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INTUITIONISTIC FUZZY HYPERSOFT SETS
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ABSTRACT. In this paper, a new environment namely, intuitionistic fuzzy hy-
persoft set (IFHSS) is defined. We introduce some fundamental operators of
intuitionistic fuzzy hypersoft sets such as subset, null set, absolute set, comple-
ment, union, intersection, equal set etc. Validity and application are presented
with appropriate examples. For greater precision and accuracy, in the future,
proposed operations in decision making processes such as personal selection,
management issues and others will play a vital role.

1. INTRODUCTION

The fuzzy set theory identified in 1965 by Zadeh [26] is one of the most popular
theories of recent times. Zadeh specified that there is a considerable amount of
ambiguity in most real-life situations and physical problems that the classical set
theory and its normal mathematical theories centered on such set theory did not
give us the necessary knowledge and inferences. Fuzzy set theory has brought a
great paradigmatic change in mathematics, but this theory also has some structural
difficulties in its nature. Fuzzy set structure is defined with the help of membership
function. It’s difficult to create a membership function for each event, according to
Molodtsov, because creating a membership function is too individual.

Molodtsov [15] introduced the soft set theory in 1999 which he felt was more
practical. This theory is a relatively new approach to solving problems involving
decision making and uncertainty. The major benefit of soft set theory is that in
fuzzy set and other theories it is free from difficulties. Soft set theory has become
popular among researchers in a short time and many scientific studies are carried
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out on this theory every year [8,|16}/17,27]. Maji et al. [12,/14] proposed an imple-
mentation of soft sets focused on parameter reduction to preserve optimum selection
artifacts in decision-making problems. Chen [5] investigated a new definition and
various applications of the reduction of soft sets to parameters. Pei and Miao [19]
have shown that soft sets are a special class of information systems. Kong et al. [9]
introduced the reduction and algorithm of soft sets to normal parameters. Zou and
Xiao [28] discussed the soft data analysis approach. Aktas and Cagman [2] defined
the algebraic structure of soft set theory.

The intuitionistic fuzzy set (IFS) theory [3,/4] was created by adding a non-
membership function to the fuzzy set structure. The non-member function makes
IFS more functional in decision-making problems. Maji et al. [10,(13] combined soft
set theory with the theory of the intuitionistic fuzzy sets and called intuitionistic
fuzzy soft Set (IFSS). The parameterization and hesitancy acquired by IFSS from
this mixture facilitates very accurately the description of real-world situations. IFSS
is a valuable method for addressing data uncertainty and vagueness. Many scientific
paper have shown the suitability of IFSS to issue decision making [7,/11].

Smarandache [21] introduced a new technique to deal with uncertainty. By
converting the function into multiple decision functions, he generalized the soft to
hypersoft set. Many studies have been done recently using hypersoft set structure
[1,/6,/18,/20,22,123, 24, 25).

Multi-criteria decision-making (MCDM) is concerned with coordinating and tak-
ing care of matters of preference and preparation, including multi-criteria. Intu-
itionistic fuzzy soft set environments can not be used to solve certain types of
problems if attributes are more than one and further bifurcated. Therefore, there
was a serious need to identify a new approach to solve such problems, so a new
setting, namely the intuitionistic fuzzy hypersoft Sets (IFHSS), is established for
this reason. In the present paper, we introduce intuitionistic fuzzy hypersoft set
theory. Intuitionistic fuzzy hypersoft set theory is a mixture of IFS theory and the
hypersoft set theory. The complement, subset, equal set, “AND”, “OR”, intersec-
tion, union notions are defined on intuitionistic fuzzy hypersoft sets. This paper
also is supported by many suitable examples.

2. PRELIMINARY

Definition 1. /3] An intuitionistic fuzzy set H in U is H = {(u, 05 (u),on(u)) :
u € U}, where 0y : U — [0,1], oy : U — [0,1] with the condition 0 < Oy (u) +
opg(u) <1, Yu € U. Oy,on € [0,1] denote the degree of membership and non-
membership of u to H, respectively. The set of all intuitionistic fuzzy sets over U
will be denoted by IFP(U).

