of cycles on soft set. Soft mappings, soft uniformity and soft set connection mappings have been given
in [17-27]. In this work, we give the idea of on IVFSS, a few hypotheses, and clinical analysis and mathematical model.
Additionally, we build up some properties and uses of IVFSS.

2. Preliminary
In this part, we able to remember some basic idea of fuzzy set, fuzzy soft set on interval-valued fuzzy soft set
required in this part.

Definition 2.1[15] An interval- valued fuzzy set 4 over U is a mapping such that

A:U - D[0,1], (2.1)
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Where D([0,1]) closed subintervals of [0,1], the set of all interval- valued fuzzy sets (IVFS) on U is denoted

byP (U).Suppose that A € P(U),Y a € U, x,(a) = [xqa-(a), xo+(a)] is said to be the value of membership of a member
a to A. y,-(a) and y,+(a) are called for the infimum and supremum degrees of membership of a to A. Where 0 <

Xa~(@) < xq+(a) < 1.
Definition 2.2[14] The subset, union, intersection, and complement of the interval valued fuzzy sets are stated as

follows. Let 4, B € P(U), hence
(a) The complement of A is denoted by A ¢ where

ch(a) =1 _XZ(a) = [1 - Xa"'(a)! 1- Xa_(a)]:
(b) The” n" of A and B is represented by A n B then

xans(@) = inf[xz(a), x5(a)]
= [inf (s~ (@, x5~ @), inf (13+(@), 25+ @ )]

(c) The” u" of A and B is represented by A n B then

xaus(@ = sup[xz(a), x5(a)]
= [5up (157 (@), 25 @) 5up (s (@), 5+ @)

(d) Aisasubsetof B denoted by A & B if y3-(a) < xz~(a), x;+(a) < xz+(a)

Definition 2.3 ([14]) Let two interval valued fuzzy soft sets X and Y the compability measure p(X,Y) is stated as
follows

PX.Y) = [p~(X,V),p* (X, V)] 2.2)
Such that
p~(X,Y) = inf[p; (X, Y), p2(X,Y)
p*(X,Y) = sup[p;(X,Y), po(X,Y)
Where

p1(X,Y) = Sup{lnf[)(x (@, xy-@1/ Sup[)(x (@)]
p(X,Y) = Sup{mf[xx+(a) xy+ @13/ SUP[XX+(a)]

Let U be the universal set and P be the parameters set. Let P(U) be the power setof U, X E U.

Definition 2.4 ([14]) A pair (F,P) is said to be soft set over, where F is the mapping F: P - P(U). In other
words, a soft set over U is a parameterized family of subsets of the universal set U.

Definition 2.5 Let U is a universal set and let P is parameters set. Let I;; be the subsets of U. Let X = P. A pair
(F,P) is said to be a soft fuzzy set over U where F is a function given by

F:X = Iy.
Definition 2.6 ([12]) Let U = {a4, a,, ..., ax_1, a; }be the universal set of elements and
P = {p1, P2, .-, Px—1, P} Be the universal set of parameters. The set (U, IP) be a soft universe.

Let F: P — I, where I the collection of all fuzzy subsets of U,and let y is a fuzzy subset of P.
Let F,: P — I, X I be a function stated as follows:

F,(®) = (F(0). x(»))

Then, F, is said to be interval valued fuzzy soft set over (U, ).where, for every parameter py,
)((pk) = (F(pr), x(p)) shows not only the degree of the belongingness of the element of U in F (py).
Therefore F, (p,) write as follows:
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F)((pk) = ({(‘11' F(Pk)(‘h)): (ay, F(py)(ay), ..., (ag, F(Pk)(ak)}:X(Pk)

Where F(py)(a,), F(pi)(ay), ..., F(py) (ay) are the values of members and y(py) is the value of such members.

