Advances in Mathematics: Scientific Journal 9 (2020), no.11, 9129-9136
ADV MATH . .
SClI JOURNAL ISSN: 1857-8365 (printed); 1857-8438 (electronic)
https://doi.org/10.37418/ams;j.9.11.18

INTERVAL VALUED ANTI FUZZY NEAR ALGEBRA OVER INTERVAL
VALUED ANTI FUZZY FIELD

P. NARASIMHA SWAMY', C. SARASWATHI, AND L. BHASKAR

ABSTRACT. The notion of an interval valued anti fuzzy field and interval valued
anti fuzzy near-algebra over an interval valued anti fuzzy field is introduced.
Using this notion we have described some basic properties with suitable exam-
ples.

1. INTRODUCTION

Zadeh [12] initiated the notion of a fuzzy set in 1965. Kim, Jun and Yon
[7] have studied the concept of an anti fuzzy sub near-rings and anti fuzzy
ideals of nearrings. Chandrasekhara Rao and Swaminathan [4] introduced the
concept of an anti homomorphism in fuzzy ideals of near-rings. Brown [3] in-
troduced the concept of near-algebras. In [9] Srinivas and Narasimha swamy
have introduced the concept of fuzzy near-algebra over fuzzy field. Srinivas,
et. al. [10], [1] discussed anti fuzzy near-algebra over an anti fuzzy field and
also an anti homomorphism and anti fuzzy ideal of near-algebras. Some ba-
sic information about the interval valued fuzzy set given in [6]. Biswas [2]
defined interval-valued fuzzy subgroups of the same nature of Rosenfeld fuzzy
subgroups. Davvaz [5] introduced fuzzy ideals of near-rings with interval val-
ued membership functions.

Lcorresponding author
2020 Mathematics Subject Classification. 16Y30, 03E72.
Key words and phrases. Near-algebra, Anti fuzzy field, Anti fuzzy near algebra, interval valued

number.
9129



9130 P. NARASIMHA SWAMY, C. SARASWATHI, AND L. BHASKAR

Thillaigovindan et al. [11] have studied interval valued fuzzy ideals and anti
fuzzy ideals of near-rings. Interval valued fuzzy near algebra over interval val-
ued fuzzy field is introduced by Narasimha Swamy, et. al. in [8].

In this paper we introduce the concept of an interval valued anti fuzzy field
and interval valued anti fuzzy near-algebra over interval valued anti fuzzy field.

2. PRELIMINARIES

For the sake of continuity we recall some basic definitions.

An interval valued number p on [0, 1] is a closed subinterval of [0, 1], that is
p = [p~,pT] such that 0 < p~ < p* < 1 where p~ and p* are lower and upper
limits of p respectively. The set of all closed sub intervals of [0,1] is denoted
by D[0, 1]. In this notation 0 = [0-,0] and 1 = [1~,1*]. We also identify the
interval [p, p| by the number p € [0, 1]. For any two interval numbers p = [p~, p*]
and ¢ = [¢—,¢"] on [0, 1], we define

D p<gep <q¢ andpt < gt

(i)p=qgep =q¢ andp" = g7,

(iDp<gep<qgandp #g,

(iv) kp = [kp~, kp™], for 0 < k < 1.

For any interval valued numbers p; = [p; ,p/ ], % = [¢; ,q¢] € D[0,1],i € I an
index set we define

max'{p;, ¢;} = [max’ {p;, ¢; }, max’ {p;", ¢ }],

min'{p;, ¢;} = [min’ {p;", ¢; }, min' {p;", ¢ }].

. 2 ()
inf’ @; = [inf a; , inf ;] and
i€l i€l

sup’ @; = [supa; , sup a;il.
iel iel

Definition 2.1. Let Z be a non-empty set. A mapping i : Z — DJ0,1] is called
an interval valued fuzzy subset of Z. For all x € Z,jn = [, put], p~ and ut are
fuzzy subsets of Z such that = < p*. Thus ji(x) is an interval (a closed subset of
[0, 1]) not a number from the interval [0, 1] as in the case of fuzzy set. Let [,V be
an interval valued fuzzy subset of Z. Then the following are holds:

() i <7 file) < 7(a),

() p=v < u(z) =v(x),

(iii) fi = 7 & fi(z) = 7(x),

(iv) (nUP)(z) & max{p(x),v(z)},
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(v) (7 N %)(x)  min'{i(z), ()},
(vi) QI wi(x) = inf"{p;(z) : i € 1},
i) U pi(z) = sup™{ji;(x) 11 € T}

el

Here inf'{ji;(z)/i € A} = [i.nj{{ﬂi (x)}, inj{{uj(x)}] is called interval valued infi-
1€ 1€

mum norm and sup'{fi;(x)/i € A} = {sup{u; (z)}, sup{uj(x)}] is called interval
i€A €A

valued supremum norm

Definition 2.2. A mapping min’ : D[0, 1]xD|0, 1] — D0, 1] defined by min‘(a, b) =
[min(a=,b7), min(a™,b*)] for all a,b € [0,1] is called an interval min-norm. A
mapping max’ : D[0,1] x D[0,1] — D[0, 1] defined by max'(@, b) = [max(a~,b~),
max(a™,b")] for all @,b € [0, 1] is called interval max-norm. Let min’ and max’ be
the interval valued min-norm and interval valued max-norm on D|0, 1] respectively.
Then the following are true.