Definition 2. [15] Let U be an initial universe and E be a set of parameters. A
pair (H, E) is called a soft set over U, where H is a mapping H : E — P(U). In
other words, the soft set is a parameterized family of subsets of the set U.
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Definition 3. [13] Let U be an initial universe and E be a set of parameters. A
pair (H, E) is called an intuitionistic fuzzy soft set over U, where H is a mapping
given by, H : E — IFP(U).

In general, for every e € E, H(e) is an intuitionistic fuzzy set of U and it is
called intuitionistic fuzzy value set of parameter e. Clearly, H(e) can be written as
a intuitionistic fuzzy set such that H(e) = {(u,0p(u),on(uw)) :u € U}.

Definition 4. [21]] Let U be the universal set and P(U) be the power set of U.
Consider ey, e, €3, ...,en forn > 1, be n well-defined attributes, whose correspond-
ing attribute values are resspectively the sets En, Es, ..., E,, with E; N E; = 0, for
i # j and i,j € {1,2,...,n}, then the pair (H,E; X Ey X ... X E,) is said to be
Hypersoft set over U where H : Eq X Ey X ... X B, — P(U).

3. INnTUIiTIONISTIC FUZZY HYPERSOFT SETS

Definition 5. Let U be the universal set and IFP(U) be the intuitionistic fuzzy
power set of U. Consider ey, e, €3, ...,e, for n > 1, be n well-defined attributes,
whose corresponding attribute values are respectively the sets Ei, Fo, ..., E, with
E,NE; =0, fori # j and i,j € {1,2,....,n}. Let A; be the nonempty subset of
E; for each i = 1,2,...,n. An intuitionistic fuzzy hypersoft set defined as the pair
(H,A; X A2 X ... x Ap,) where; H : Ay x Ay x ... x A, = IFP(U) and

H(A1 xAsx...xA,) = {< ¢, (é) >iu€eU &€ Ay xAaX...xA, CE1XEsX...XEy,}

Orr(e)(u), or(e)(u)

where 8 and o are the membership and non-membership value, respectively such that
0 < Ope)(u) + o) (w) <1 and O (u),ome)(u) € [0,1]. For sake of simplicity,
we write the symbols A for E1 X Eg X ... X E,, Q for Ay X Ay x ... x A, and & for
an element of the set 2.

Definition 6. i) An intutionistic fuzzy hypersoft set (H,A) over the universe U is
said to be null intuitionistic fuzzy hypersoft set and denoted by Oy, . Ay if for all
uwelU and § € A, Opey(u) =0 and opey(u) = 1.

ii) An intutionistic fuzzy hypersoft set (H,A) over the universe U is said to be
absolute intuitionistic fuzzy hypersoft set and denoted by 1(y, .y Ay if for allu € U
and § € A, Opey(a) =1 and opey(u) = 0.

Example 7. Let U be the set of cars given as U = {uy,u2,uz} also consider the
set of attributes as By = Fuel, E5 =Transmission, F5 = Color and their respective
attributes are given as

Ey = Fuels = {Gasoline(ay ), Diesel(as), Electric(as)}
Ey; = Transmissions = { Automatic(B; ), Manual(By)}
Es = Colors = {Black(vy,), Blue(vy,y), White(v3)}

Suppose that

Ay = {as}, Aa ={B1,82}, Az = {71,73}
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Bl - {a170[3}, BZ = {ﬂl}v B3 = {71772}

are subset of E; for each i = 1,2,3. Then the intuitionistic fuzzy hypersofts (H, )
and (G, ) defined as follows;

(H, Q1) = < (as3,B1,71); {(0603) (0402)}> < (as3,B1,73), {(0205) (0301)}>
’ <(e3,B2:71): {wro3 waos wiee ) > < (@3,82,%) {wso2 wzeDn ) >

G0 — < (a1,81,71), {503 wieay (0604)}><(“1’Bl’72){(0702) oS0 ) >
(G, Q2) = < (a3, B o { oot e ) >, < (a3, B ) {ipses oaem ) >
3:P1,71)1709,010) 02,07 3>P1,72),170.5,0.3) (0.3,0.7)

Tabular form of these sets are given as follows:

TABLE 1. Tabular form of IFHSS (H, Q)

(H Ql) Ul (5] us

(a3, 81,7) (06,03) (04,02)  (0,1)
(a3.01,7)  (0.1)  (0.2,06) (0.3,0.1)
(a3, B9,7;) (0.7,0.3) (0.3,0.5) (0.1,0.6)
(s, Bs,7v5) (0.8,0.2) (0.2,0.4)  (0,1)

TABLE 2. Tabular form of IFHSS (G, Q)

(G, Qg) U1 u us
(a1,81,71) (0.3,0.3) (0.1,0.2) (0.6,0.4)
(a1,81,72) (0.7,0.2) (0.6,0.1) (0,1)
(as, f1,71) (0.9,0.1) (0.2,0.7)  (0,1)
( ) (0,1) (0.5,0.3) (0.3,0.7)

as, 31,7

Corollary 8. It is clear that each intuitionistic fuzzy hypersoft set is also intu-
itionistic fuzzy soft set. An example of this situation is provided below.

Example 9. We consider that Ezample{] If we select the parameters from a
single attribute set such as E1 while creating the intuitionistic fuzzy hypersoft set,
then the resulting set becomes the intuitionistic fuzzy soft set. Therefore, it is clear
that each intuitionistic fuzzy hypersoft set is also intuitionistic fuzzy soft set. That
is, the intuitionistic fuzzy hypersoft set structure is the generalized version of the
intuitionistic fuzzy soft sets.

Definition 10. Let U be an initial universe set and (H,$4),(G,Qs) be two in-
tuitionistic fuzzy hypersoft sets over the universe U. We say that (H,$1) is an
intuitionistic fuzzy hypersoft subset of (G,Qy) and denote (H,Q)C(G,Qy) if

i) Q1 C Qo

it) For any § € 0, H(§) € G(§),

That is for all uw € U and § € Q, Ope)(u) < Oge)(u) and oy (u) > o) (u).
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Example 11. We consider that attributes in Ea:ample-l] and Let (H,4), (G,Q2)
be two intuitionistic fuzzy hypersoft set over the same universe U = {uy,ug, us}.
Tabular forms of (H,Q1) and (G, ) are following:

TABLE 3. Tabular form of IFHSS (H, Q)

(H, Ql) Uq u9 us
(as,B1,71) (0.5,0.4) (0.1,0.8) (0.3,0.4)
(as,B1,7s) (0.2,0.7) (0.3,0.6) (0.1,0.6)
(a?nﬁ%’yl) (Oal) (071) (071)
(a3, 82,73) (0,1) (0,1) (0,1)

TABLE 4. Tabular form of IFHSS (G, Q)

(G, Qg) U1 u us
(as,B1,7,) (0.6,0.1) (0.2,0.5) (0.7,0.3)
(as,B1,7s) (0.6,0.4) (0.4,0.6) (0.7,0.4)
(O‘3762,71) (Oa 1) (071) (071)

( ) (0.4,0.3) (0.8,0.2) (0.6,0.4)

043752,’73

It is clear that (H,Ql)é(G, Q). we can also written as

< (as,B1,71); {(0504) (0108) (0304}>
< (a3, 81,73): {5z b7 (0306) (0106}>
U2

< (a3, B2,71); {(0 1) (0,1)°
(a3aﬂ2a73) {(ul u2

< (a3, 81:7): A weo1> (0205) wrom ) >
< (3, 61,73) { wao (0406) (0704)}>
u2

< (3, B9, 71): { 7y .0
< (as, B3,73), {(0403) (0802) (0604)}>

Definition 12. Let U be an initial universe set and (H, 1), (G,Qs) be two in-
tuitionistic fuzzy hypersoft sets over the universe U. We say that (H,Qy) is an
intuitionistic fuzzy hypersoft equal (G,Q2) and denote (H,Q1)=(G, Q) if for all
uelU and § € A, Ope)(u) = Oge)(u) and oy (uw) = o) (u).
Theorem 13. Let U be an initial universe set, 1,02, Q3 C A and (H,), (G,Qs),
(K, Q3) be intuitionistic fuzzy hypersoft sets over the universe U. Then,

i) (H791)§1(~U1FHA,A),

”) O(UIFH,ALE(H’ Ql)v _ _

i) (H,1)C(G,Q2) and (G, Q2)C(K,Q3) = (H,21)C(K, Q).