Definition 2.7 ([12]) Let U be the universal and IP a parameters set. P(U) Represents the set of all Interval- valued
fuzzy sets of U.LetX = P. A pair (F,X) be an Interval- valued fuzzy soft set over U, here F is a function defined as
F:X - P(U)

3. On Interval- valued fuzzy soft set (IVFSS)

This section we give the idea of interval- valued fuzzy soft set. In our interval- valued fuzzy soft set, a value is
involved with the parameter fuzzy sets despite the fact describing an nterval- valued fuzzy soft set.
Definition 3.1. Let U = {a,, a,, ..., a;} be the common universal set of objects and P = {p,, p,, ..., P} be the

common universal set of parameters. The pair (U, IP) is said to be a soft universe. Let F: [P — P(U) and y be a fuzzy set
of P, that is y: P — [0,1], where P(U) be a set of all interval- valued fuzzy subsets on U.let F,,:IP » P(U) X I be a
mapping stated as follows:

Fy@) = (F@), x®)).

Then, FX is said to be an Interval- valued fuzzy soft set over (U, IP). For every parameters py ,
fx(pk) = (F(px)(a), x(px) But also the degree of option of such objects which symbolized by y(p;). so we can
writeF, (py). Therefore F,, (py) as follows:

00 = {(a0 F o0 @), (a2 F0 (@) ) (a0 Fo @)} 1))

Example.l.Let U = {a,, a,, as} is a universal set, and parameters set P = {p;, p,, ps}. And let y: P — I.Define the
mapping F,: P - P(U) X I as follows:

E)((pl) = ({(al' [04'07])' (aZ' [08'0'9])' (a3' [06'09])}! 07);
ix(pZ) = ({(ali [02,05]), (aZI [00,0,4’]); ((13, [02,06])}, 06);
F,(p3) = ({(a;,[0.7,0.8]), (a,, [0.2,0,4]), (a3, [0.0,0.5])}, 0.2),

Then, ins a interval- valued fuzzy soft set over (U, P)Also we can represent the matrix form

[0.4,0.7] [0.8,0.9] [0.6,0.9] 0.7
F,=([0.2,05] [0.0,0.4] [0.2,0.6] 0.6].
[0.7,0.8] [0.2,0.4] [0.0,0.5] 0.4

Definition 3.2. Let fX and fd,be two interval- valued fuzzy soft set over(U, IP). fX is said to be a interval- valued
fuzzy soft subset of 77,,, and we write F,C My if

(i)  x(p) is a fuzzy subset of ¢ (p), for every € P,
(ii) F(p) is an Interval- valued fuzzy subset of 7j(p), for everye P.

Example.2. Let U = {a,, a,, a;} is a universal set, and parameters set
P = {p;, p2, p3}-Where p; = low, p, = average, p; = green.Let fx be an Interval- valued fuzzy soft set over
(U, P) stated as follows:

E)((pl) = ({(all [02,04’]), (aZJ [06,0,8]), (a3, [04106])}5 05);
EX(Pz) = ({(all [00,04]), (aZ! [00,0,3]), (a3, [02!04])}' 05)!
F,(p3) = ({(a;,[0.6,0.7]), (a;, [0.2,0,2]), (a3, [0.2,0.4])}, 0.3),

Then, ins an interval- valued fuzzy soft set over (U, IP).Let ﬁ¢ another interval- valued fuzzy soft set over (U, IP)
stated as follows
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ﬁd) (pl) = ({(alf [04’,07]); (aZ! [08!0:9])! (a3! [06108])}1 07)!
ﬁ¢(p2) = ({(alv [03v05])! (a21 [0310!4]): (a3! [04106])}1 06):
ﬁ¢(p3) = ({(alv [08v09])! (a21 [0310!5]): (a3! [03106])}1 04):

Note that fx is an interval- valued fuzzy soft set subset of e

Definition 3.3. Let two interval- valued fuzzy soft sets F, and ﬁ¢over (U,P) are called equal, and that can be
written by F, = ﬁ¢ if F, is an interval- valued fuzzy soft subset of ﬁ¢and ﬁ¢is an interval- valued fuzzy soft subset
of F,. In other words, F, = r_;qb is equal the below conditions are satisfied:

) x®)=¢@) vpeP,
(i) F(p) =7n(p),vp €P.

