MSW MANAGEMENT -Multidisciplinary, Scientific Work and Management Journal
ISSN: 1053-7899
Vol. 36 Issue 1s, 2026, Pages: 6-11

ELSEVIER

Lattice Valued Picture Fuzzy Mappings

Tweena Evangelin.P™
PG and Research Department of Mathematics,
Nirmala College for Women, Coimbatore, Tamil Nadu, India
tweenaevangelin@gmail.com, [0009-0004—4645—-2798]

A.Francina Shalini?
PG and Research Department of Mathematics,
Nirmala College for Women, Coimbatore, Tamil Nadu, India
francshalu@gmail.com, [0000—0003—0372-7240]

ABSTRACT:
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1. INTRODUCTION
In the recent years, the field of fuzzy set theory has evolved to better capture the complexities of real-world decision-making processes.
Fuzzy sets introduced by Zadeh (cf. [9]) could not model uncertainty. To overcome this, Intuitionistic fuzzy sets was defined by Atanassov
(cf. [1]). Smarandache (cf. [6]) proposed the concept of Neutrosophic sets. Jose James and Sunil C. Mathew (cf. [4]) introduced Lattice
valued Neutrosophic sets and defined Lattice valued Neutrosophic mappings. Picture fuzzy set, introduced by B. C. Cuong (cf. [2]),
introduces a novel approach to represent and analyze fuzzy sets with higher degrees of granularity. Sijia Zhu studied the distance measures
of picture fuzzy sets (cf. [12]) and interval-valued picture fuzzy sets with their applications (cf. [11]). New distance and similarity measures
of picture fuzzy sets were defined by Henan Li (cf. [5]). Chen Zhang and Zengtai Gong (cf. [10]) introduced Picture Fuzzy concept to
Lattice models for Knowledge structure analysis. Tweena Evangelin P and A. Francina Shalini defined Lattice Valued Picture Fuzzy Sets
(cf. [7]) by inducing picture fuzzy sets to the theory of lattices and developed their topologies (cf. [8]). Building upon the concept of Lattice
Valued Picture Fuzzy Sets, Lattice Valued Picture Fuzzy Mapping is used to model relationships, particularly when there are multiple
levels of uncertainty involved. Lattice Valued Picture Fuzzy Mapping holds considerable promise in various research and application
areas.
In this paper, we define Lattice Valued Picture Fuzzy Mappings and inverse Lattice Valued Picture Fuzzy Mappings. Some of their
properties are investigated.

11 Preliminaries

Definition 1.1. (cf. [3]) Let P be a non-empty ordered set. If x V yandx A yexistforall x,y € P,then P is called a lattice.
Definition 1.2. (cf. [2]) A picture fuzzy set A = {{x, na(x), n4(x), va(x))|x € X} where py(x),n4(x), va(x) € [0, 1] are called
the positive, neutral and negative membership degrees of x in A and satisfy the condition: ¥x € X,p(x) + n74(x) +va4(x) < 1.
Now, 1 — (pa(x) + n4(x) + v4(x)) is the degree of refusal membership of x € X.

Definition 1.3. (cf. [7]) Consider the universe X and a nontrivial complete boolean lattice L. A Lattice Valued Picture Fuzzy Set (LVPFS)
Ay = {{x, ey (), n(AL)(x),v(AL)(x)) | x € X} where pa,y(x) : X — L is the positive membership degree, ¢4, (x) + X — L
is the neutral membership degree and ’V{AL)(X) : X — L is the negative membership degree.

a0 = (ay OV sy () V vea,) (X)) is the refusal membership degree of x in A,

LVPFS(X) represents set of Lattice Valued Picture Fuzzy Sets in X.

Definition 1.4. (cf. [7])

1 A, C 4, u(ﬁib)(ﬂ < M{A2L}(X).n(ﬂ1L)(X) < H(A2L)(X).V( )(X) Z V(,, )(X)
2. AU Ay = { (x, u(“‘l;.UAZL)(X)'n(AJLUAZ;.)(X)'V(AILUAZL)(X)> x € X }, where

M4y 0 i, )(X) = M(AIL)(X)V M s, )(X).

May, 00, }(X) = (4 L}(X)f\??( )(X).