(H,0)C(G, Q) =

Nt
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Proof. 1) (H,Ql)il(UIFH’A), since GH(g)(u) <On) (u) =1 and

o) (u) > opay(u) =0foral £ € A uel,

ii)O(UIFH)A)é(H,Ql)7 since 0 = 0;(u) < O (o) (u) and 1 = oj(u) > o e)(u) for
allé e A, ueU,

iii) (H,)C(G, Q) = ey (u) < Og(e)(u) and o) (u) > ope(u) for all £ €
A, u e U. Also (G,Q)C(K, Q3) = GG(@( u) < Ok ey(u) and oge)(u) > ok (u)
for all § € A, u € U. Therefore 0 p(¢)(u) < O (ey(u) and o g(g)(u) > 0k (¢)(u). Thus,

we obtain (H,Q;)C(K,Q3). O
Definition 14. The complement of intutionistic fuzzy hypersoft set (H,Q) over
the universe U 1is denoted by (H,Q)¢ and defined as (H,Q)¢ = (H® ), where
H¢:(Ey x By X ... x E,) = A — IFP(U) and H¢(Q) = (H(R))® for all Q C A.
Thus Zf (H Q) = {< f (W) > u e U,f S Q)}, then (H,Q)C = {<

g, (4UH(§)('U‘)»9H(§)(“)) >:ue U € eQ)}.

Example 15. According to Example{d, consider the intuitionistic fuzzy hypersoft
set (H,Q) over the universe U = {aq, a2, a3, a4 }.

(H, Q1) = < (03, 0000 A msvm, mass ) > < (9510 73) Az be, wabs ) >
’ < (a3, B2,71): { o763 0305 1o} > < (a3, 82,73), {5862 woon) >

Then the complement of (H,Q) is written as;

(H, 92)° = < (as,B1,71), {m m (10)}> < (as,81,73): {hy m m} >,
< (a3,82,71); {(0307) 0503y (0601)}> < (as,B3,73), {(0208) 4o

Theorem 16. Let (H, ) be any intuitionistic fuzzy hypersoft set over the universe
U. Then,

i) ((H,9)°)" = (H,9)
i) O, o 8y = LUrpi,2)
i) 1EUIFH7A) = O(UIFH,A)

Proof. Proofs are trivial. O

Definition 17. Let U be an initial universe set, 1,09 C A and (H,), (G, Q)
be two intuitionistic fuzzy hypersoft sets over the universe U. The union of (H, )
and (G, Qs) is denoted by (H,Q1)U(G, Q) = (K, Q3) where Q3 = Q1 UQs and

H(¢) if €€ — 0
Ok(e)(u) =4 G(&) if €€Qy— 0
max (H(£), (G(£)) if €€ N
H(¢) if €€ —0
ore)(u) =49 G©) if €€y — 0

min (H(§), (G(£)) if £€Mnily
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Theorem 18. Let U be an initial universe set, Q1,Q9,Q03 C A and (H, ), (G,Qs),
(S,Q3) be intuitionistic fuzzy hypersoft sets over the universe U. Then;

Z) (Ha Ql)o(Hv Ql) = (Hv Ql)

“) O(UIFH,Az O(Hagl) = (H7Ql)

ZZZ) (Hle)g l(UIFHaA) = l(UIFHaA)

w) (H,1)U(G, Q2) = (G, Q2)U(H, Q)

v) ((H,Q1)0(G,Q22)) U(S,Q3) = (H,Q1)U ((G, Q2)3(S, Q3))

Proof. Proofs are trivial. |

Definition 19. Let U be an initial universe set, Q1,09 C A and (H,Q), (G, Q)
be two intuitionistic fuzzy hypersoft sets over the universe U. The intersection of
(H,4) and (G,$s) is denoted by (H,Q1)N(G, Q) = (K, Q3) where Q3 = Q1 NQs,

u
(K,Q3) ={< & (+— ) > ueclU )}
(min{0xe)(v), O e) (u) }, max{Ou ) (v), Oge) (u)})