Definition 3.4. Two Interval- valued fuzzy soft sets is said to be empty interval- valued fuzzy
Soft set, it is symbolized by @, if @ : P > P(U) x I such that

8, = (Fo)(@.x®))

Where F(p) = [0.0,0.0] = [0.0] and y(p) = 0V p € P.
Definition 3.5 An interval- valued fuzzy soft set is said to be complete interval- valued fuzzy soft set it is
symbolized by Q, if Q,: P - P(U) x I such that

2, = (Fo)@,x»)),
Where F(p) = [1,1] = [1],and x(p) = 1,V p € P.
4. On Interval Valued Fuzzy Soft Set Operation

In this part we initiateinterval valued fuzzy soft sets some basic operation that is to say complement, "' L "' and
"' " a few result of this operation.

Definition 4.1 Let FX is an interval valued fuzzy soft sets over (U, P) , hence the complement operation of?x,
represented by Fxcand is stated by fxc =1, therefore ¢ (p) = c(x()) and 7(p) = E(f(p)),Vp € P, andCis
a interval valued fuzzy soft sets complement.

Example.3.Think through interval valued fuzzy soft sets fx over (U, P) in the example.1

[0.4,0.7] [0.8,09] [0.6,0.9] 0.7

F, =[0.2,05] [0.0,0.4] [0.2,0.6] 0.6
[0.8,0.9] [0.2,0.3] [0.0,0.5] 0.4

By using the direct fuzzy complement for y(p) and Interval- valued complement forF(p), we have fxc = r_]¢
where

[0.5,0.8] [0.3,0.4] [0.3,0.6] 0.3
ﬁ¢ = ([0.7,0.9] [0.8,1.0] [0.6,0.9] 0.4
[0.3,0.4] [0.9,0.8] [0.6,1.0] 0.6
Theorem 4.2. Let fx be an interval valued fuzzy soft sets over(U, I?).Then, the following are true
(fxc)c = Fx
. - C — — C —
Proof: Since F,, = Mg ,then (F,, ) =17 C¢

By definition 4.1,7, = (E((f(p))) , c(;((p))>
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7, = (E (e (F<p))),c(x(p)))

= (Fo), x))
=F, Il

Definition 4.3. Let tow interval valued fuzzy soft sets (FX, M) and (ﬁ¢, N) the union of interval- valued fuzzy soft
set F, U 7, is ainterval- valued fuzzy soft set (Y, L) where L =M U N and Y,: P — P(U) x I is stated by Y.(p) =
(Y@).z))

Such that Y(p)=F()un(®) and t(p)=«r(x(®),$(®)), where 7 is an s— norm and

Y®) = [sup(X7g) " X7 ") suP(Xrgn* X ™)1
Example.4.Consider interval- valued fuzzy soft set and ﬁ¢by example 2.By using the Interval- valued fuzzy union

and basic fuzzy union is represented by fx un 6= Y, where

Y,(p,) = ({ay, [inf(0.2,0.4),inf(0.4,0.7)], (a,, [inf(0.6,0.8) , inf(0.8,0.9)]),
(as, [inf(0.4,0.6),inf(0.6,0.9)])}, sup(0.5,0.7))
= ({(a4,[0.5,0.8], (a,, [0.8,0.9]), (a3, [0.6,0.9])},0.7)
In the same way we get

Y. (p,) = ({(ay,[0.3,0.5], (a, [0.3,0.4]), (as, [0.4,0.6])} ,0.6),
Y. (ps) = ({(ay,[0.8,0.9], (a,, [0.3,0.5]), (as, [0.3,0.6])} ,0.4)

In the matrix form we write

[0.4,0.5] [0.8,0.9] [0.6,0.9] 0.7
Y,(p) = [[0.3,0.5] [0.3,0.5] [0.4,0.6] 0.6].
[0.8,0.9] [0.3,0.5] [0.3,0.6] 0.4

Theorem 4.4. Let fx,ﬁ ¢and Y, be any three interval- valued fuzzy soft sets then, the below results are equivalent.