V(aig0a) ) = V() O AV (o)
3. AN Ay = ( A 04 )(x)'n(“‘lf.““‘zf.)(x)'v(“‘lf.““‘h.)(x)) x € X }, where

Ky, )(X)— M, )(X)/\ u(ﬂzL)(X).
May, 04, }(X)—??{ }(X)/\??( )(X).

(X)—V( )(x)VV( (x).

(AanAZ } AZL)
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2. MAIN RESULTS

Definition 2.1. Let A, € LVPFS(X),B, € LVPFS(Y) and € be a mapping from X to ¥. The Lattice Valued Picture Fuzzy Mapping
(LVPFM) from LVPFS(X) to LVPFS(Y) induced by < is defined as

F (40 = (2.3 (4) D15 () O ¥(5 a) ) 1Y EV)

where
MG ) @ =V, (ap®),

xe&~1(y)

(3 ) MW=_A {nu®®}

x€ #71(y)

V(3 ) 0= _ A {vuy}

xE2 1Y)

n{g @) () = (,u(; ) (v ??(; @) v v(g ) (y)) is the refusal degree of y in € (A4.).

Example 2.2. LetX = {xy,x2,x3} Y = {y4, 2} and € be amapping such that £(x;) = y;, 2(x2) = v, €(x3) = y1.

h
Figure 1: Boolean lattice of order 2

Let A; = {{xq,c, f, g) {x3,a,d, b),{x3,e,g,c)}and B, = {{v1,d, a,c),{ Vs, g,e b)} be LVPFSs in X and Y respectively, where
L is the lattice in figure 1.

Then, the LVPFM from A, to B, is &: A, — Bysuchthat® (4,) = {{vy,a,h,g),{ v, a d b}

Definition 2.3. Let A, € LVPFS(X),B, € LVPFS(Y) and < be a mapping from X to Y. The inverse Lattice Valued Picture Fuzzy
Mapping from LVPFS(Y) to LVPFS(X) induced by < is defined as

FBD = (% H(5) CM(00) (O (35,7) )1 ¥ € X)
where

H(aey) ) = ey (2(0),
(&) () = npy (),

V(E{BL}) (x) = V(BL)(QI’(X)).

H{E[BL]) ) = ( Ju{aBL)) (x)Vv H(E(BL]) (x)v V(E{BL}) (x)) is the refusal degree of x in E(BL).

Example 2.4. Consider the LVPFM in example 2.2.
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The inverse LVPFM is @ (B,) = { (x,,d, a,c),{x3, g,e,b),{x3,d, a, c)}.

Theorem 2.5. Let : X — Yand ¢ : LVPFS(X) — LVPFS(Y) be a LVPF mapping. Then,
1. & isone-to-one iff # is one-to-one

2. P isontoiff # is onto

3. Pis bijective iff € is bijective

Proof. The proof is obvious.

Theorem 2.6. @ is injective if & 0P =1 where I is the identity mapping on LVPFS(X).
Proof. Let A; € LVPFS(X) and suppose that 2 is injective. Then,

FE ) O = e Yay (Man ) = rap &),
M3 ) ) = 1{ }{ Ny (x) } = neay ),

Y(F @) o) = A 1( ){ Vi) (1) 3 = vy ).

> F(a) = {(y. (3 o) OV (5 (o) O) V(3 ) D)) 1Y E V)
(Fod)) = # (%)
qb{A ) (qb(x)) ?? =1‘>[A } (qb(x)) qb(A )) (qb(x))) |x € X}

5
= (o
= (%5 00) O (5 ) 0D V(3 ) D)1 X € X}
(% ey ) meap (O, vy ) [ x EX )

Ag

oIl
‘B'T

= Pod =1

Conversely, if Fod =1 , then & is injective.

Theorem 2.7. Let A; € LVPFS(X),B, € LVPFS(Y) and ¢ be a mapping from X to Y. Then,

1 3 (5 (4)) = AL if  is injective

2. F (?6 (B) = By if & s surjective
Proof.

1 The proof is a consequence of Theorem 2.6.
2. Let € be surjective.

2B = {{x e (#00)). 008 (#00), vz (D)) x € X }

F(E@) =y Y, (360 A nap(@@) A,
= {(y,1ep ) 1@ ), vy M) |y EY )

V(BL)(¢(X))) |x EX,yEY]}

Theorem 2.8. LEtAlL-AzL € LVPFS(X), BlL- BZL € LVPFS(Y) and © bea mapping from X to Y. Then,

L Ay, €Ay = f(AlL) = f(AZL)
2. By, € By, = #(By,)< #(B,,)
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Proof.