Theorem 20. Let U be an initial universe set, Q1,Q9,Q03 C A and (H, ), (G,Qs),
(S,Q3) be intuitionistic fuzzy hypersoft sets over the universe U. Then;

i) (H.Q0)A(H, ) = (H, )

”) O(UIFH,AE m(H791) = O(UIFH7A)

m) (H7Ql)pl(UIFHgA) = (H’ Q~1)

) (H,)N(G, ) = (G, 0)N(H, ) 3

v) ((H, )N(G,022)) N(S, Q3) = (H, Q)N (G, Q2)N(S, 23))
Proof. Proofs are trivial. O
Definition 21. Let U be an initial universe set, 1,09 C A and (H,), (G, Q)
be two intuitionistic fuzzy hypersoft sets over the universe U. The difference of

(H,Q) and (G,$2) is denoted by (H,Ql)X(G, 0y) = (K, Q3) where
(H,Q1)N (G, Q)¢ = (K,Q3).

Example 22. We consider that attributes in Example-@ and Let (H,4), (G,Q2)
be any two intuitionistic fuzzy hypersoft set over the same universe U = {uy, ug, us}.
The IFHSS (H,Q1) and (G,$s) defined as follows;

< (a3, 81,70 { w63 nasm ) > < (@,81,73) {wase: vsaDn ) >
(H,Ql):{ 171 (0.6,0,3) * (0.4,0.2) 1:73),170.2,0.6) * (0.3,0.1)

< (a3, B2,71): { o763 0305 1o} > < (a3, 82,73), {5862 woom) >

G Q) = < (a1, B1,71), {(0303) (0102) (0604)}> < (a1,B1,72)s {(0702) (0601)}>
(G, $2) = < (a3, 81,7) A wobD maem )t > < (@5.81,72). { wsom waem )t >
3, P11 (0.9,0.1) (0.2,0.7) A3, P15 72 (0.5,0.3)° (0.3,0.7)

The union,intersection and difference operator of above IFHSS is written as;
(H,21)0(G, Q2) =

(043w617'71) {(0901) (0402 }> < (043 ﬁla')/?,) {(05206) (Og%l }>
< (a3, B3,71), {(0703) (0305) (0106 }> < (a3, 82,73), {m W}>
< (0417517’71)7{(0303) (0102) (0604)}> < (a1, B1,72), {(0702) (0601)}>
< (a3, 81,72), {(0.5,0‘3) (0.5,0‘7)} >
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Ul } >
(0.6,0,3)” (0. 2 0 7)
Uy

(H,Ql)Y(G, Q) = {< (043,ﬂ1a71)a{(0.1 0,9)" (0. 4 O 2) b >}
);

Theorem 23. Let U be an initial universe set, Q1,2 C A and (H,Q1), (G, Q) be
two intuitionistic fuzzy hypersoft sets over the universe U. Then De-Morgan Laws
are hold.

i) (H,)0(G, Q2))" = (H,1)°N(G, 22)°

i)((H, 2)N(G,92)) = (H,21)°0(G,Q2)°

Proof. We only prove ((H,)U(G, Q)" = (H,Q)°N(G, Q)¢ . The other proper-
ties can be similarly proved. Suppose that ((H,Q;)0(G,))" = (K,Q; Uy) and
(H,21)N (G, Q)¢ = (1,21 U Q). For any € € Q1 UQy, we consider the following
cases.

(HLQ)A(C, Q) = {< (s, By 1) {

and

Case 1: £ € Qy — Q. Then K(§) = He(§) = I(§).
Case 2: £ € Qg — Q1. Then K(§) = G°(§) = I(&).
Case 3: £ € Q1 NQy. Then K(§) = (0me)(u) Noge)(u), O (uw) Ubge (uw) =

He() N Go(¢) = 1(¢).
Therefore, K and I are same operators, and so
((H,21)0(G,2)) = (H,21)N(G, Q)" 0

Definition 24. Let U be an initial universe set, Q1,02 C A and (H,Q1), (G, Q)
be two intuitionistic fuzzy hypersoft sets over the universe U. The "AND" operation
on them is denoted by (H,Q1) A (G, Q) = (K, Q1 X Qa) is given as;