() Fy=7,=7,UF,.

(i) Fyu(m,uY,)=(F,u M) U Y,
(i) F,UF,EF,

(iv) F,UX, =X,

(v) Fyue,=F,

Proof: (i) F,, L7, = Y, by the definition 4.4, we have Y. (p) = (Y.(»)(a), 7(p)) such that Y(p) = F(p) U 7i(p)

and 7(p) = s(x(»), ¢()). But Y(p) = F(p) Un(p) =7(p) LU F(p) since union is commutative and t(p) =
s(x(®), o)) = s(n(®), x(p)) also s norm is commutative therefore7),, L F, = Y,. Hence the other results (ii), (i),
(iv) and (v) proof is straightforward of definition 4.4.

Definition 4.5. Let two Interval- valued fuzzy soft sets (fx, M) and (ﬁ¢,N) the intersection of Interval- valued

fuzzy soft set fx M ﬁ¢, is a interval- valued fuzzy soft set (77, L)where L = M U N and Y,: P - P(C) x I is stated

Y.0) = (Y@),7(0))
Such that Y(p) = F(p) N 7(p) and t(p) = k(x(p), $(p)), where 7 is an s —norm and
Y(p) = [max(x7p) ™ X)) max(Xze) X )1

Example.5.Consider interval- valued fuzzy soft sets FX and ﬁ¢ by example 2.using interval valued fuzzy

intersection and is symbolized by FX n ﬁ¢ = Y,where
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Y,(p;) = ({ay, [inf(0.2,0.4),inf(0.4,0.7)], (a,, [inf(0.6,0.8) , inf(0.8,0.9)]),
(as, [inf(0.4,0.6) , inf(0.6,0.9)])} , inf(0.5,0.7))
= ({(ay, [0.2,0.4], (a,, [0.4,0.7]), (as, [0.4,0.6])},0.5)

In the same way we get

Y.(p,) = ({(a;,[0.0,0.4], (ay, [0.0,0.3]), (a3, [0.2,0.4])} ,0.5),
Y. (ps) = ({(ay,[0.6,0.7], (ay, [0.2,0.2]), (as, [0.2,0.4])} ,0.2)

In the matrix form we write

[0.2,0.4] [0.4,0.7] [0.4,0.6] 0.5
Y.(p) = [[0.0,0.4] [0.0,0.3] [0.2,04] 0.5].
[0.6,0.7] [0.2,02] [0.2,0.4] 0.2

Theorem 4.6. Let fx,ﬁ ¢and Y, be any three interval- valued fuzzy soft sets then, the below results are equivalent.

() Fy=7n,=n,NF,

(i) F,n(mnY,)=(F,n M) N Y,
(iiiy F,NF,cF,

(iv) F,nX,=X,

(v) F,n@,=F,

Proof: () F, N7, = Y, by the definition 4.4, we have Y. (p) = (?,(p)(a),r(p)) such that Y(p) = F(p) N7 (p)

and t(p) = s(x(®), (). But Y(p) = F(p) Un(p) =7n(p) UF(p) since union is commutative and t(p) =
s(x®), o)) = s(n(®), x(p)) also s norm is commutative hence),, M F, = Y,. And so the other results (i), (iii), (iv)
and (v) proof is straightforward of definition 4.7.

Theorem.4.7. Let fx andn P be any two interval- valued fuzzy soft sets. Then the De Morgan’s results are

0 (F)( u ﬁd,)c =Fy

|
aQ
||
|
aQ

Proof: Consider

Fy 0, = (CFE®, (@) ) n (¢ (7). c(6®))))
= (EF @) ue@i®) @) U $(@)) ©)
= (F)( u ﬁ¢)c
Fy U, = (CFE®, (@) ) u (¢ (7). c(6®)))

—_ —_ [
= (CF@ nc@m®) G®@ ne®)°)
= (F)( n ﬁqg)c
Theorem 4.8. Let _X,ﬁ ¢and Y, be any three interval- valued fuzzy soft sets then, the below results are equivalent.

