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1. Introduction

Fuzzy sets were introduced by Lotfi.A.Zadeh in 1965 as a generalisation of classical(crisp)sets. Further the fuzzy sets are
generalised by Krassimir.T.Atanassov in which he has taken non-membership values also into consideration and introduced
Intuitionistic Fuzzy sets [[FS] and their extensions like Intuitionistic Fuzzy sets of second type, Intuitionistic L-Fuzzy sets,
Temporal Intuitionistic Fuzzy sets. In section 2, we give some basic definitions and in section 3, we define the Intuitionistic
L-Fuzzy sets of second type [ILFSST] and some basic Operations. Also we establish some of their properties. The paper is

concluded in section 4 .

2. Preliminaries

In this section, we give some basic definitions.

Definition 2.1 ([6]). A Fuzzy set [FS] A in a universal set E is defined by, A = {(z, pa(z))/x € E}, where pa : E — [0, 1]

is the membership function representing the membership degree of element x in the FS A such that 0 < pa(x) < 1.

Definition 2.2 ([6]). The support of a Fuzzy Set A in a universal set E is denoted by Supp(A) and is defined as, Supp (A) =

{z: pa(zx) >0,z € E}.
Example 2.3. Let X ={1,2,3} and A = {(1,0.2),(2,0), (3,0.4)} then, Supp (A) = {1,3}.

Definition 2.4 ([1]). An Intuitionistic Fuzzy set[IFS] A in a universal set E is defined as an object of the form,

A= {<'T?/‘A('T)7VA(37)>/$ € E}?
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where pa : E — [0,1] and va : E — [0, 1] denote the degree of membership and the degree of non-membership of the element

x € E respectively, satisfying 0 < pa(z) +va(z) <1.
The value ma(z) =1 — pa(x) — va(x) is the degree of uncertainty of the element x € F to the IFS A.

Definition 2.5 ([1]). The support of an Intuitionistic Fuzzy Set A in a universal set E is denoted by Supp(A) and is defined

as, Supp (A) = {z: pa(z) > 0,va(z) >0,z € E}.
Example 2.6. Let X = {1,2,3} and A = {(1,0.2,0.8),(2,0.1,0.7), (3,0,0)} then, Supp (A) = {1,2}.

Definition 2.7 ([1]). An Intuitionistic Fuzzy sets of second type[IFSST] A in a universal set E is defined as an object of

the form,

A= {(&, ua(@),vala))/x € E},

where pa : E — [0,1] and va : E — [0, 1] denote the degree of membership and the degree of non-membership of the element

x € E respectively, satisfying 0 < pa(z)® +va(z)? < 1.

The value 74 (z) = \/1 — pa(z)2 — va(x)? is the degree of uncertainty of the element x € E to the IFSST A.

Definition 2.8 ([1]). The support of an Intuitionistic Fuzzy Sets of second type A is denoted by Supp(A) and defined as,

Supp (A) = {z: pa(x)® > 0,va(z)* > 0,z € E}.
Example 2.9. Let X ={1,2,3} and A = {(1,0,0),(2,0.1,0.7), (3,0.6,0.2) } then, Supp (A) = {2,3}.
Definition 2.10 ([1]). An Intuitionistic L-Fuzzy set[ILFS] A in a universal set E is defined as an object of the form
A= {<xnuA(x)a ’/A(x»/m € E}?
where pa : E— L andva : E — L denote the degree of membership and the degree of non-membership of the element x € E
respectively, satisfying pa(xz) < N(va(z)), N : L — L is an unary involute order reversing operation and E be fized.

The value wa(z) = N(sup(pa(z),va(z))) is the degree of uncertainty of the element = € E to the ILFS A.

Definition 2.11. The support of an Intuitionistic L-Fuzzy Set A, is denoted by Supp(A) and defined as,
Supp (A) ={z: pa(z) > 0,N(va(z)) >0,z € E}.
Example 2.12. Let X ={1,2,3,4} and A = {(1,0.4,0.3),(2,0,0),(3,0,0), (4,0.1,0.7)} then, Supp (A) = {1,4}.

3. Operations on Intuitionistic L-Fuzzy Sets of Second Type

In this section, we define the new Intuitionistic L-Fuzzy sets of second type[ILFSST] and establish some of their properties.

Definition 3.1. An Intuitionistic L-Fuzzy sets of second type[ILFSST] A in a universal set E is defined as an object of the

form

A= {{(z,pa(@),vala))/z € E},

where pa : E— L andva : E — L denote the degree of membership and the degree of non-membership of the element x € E

respectively, satisfying pa(x)? < N(va(x))?, N : L — L is an unary involute order reversing operation and E be fized.
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The value 74 (z) = /N (sup(pa(z)?,va(z)?)) is the degree of uncertainty of the element x € E to the ILFSST A.

Definition 3.2. The support of an Intuitionistic L-Fuzzy Sets of second type A is denoted by Supp(A) and defined as,

Supp (A) = {z : pa(z)® >0, N(va(z))® >0,z € E}.