(K, Q1 x05) — {< (62.60). (

where

u

>ZU€U’§7€ EQ XQ}
0K(§1,§2)(U),O'K(ghfz)(u)) (1 2) 1 2

Ok (e, (W) = min{Ope,)(u), 0, (u)}
Tk e (W) = max{one,)(u),0ae,) (u)}

Definition 25. Let U be an initial universe set, 1,99 C A and (H,), (G, Q)
be two intuitionistic fuzzy hypersoft sets over the universe U. The "OR" operation
on them is denoted by (H,Q1) V (G, Q) = (K,Q1 X Q) is given as;

(K, 0 x0y) = {< (1.6).(

where

u

91{(51,52)(“), O-K(Elfz)(u)

) >iu € U, (61752) (S Ql X Qg}

Ok, (W) = max{0me,)(u), 0o, ()}
Tk (W) = min{ope,)(u), 06, ()}
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Theorem 26. Let U be an initial universe set, Q1,Q9,Q03 C A and (H, ), (G,Qs),
(S,Q3) be intuitionistic fuzzy hypersoft sets over the universe U. Then;

Z) (Ha Ql) v [(Gv Q2) v (Sv 93)} = [(Ha Ql) N (Ga QQ)] \ (Sv QB)

”) (H7 Q1) A [(Gv Q2) A (Sv QS)] = [(H7 Ql) A (G7 Q2)] A (57 QB)

Proof. Straightforward. (|
Theorem 27. Let U be an initial universe set, Q1,05 C A and (H,Q4), (G, Q)
be two intuitionistic fuzzy hypersoft sets over the universe U. Then;

i) [(H, Q1) V (G, Q)] = (H, )" A (G, Q3)°
i) [(H, Q1) A (G, Q)] = (H, Q1) V (G, Q)°.

Proof. We only prove (i). The other properties can be similarly proved.
For all (£;,&,) € Q1 x Q9 and u € U,

(H,Q1) V(G,Q2) = {< u,max{GH(gl)(u),Og(EQ)(u)}7min {UH(gl)(u),Ug(52)(u)} >},
[(H, 1)V (G,2)]° = {<wu,min {UH(gl)(u),aG@?)(u)} ,max{@H(El)(u),Gg(gz)(u)} >}

On the other hand,

=
=
I

{< U,UH(gl)(u),eH(gl)(u) > €1 S Ql}
{< u7UG(£2)(u),9g(£2)(u) > 52 S Qg}

Q
2
no
=
|

Then,

(H, Q) A(G,2)° = {{<wu,min{ome,)(u), 00, (w)},max {0me,)(u),0ce,) (W)} >}}
[(H, 1) V (G, Q2)]°

Hence, [(H, Q1) V (G, Q2)]° = (H,Q1)¢ A (G,Q2)¢ is obtained. O

Example 28. We consider that attributes in Example{?. Then the fuzzy hypersoft
sets (H,Q4) and (G,Q2) defined as follows;

(H,Ql):{ < (a3, B1,71), {(0603) (07402>}> < (as3,B1,73), {(07206) 7(0301)}> }

< (a3, B2,71); {(0703) (0305) (0106)}> < (a3, B2,73), {(08})2) (0204)}>

(G, Q) = < (e, 81,7 { sy, wiom; meon )} > < (@181, 72), {7(07()@ 7(0601)}>
< (a3, 81,7 {was1 mwoom )t > < (a3,81,72), {wsssy o) >

Let’s assume (043761771) =ma, (043751,’73) =ma, (0[3,/82,’}/1) =1ms, (a3aﬂ27’73) =

my m (H7QI) and (a17ﬁ1771) =ni, (a1a61772) =na2, (013,61,’}’1) =mns, (063,B17’}/2) =

ng in (G,Q) for easier operation. The tabular forms of these sets are as follows.