(i) F, (r_;¢ n YT) = (FX u ﬁqb) n(F,uY,).
(r_;¢ u YT) = (FX n ﬁqb) u(F,nY,).
Proof (i) forall p € P,

_ - - + +
M wu(ranti@)@ = [max (4w (@, A (@), max (A @, Aorie " @)
= [max (A7, (a), min (Aﬁ(a) “(a), N (a)) ,
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(max (A;(a) *(a), min (Aﬁ(a) *(a), ) * (a))]
= [min (max (Af(a) (@), A0y (a)) , max (Af(a) (@), A7y (a))),
min (max (Af(a) (@), X" (a)) , max (Af(a) (@), Apeg)” (a)))]
= M F@ui@nFE@ut@ (@
Ay@u(g@ne@)(@ = sup{Ay0) (@), Ap(@)ne(a) (@}
= sup { Ly (@), inf (29 (@) (@), Aoy (@)}
= inf{sup (Zy(a (@), Ay (@) , 5P (A3 (@), ey (@) )}
= inf{Ay () up(a) (@), Ay(@) (@) (@)}

= Ax@ug@)n(xr@ur(a) (@-

In same way to prove (ii).
5. On Interval- valued fuzzy soft set ( A(AND) and V(OR)) operation

In this section we state interval- valued fuzzy soft set ACAND) and V(OR) operation and with application of
selection taking problem with example interval- valued fuzzy soft set.

Definition 5.1 (F,, M) and (n,, L) be an two interval- valued fuzzy soft sets, then (F,, M)AND(1,,, L)
symbolized by (F,, M)A, L) is stated by

(Fp M)A (7, L) = (Yo MON),

Where  Y.(5,0) = (Y(5,0),4(8,0)),V (6,0) € M®N, such that Y(5,{) =F(&)nn) and A(57) =

t(x(8),1($)),V(6,9) € MAN).
Example 5 Consider the three objects a4, a,, as, that is U = {a,, a,, a3}, also parameters be P = {p,, p,, p3} Which
refer to some acts giving some different target. Suppose a company wants to purchase one such engine subject upon two

parameters only. Take two observations fx and @ ® by two specialists M and N, respectively, stated below,

F,(p,) = ({(ay,[0.2,0.4]), (a,,[0.6,0.8]), (as, [0.4,0.6])},0.5),
F,(p,) = ({(ay,[0.0,0.4]), (a,,[0.0,0.3]), (a3, [0.2,0.4])},0.5),
F,(ps) = ({(a1,[0.6,0.7]), (a,,[0.2.0.2]), (a3, [0.2,0.4])},0.2),
14 (P1) = ({(ay,[0.4,0.6]), (az, [0.3,0.7]), (a3, [0.5,0.6])}, 0.4),
ﬁd,(pz) = ({(a4,[0.4,0.6]), (a5, [0.5,0.7]), (a3,[0.0,0.6])},0.2),
14 (P1) = ({(a4,[0.2,0.7]), (a, [0.5,0.8]), (a3, [0.3,0.4])},0.3),