Example 3.3. Let X ={1,2,3,4} and A= {(1,0,0),(2,0,0), (3,0.6,0.3),(4,0.1,0.7)} then, Supp (A) = {3,4}.

Definition 3.4. Let A = {{(z,pa(z),va(z))/z € E} and B = {{(z,us(z),ve(x))/x € E}. For every two ILFSSTs, A and

B, we define the following operations and Relations.

(). AUB = {(z, sup(ua(@), us(@)), inf (va(z), vs (@) /z € E}
(b). AN B = {(z,inf(pa(z), pp(x)), sup(va(z),ve(z)))/z € E}
(c). A= {{z,va(x),pa(z))/z € E}.

Theorem 3.5. For every two ILFSSTs, A and B, we have

(a). AUA=A

(b). AnNA=A

(¢c) AUB=BUA

(d). AnNB=BnA.

Proof.

(a). AUA = {(z,sup(pa(z), pa(x)),inf(va(z),va(z)))/x € E}
AU A = {(w, pa(2),va(@)) /o € B}

AUA=A.

(b). AN A = {{z,inf(ua(@), pa(@)), sup(va(z), va(@))/z € B}
AN A = {(w, pa(2),va(@) /o € B}

ANA=A.

(€). AU B = {(z, sup(pa(2), up(z)), inf (va(z), ve(x)))/z € E}
AU B = {(z, sup(pp(z), pa(z)), inf(vs(z),va(z)))/z € E}
AUB=BUA.

(). AN B = {(&,inf(ua(@), un()), sup(va(z),va () /o € E}
ANB = {{z,inf(pp(x), pa(x)), sup(ve(z),va(z)))/z € E}
ANB=BnNA. (I

Theorem 3.6. For every three ILFSSTs, A, B and C, we have
(a). (AUB)UC =AU (BUCQC)
(b). (ANB)NC=ANn(BNC).

Proof.
(a). (AUB)UC = {{z, sup(pa(z), ps(2)),inf(va(z),vs(x)))/z € B} U{(z, po(x),ve(x))/z € E}
(AUB)UC = {(z, sup(sup(pa(z), p()), po (), inf(inf (va(z), v (), ve(x)))/x € E}
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(AUB)UC = {(z, sup(pa(z), sup(ps (), po(x))), inf (va(z), inf (v (x), vo(x)))) [z € E}
(AUB)UC = {(z,pa(z),va(@))/z € E} U{(z, sup(up(z), po(x)), inf (v (x),ve(z)))/x € E}
(AUB)UC=AU(BUCQC)
(b). (ANB)NC = {(z,inf(pa(x), up(x)), sup(va(z),ve(x)))/z € E} N{(z, pc(z),vo(x))/x € E}
(ANB)NC = {(z,inf(inf(ua(z), ps(x)), po(x)), sup(sup(va(z), vs(x)), ve(x)))/x € E}
(ANB)NC = {(z,inf(ua(z),inf(us(z), po(x))), sup(va(z), sup(vs(z),ve(x)))) /= € E}
(ANB)NC = {(z, pa(z),va@))/z € B} N {(z,inf(up(z), po(x)), sup(vs(z),vo(x))) /v € E}
(AnB)NC=ANn(BNC). O

Theorem 3.7. For every two ILFSSTs, A and B, we have
(a). AUB=ANB

(b). ANB=AUB.

Proof.
(a). AUB = {(z, sup(va(@),vs (@), inf(ua(@), ps(@)))/z € B}
AUB = {{z.inf(na(w), up(x)), sup(va(e), vs(z))) /z € E}
AUB=ANB
(b). ANB = {(z,inf(va(z),vs(x)), sup(pa(z), ps(z)))/z € E}
AN B = {{z, sup(pa(e), u5 (), inf (va(e),vs(z))) /z € E}
ANB=AUB. O

4. Conclusion

In this paper, we have introduced the new extension of Intuitionistic Fuzzy set[IFS] namely Intuitionistic L-Fuzzy sets of

second type[ILFSST] and studied some of their properties. In future we will study some more properties and applications

of ILFSST.

References

[1] K.T.Atanassov, Intuitionistic Fuzzy sets-Theory and Applications, Springer Verlag, New York, (1999).

[2] R.Parvathi and N.Palaniappan, Some Operations on IFSs of second Type, Notes on IFS, 10(2)(2004), 1-19.

[3] R.Srinivasan and N.Palaniappan, Some Operations on Intuitionistic Fuzzy sets of Root type, Notes on IFS, 12(3)(2006),
20-29.

[4] R.Srinivasan and N.Palaniappan, Some Properties of Intuitionistic Fuzzy sets of Root type, International Journal of
Computational and Applied Mathematics, 4(3)(2009), 383-390.

[5] R.Srinivasan and Syed Siddiqua Begum, Some Properties of Intuitionistic Fuzzy sets of Third type, International Journal
of Science and Humanities, 1(1)(2015), 53-58.

[6] L.A.Zadeh, Fuzzy sets, Inform and Control, 8(1965), 338-353.



	Introduction
	Preliminaries
	Operations on Intuitionistic L-Fuzzy Sets of Second Type
	Conclusion
	References