Then the "AND" and "OR" operations of these sets are given as below.
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TABLE 5. Tabular form of FHSS (H, )

(]:I7 Ql) U1 U9 us
mi  (0.6,0,3) (0.4,0.2)  (0,1)
ma (0,1)  (0.2,0.6) (0.3,0.1)
ms  (0.7,0.3) (0.3,0.5) (0.1,0.6)
ms  (0.8,0.2) (0.2,0.4) (0,1

TABLE 6. Tabular form of FHSS (G, Q)

(G,Qg) Ul u9 us
ni  (0.3,0,3) (0.1,0.2) (0.6,0.4)
ny  (0.7,0.2) (0.6,0.1) (0,1)
ns  (0.9,01) (0.2,0.7)  (0,1)
n4 (0,1)  (0.5,0.3) (0.3,0.7)

TABLE 7. Tabular form of FHSS (H, Q1) A (G, Qs)

(H, Q1) AN (G,92) Uy Ug

us3
mi X ng (0.3,0.3) (0.1,0.2)  (0,1)
M1 X ns (0.6,0.3) (0.4,0.2)  (0,1)
mi X n3 (0.6,0.3) (0.2,0.7)  (0,1)
mi X ny (0,1)  (0.4,0.3) (0,1)
ma X My (0,1)  (0.1,0.6) (0.3,0.4)
ma X Ny (0, 1) (02, 06) (O7 1)
ma X N3 (0, 1) (02, 07) (O, 1)
Ma X M4 0,1)  (0.2,0.6) (0.3,0.7)
ms X 1 (0.3,0.3) (0.1,0.5) (0.1,0.6)
ms X ny (0.7,0.3) (0.3,0.5)  (0,1)
ms X n3 (0.7,0.3) (0.2,0.7)  (0,1)
ms X m4 (0,1)  (0.3,0.5) (0.1,0.7)
ma X ny (0.3,0.3) (0.1,0.4)  (0,1)
My X ny (0.7,0.2) (0.2,0.4)  (0,1)
ma X n3 (0.8,0.2) (0.2,0.7)  (0,1)
ma X ng (0,1)  (0.2,04) (0,1)

4. CONCLUSION

The aim of this paper is to overcome the uncertainty trouble in more partic-
ular way by way of combing Intuitionistic fuzzy set with Hypersoft set. Some
operations of Intuitionistic Fuzzy Hypersoft set such as subset, equal set, union,
intersection, complement, AND, OR operations are presented. By defining these
notions, the foundation of the intuitionistic fuzzy hypersoft set structure was built.
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TABLE 8. Tabular form of FHSS (H,Q;) V (G, Qs)

(H,Ql) \Y (G, QQ) U U2 us
my X Ny (0.6, 0.3) (0.4, 0.2) (0.67 0.4)
my X Ng (0.7, 0.2) (0.6, 0.1) (O, 1)
mi1 X N3 (0.9, 0.1) (0.4, 0.2) (O7 1)
My X g (0.6,0.3) (0.5,0.2) (0.3,0.7)
Mo X Ny (03,03) (0.2,0.2) (0.670.1)
Mo X Ng (0.7,0.2) (0.6,0.1) (0.370.1)
mo X N3 (0.9,0.1) (0.2,0.6) (0.3,0.1)
. 0,1)  (0.5,0.3) (0.3,0.1)
ma X 71 (0.7,0.3) (0.3,0.2) (0.6,0.4)
ms X Ng (0.7,0.2) (0.6,0.1) (0.170.6)
ms X N3 (0.9,0.1) (0.3,0.5) (0.170.6)
ms3 X N4 (0.7, 0.3) (0.5, 0.3) (0.37 0.6)
my X Ny (0.8, 0.2) (0.2, 0.2) (0.67 0.4)
my X No (0.8, 0.2) (0.6, 0.1) (O, 1)
my X N3 (0.9, 0.1) (0.2, 0.4) (07 1)
Mg X Tig (0.8,0.2) (0.5,0.3) (0.3,0.7)

The validity and implementation of the proposed operations and definitions are
validated through presenting suitable instance. Matrices, similarity measure, sin-
gle and multi-valued, interval valued, functions, distance measures, algorithms:
score function, VIKOR, TOPSIS, AHP of Intutionistic Fuzzy Hypersoft sets will
be future work. We hope that, this study will play a critical function in future
decision-making research.
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