Then find A between two Interval- valued fuzzy soft sets, hence we have

(f)(: M)A ﬁ(p: N) = (?r' M®N),

l_[r(PL p1) = ({(ay,[0.2,0.4]), (a;,[0.3,0.7]), (a3, [0.4,0.6])}, 0.4),
Y. (p1,p1) = ({(a1,[0.2,0.4]), (a3, [0.5,0.7]), (a3, [0.0,0.4])}, 0.2),
Yo (p1,p3) = ({(a1,[0.2,0.4]), (a,,[0.5,0.8]), (a3, [0.3,0.4])},0.3),
Kr(pz:pﬂ = ({(a,,[0.0,0.4]), (a;,[0.0,0.3]), (a3, [0.2,0.4])},0.4) ,
Y. (P2, p2) = ({(a1,[0.0,0.4]), (a,[0.0,0.3]), (a3, [0.0,0.4])}, 0.2),
Y. (P2, p3) = ({(a1,[0.0,0.4]), (a,[0.0,0.3]), (a3, [0.2,0.4])},0.3),
Y. (p3,p1) = ({(a1,[0.4,0.6]), (a,[0.2,0.2]), (a3, [0.0,0.4])}, 0.2),
Y (p3,p2) = ({(a1,[0.4,0.4]), (a, [0.2,0.2]), (a3, [0.0,0.4])}, 0.2),
Y, (ps,p3) = ({(ay,[0.2,0.7]), (a,, [0.2,0.2]), (a3, [0.2,0.4])}, 0.2).
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Table 1.
ay a; az X
(ppy) [0.2,0.4] [0.3,0.7] [0.4,0.6] 0.3
(pL.7,) [0.2,0.4] [050.7] [0.0,0.4] 0.2
(pLP3) [0.2,0.4] [0.3,0.8] [0.3,0.4] 0.3
(P2, 1) [0.0,0.4] [0.0,0.3] [0.2,0.4] 04
(P2, 02) [0.0,0.4] [0.0,0.3] [0.0,0.4] 0.2
(P, 73) [0.0,0.4] [0.0,0.3] [0.2,0.4] 0.3
(po,p1) [0.4,0.6] [0.2,0.2] [0.2,0.4] 0.2
) [0.4,0.6] [0.2,0.2] [0.0,0.4] 0.2
(p3,p3) [0.2,0.7] [0.2,0.2] [0.2,0.4] 0.2
Table 2. Assign grade value g.cp(ay)
€ € €3 €4 €s €6 €7 €g €9
a, -0.9 -0.6 -0.9 0.0 0.0 0.0 1.0* 1.1* 0.9*
a, 0.5* 1.4* 1.4* -0.4* -0.3* -0.3* -0.9* -0.8* -0.8*
as 0.5* -0.9* -0.6* 0.4* 0.2* 0.4* -0.3* -0.4* -0.2*
X 0.4 0.2 0.3 04 0.2 0.3 0.2 0.2 0.2

Here and now, to evaluate the correct product, we initially solve the statistical grade g.cp(a;) for every e € P such
that

Geer(@) = ) {7 = Tvten” (@)D" ~ v (@)

This value shown in table 1 and 2. Let P = {e; = (p1,p1), €2 = (P1,02), -, €9 = (P3,P3)}

Now we assign the large value (Marked * in table 2 )in every row not including lost row which is the grade of such
product of engine compared to every pair of parameters (look table 3). Now , the mark of every such a engine is
evaluated by taking the add and multiple of these score with the equivalent value of y. The engine with the largest value
is the looked-for engine. We donot consider the grade of the engine against the pair (py, pr), k = 1,2,3, as both the
parameters are the equal.Now evaluate largest value.

Value(a;) = (180.2) + (1.180.2) = 0.24
Value(a,) = (1.4®0.2) + (1.4®0.3) = 0.70
Value(a;) = (0.4®0.4) + (0.4®0.3) = 0.28

The company will chose the engine with the largest value . Hence they will purchase engine a,.

Table 3. Grade Value

€ € € € € € [0 € €
a; az,a3 a; a, as as as a4 [¢21 [¢21
X 0.4 0.2 0.3 0.4 0.2 0.3 0.2 0.2 0.2

Definition 5.2. If (fx, M) and (14, N) are two interval- valued fuzzy soft set, then
(Fp MV (7, V) = (Y. M®N),

Where  Y.(5,0) = (Y(5,0),4(8,0)),V (6,0) € M®N, such that Y(5,{) =F(@&)un) and A(57) =

t(x(8),1(5)),V(6,9) € M®N).
Consider the example 5 then find A(AND) between two interval- valued fuzzy soft set sets, hence we have