1. A, €4, & ”(AlL)(x) = ”{AZL}(X)'”(AlL)(x) = M(a, )(x) V(ay )(X) = V(a, )(x)

= x€ qb\—/l{y} (u(ﬂlL) (x)) = x€E qs\fl{y} (H(AZL)(X))
xe zbl}‘[y} (n(ﬁiL)(X)) = x€E 4"41(}’) (H(ML)(}C))

redig) (V(Au}(x)) % rediy) (V(ﬂzb)(x))

= H(E(AIL))(}’) = H(s(}bb))(}’).
"(60)) 2 = @(0,)
Y(#(4,) P = V(#(4,)

5 )(x) = M{B%}(X) ??( }(x) - n( }(X),V{BIL)(X) = V{B%}(X)

= W, )(‘f’(X)) = H(s, )(‘f’(X))
(s, )(‘P(X)) <, (‘P(X))
V(B )(‘-P(x)) = ’V( )(qf’(x))

= M(E(BIL))(X) = (B:IL))(X)'
H(E(B1L))(x) = H(—(BIL))(X).

V(#(51,) ) = V(#(5,,))

—
9 ]

]

= 5(811,) < E(BZL)

Theorem 2.9. Let A;, B, € LVPFS(X), By,,B;, € LVPFS(Y) and ¢ be a mapping from X to ¥. Then,

1. ‘E"(AL UBL) = E(AL)UCE;(BL)

2. ‘E"(AL HBL) = E(AL)HCE;(BL)

Proof.

L Fw = ({r Y @) A (@Y. A e )1y Er)
F@) = ((n, Vo, (He0@). A @Y, A, (Ve @)} IyEY)

F@ apud ) ) = (xe ot My () }) ( A B(gy) () })

e, (ap @V pey )

e ;‘1(1 o) (N(ALUBL) (x))

M3 (au) @)
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(= {AL}UE{BL})(J’) = ( FAYS }{ My () } ) ( Do, ){ Ny () 3 )

(??{AL}(X) A ??{BL}(X))

A
rE2(Y)

e ¢/—\1 o) (??{ALUBL}(X))

= (3 (ayuep) P

V(@@ )Y = (x Py V[‘“L)(x)}) ( /}l(y){v(sb}(x)})

- XE q"x_\l(y] (V{AL} (x)A V{BL} (x))

xe qrﬂl o) (V(ALUBL)(X))

V(3 apurp) P

Thus, ® (A4, UB,) = & (A4))U ¥ (By).

2. The proof is analogous to that of (1).

Theorem 2.10. Let Ay,,A,, € LVPFS(X), A;, B, € LVPFS(Y) and © be a mapping from X to ¥. Then,

—

1. 3 (A,UB) = ¢ (AU =3 (B)
2. ég(AL NB;) = ég(a’ilz.)ﬂég(ﬁ"‘a)
Proof.

1. M(E{ALUBL})(X) = M(ALUBL)((p(x))

- (M{AL}(qb(x))) v (H{Bz}(qf’(x)))

( () (x)) ( H(z@y) (x))

(x)

~ (7 (apu )

e (ALUBL})(X) = N(agury) (P))

— (10 (#09)) A (65 (2 ))

z( M(Fan) (x)) ( (#@E) (x))

=13 (apu# ) O

V(5 agusp) 00 = Viawsy (P())
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= (veap (2(0))) A (visy (2(0))

= ("(E(AL)) (x )) A ("(E(BL)) (x ))

= V(3 (apus @) O

Thus, ® (A, UB,) = @ (4,) U ® (By).
2. The proof is analogous to that of (1).
CONCLUSION

In this paper, we have defined Lattice Valued Picture Fuzzy Mappings and inverse Lattice Valued Picture Fuzzy Mappings. We have
also investigated some of their properties. We can further probe the applications in real life situations.
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