(Fp M)V(7,,N) = (Yo, M®N),

Yo (p1,p1) = ({(a1,[0.2,0.4]), (az,[0.3,0.7]), (a3, [0.4,0.6])}, 0.5),
Y. (p1,p1) = ({(ay,[0.4,0.6]), (a,,[0.6,0.8]), (a3, [0.5,0.6])}, 0.5),
Y. (p1,p3) = ({(a1,[0.2,0.7]), (a, [0.6,0.8]), (a3, [0.4,0.6])}, 0.5),
Y. (p2,p1) = ({(a1,[0.4,0.6]), (a,[0.0,0.7]), (a3, [0.5,0.6])}, 0.5) ,
Y. (p2,p2) = ({(ay,[0.4,0.6]), (a,[0.5,0.7]), (a3, [0.2,0.4])}, 0.5),
Y. (P2, p3) = ({(a1,[0.2,0.7]), (a, [0.5,0.8]), (a3, [0.3,0.4])},0.5),
Y (p3,p1) = ({(a1,0.6,0.7]), (a,,[0.3,0.7]), (a3, [0.5,0.6])}, 0.4),
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3, 02) = ({(ay,[0.6,0.7]), (a,, [0.5,0.7]), (a3, [0.2,0.4])}, 0.2),

Y.(p
Y.(ps,p3) = ({(ay,[0.6,0.7]), (a, [0.5,0.8]), (a3, [0.3,0.4])},0.3),

Remark 1. We apply the same procedure in example 5 for ’\/"” operation if the company wants to purchase engine
depending on any one of the parameters only.

6. Comparable measure of two Interval- valued fuzzy soft set

Definition 6.1. Comparable between two interval- valued fuzzy soft sets. annd ﬁ¢ , represented by E(FX, ﬁ¢) is
stated by

E (Fx'r_lqs) = [6=(F.n)ow(x, ¢),6*(F,7)Ow(x, ¢)], Such that
0-(F,7) = inf (6, (F,7), 6,(F.7) ),
0*(F.7) = sup (6:(F.7), 6.(F., 7))

Where

6,(F,7)=0 If X7, (@) =0Vk,
0,(F.7) = £ subaea {inf(Zr, (@75, (@) }/E¥ supaea [ 7, (@], other values.

k k
0.(F,) = ) sup {inf (%, " (@7, @)} / 2. supl ¥, (@)
wi®,6®) = 1= O 1x®) ~ $@I/Q lx®) + d@D

Definition 6.2 Let fx and ﬁqb be an tow interval- valued fuzzy soft sets over universal(U, IP), we said to be two
interval- valued fuzzy soft sets are similar if 9‘(Fx,r_;¢) > 0.5.

Theorem 6.3. Let fx and ﬁ¢ be a two interval- valued fuzzy soft sets over universal (U, ?),then the below results
are true:

(i) Ingeneral w(fx,ﬁ¢) is not equal to w (ﬁ¢,fx),
(i) 0<6-(F,7,)and6*(F,7,) <1,

(iii) F, =1, which implies w (F,,7,) = 1,

(iv)
v)

k=l

+ E7, E Y, which implies w(F,, Y;) < w (7, . )

1
=

nn, = @ifand only if w(F,,n4) = 0.
Proof: (i) The proof using definition 6.1 (ii) by the definition 6.1 straightforward of this proof.
6,(F,m) =0if X5, (@ =0,
0,(F.7) = 5 supgea {inf (7, (@75, (@))}/¥ supaes | Tz, "(@)] , Otherwise
If x7, (@) =0,V k, then 6=(F,m) =0, and, if Xr, (@) # 0, for some k , then if it evidently 6~(F,7) = 0,After
0*(F,7) = sup (el(F,ﬁ), Hz(f,ﬁ)), suppose that 6, (F,77) = 1and 6,(F,77) = 1, then 6*(F,7) = 1, this means ,

if 6,(F,7) < 1and 6,(F,7) <,1then 6+(F,7) < 1. (iii),(iv),(v) proof is straight forward by the definition 6.1.
/i

Example 6.Let FX be an Interval- valued fuzzy soft set over (U, IP) stated as follows

Ex(pl) = ({(a,,[0.4,0.8)), (a,, [0.5,0.9]), (a3, [0.2,0.4])},0.5),
ix(pZ) = ({(a4,[0.5,0.7]), (a5, [0.2,0.4]), (a3, [0.0,0.5])}, 0.7),
F,(ps) = ({(a,0.8,0.9]), (a3, [0.2,0.6]), (as, [0.9,1.0])},0.9).
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Letn P be the interval- valued fuzzy soft set over (U, IP) is stated as follows:

ﬁd’ (pl) = ({(alf [02,05]), (aZ! [06!08])! (a3! [03104])}1 04):
ﬁ¢(p2) = ({(alv [07v09])! (a21 [06!07]): (a3! [05109])}1 08):
ﬁ¢(p3) = ({(alv [05v08])! (a21 [04106]): (a3! [06108])}1 07):

Here

wi®,6®) = 1= 1x®) - $@I/Q lx®) + 6@
=1—(|(0.5— 0.4] + |(0.7 — 0.8 + (0.9 — 0.7]/](0.5 + 0.4 + [(0.7 + 0.8] + [(0.9 + 0.7

This approximately value is 0.88,
Using (39), (40) in (38) after calculating, we get

6,(F,7) =081
6,(F,m) = 0.82

Then

6-(F,7) = inf(6,(F.7), 6,(F, 7)) = inf(0.81,0.82) = 0.81
6*(F,7) = sup (6, (F.7), 6,(F.7)) = sup(0.81,0.82) = 0.82

Hence, the similar value of two interval- valued fuzzy soft sets fx and ﬁ¢ will be

E(Fyp,) = [0-(F.mowir #),6* (F. m)ows, )]
= [(0.81)©(0.88), (0.82(0.88)]
= [0.71,0.72].

Hence the similar F, andﬁ¢.

7. Comparable Measure of Medical Application

In this part, we are able to attempt to evaluation the probability that an ill man or woman having certain warning
signs is stricken by a viral infection. Hence, we first bring together an interval valued fuzzy soft sets type for viral
infection and the interval valued fuzzy soft sets of warning symbol for the ill man or woman. After, we discover the
comparison measure of those sets. If they are significantly same, then we finish that the one is maybe tormented by a
viral infection. Let our common universal set holds the parameters “’sure’” and ‘’not at all’ *therefore U = {S, N}. Here
the parameters set P is set of certain observable warning mark. Let P = {p;, p,, D3, P4 Ps D6, P7} Where "p; =
Headache' , "'p, = stomachpain' , "p; = cough” , "'p, = loosemotion’ , "'ps = eyepain” , "pg =
high sugure","p; = blood presure ",our model Interval- valued fuzzy soft set viral fever H, is in table-4 after can
be assigned with a doctor Now , after speaking to the ill person , we can build interval- valued fuzzy soft set 74 as in
table -5 Here and now we evaluated the measure of comparison of these 2 sets by applying the similar technigue as in
example 6, after the evaluation ,we come to be 8~ (H,7)®h(x, ¢)approximately 0.23<0.5.Hence the two interval
valued fuzzy soft sets are not comparable. Hence we determine that the man or woman is not ill from the viral infection.

Table 4. Model interval valued fuzzy soft sets for viral temperature

H, P1 D2 P3 |2 Ps Ps Pz
S 1.0 0.0 0.0 1.0 1.0 1.0 1.0
N 0.0 1.0 1.0 0.0 0.0 0.0 0.0
X 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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Fy 21 P2 Pz Pa Ps Pes Pz
S [0.4,0.5] [0.3,0.6] [0.0,0.3] 1.0 [0.5,0.7] 0.0 [0.4,0.5]
N [0.7,0.9] [0.6,0.8] [0.7,0.9] [0.4,0.6] 1.0 [0.5,0.7] [0.4,0.6]
X 0.4 0.6 0.5 0.7 0.2 0.6 0.3

8. Conclusion

In this paper, we have introduced the concept of interval-valued fuzzy soft set and studied some of its properties.
The complement, union, intersection, “AND,” and “OR” operations have been defined on the interval-valued fuzzy soft
sets. An application of this theory is given in solving a decision making problem. Similarity measure of two interval-
valued fuzzy soft sets are discussed and its application to medical diagnosis.
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