(1) min{a,a} = a and max{a,a} =aVva e D0, 1].
(2) min{a,b} = min{b, a} and max{a, b} = max{b,a} ¥ a,b € D0, 1].
(3) Ifva,b,ce D[0,1], a> b, then min{a,c} > min{b, &} and
mzéx{c_z, c} < mléx{l_), c}.
Definition 2.3. A right near-algebra Y over a field Z is a linear space Y over Z
on which a multiplication is defined such that
(1) Y forms a semigroup under multiplication,
(1) multiplication is right distributive over addition(i.e. (a + b)c = ac + bc) for

every a,b,c € Y, and
(17i) A(ab) = (Aa)b for every a,b € Y and X\ € Z.

3. INTERVAL VALUED ANTI Fuzzy FIELD

Definition 3.1. Let ¥ be an interval valued anti fuzzy subset of a field Z. Then ¥
is called an Interval Valued Anti Fuzzy Field of Z if the following conditions hold:
(i) V(l+d) <max(U(1),¥(d)) = V() V V(d) forevery l,d € Z,
(ii) W(—1) < V(1) for every r € Z,
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(iii) W(ld) < max(V (1), ¥(d)) = U(l) V U(d) for every I, d € Z,
Gv) W) < ﬁ/( ) for every [(# 0) € Z.

Theorem 3.1. If U is an interval valued anti fuzzy field of Z, then (i) W(0) < W(l)
for every | € Z, (ii) W(1) < (1) for every I(# 0) € Z and (i44) ¥(0) < W(1).

Proof.

(V1€ 2 9(0) = 0 1) < mas(0) B(1)) < mas(). 60 = 00
(i1) For any I(# 0) € Z, ¥(1) = (ll D) <max(¥(1), (1)) <
b(1).

(11) Particularly for [ = 1 in (i), we get ¥(0) < W(1). O

=
Q
Bay
K
K
=
S~—
Il

Note: If ¥ is an interval valued anti fuzzy field of Z, then ¥(0) < ¥(1) < ¥(l)
for every [(#£0) € Z.

Theorem 3.2. U is an interval valued anti fuzzy field of Z iff the following two
conditions holds:
(i) U(l — d) < max(¥(1),U(d)) for every |, d € Z;
U

0
(i) U(ld~") < max(¥ (1), ¥(d)) for every I, d(+ 0) € Z.

Proof Suppose that ¥ is an interval valued anti fuzzy field of Z. Then
(1) U(l —d) = (I + (—d)) < max(¥(1), ¥(—d)) < max(¥(l), ¥(d)) for every
l,de Z,
(i) W(ld™) < max(¥(1), U(d1)) < max(¥(l), ¥(d)) for every I,d(# 0) € Z.
Conversely, suppose that the two conditions of the hypothesis hold. Now
B(~1) = B(0 — 1) < max(¥(0), U(1)) < max(B(1), V(1)) = ¥(Q),
Ul +d) =¥ - (—d) <max(¥(),¥(—d)) < max(¥(1), (d)),
[ U(l

T~ = (1) < max(T(1), T(1)) < max(¥(1), ¥(1)) = ¥(1)(for I # 0)
and

U(ld) = W(l(d)™1) < max(V(]), U(d™") < max(¥(1), U(d)).
Thus ¥ is an interval valued anti fuzzy field of Z. O

Theorem 3.3. Let Z and Z' be two fields. Let  : Z — Z' be an onto homomor-
phism. If ¥ is an interval valued anti fuzzy field of Z and V' is an interval valued
anti fuzzy field of Z', then ®~'(¥') is an interval valued anti fuzzy field of Z and
& (W) is an interval valued anti fuzzy field of Z'.
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4. INTERVAL VALUED ANTI FUzZYy NEAR-ALGEBRAS

Definition 4.1. Let L be a near algebra over a field Z. An interval valued anti
fuzzy subset O of L is called an Interval Valued Anti Fuzzy Near Algebra of L over
an interval valued anti fuzzy field U of Z if it satisfies the following four conditions:
i) (a +d) < max(d(a),9(d)) = J(a) V I(d),
ii) 9(Aa) < max(¥(X),d(a)) = ¥(N) v i(a),
iii) ¥(ad) < max(z?(a), J(d)) = d(a) Vv I(d),

(
(
(
( (1) < 9(a) forall a,d € L and X € Z, 1 is the unity in Z.

i
w) U(1

5. EXAMPLES AND RESULTS

Let Z = Z, = {0,1},, , be a field. And let ¥ : Z — D|0,1] be an interval
valued anti fuzzy subset of Z defined by ¥(0 ) = [0,0.1], ¥(1) = [0.1,0.2], ¥(a —
d) < max(¥(a), ¥(d)) and ¥(ad ') < (¥(a), U(d))(particularly for d # 0). Then
¥ is an interval valued anti fuzzy field of Z.

Let L = {0,p,q,r} be a set with two binary operations “+” and “.” whose
composition tables are as follows

+10 p g r 0 pqgr
010 p g r 0(0 0 0 O
plp 0 r ¢ p|0 ¢ 0 ¢
qglq r 0 p qg|/0 0 0 0
rir g p 0O ri0 g 0 ¢

Scalar multiplication on L is defined by 0-z = 0,1-x = « for every x € L, where
0,1 € Z. Clearly L is a near-algebra over the field Z.

Let J : L — D[0,1] be an interval valued anti fuzzy subset of L defined by
J(0) = [0.5,0.6] and J(p) = J(¢) = I(r) = [0.7,0.8]. Then ¥ is an interval valued
anti fuzzy near algebra of L over an interval valued anti fuzzy field ¥ of Z.

Theorem 5.1. If 0 is an interval valued anti fuzzy near algebra of L over interval
valued anti fuzzy field V of Z, then ¥(0) < 9(a) and 9(0) < 1(a) for every a € L.

Proof. By the definition of an interval valued anti fuzzy field and interval valued
anti fuzzy near algebra, we have ¥(0) < (1), ¥(1) < 9(a). This implies that
T(0) < 9(a) for every a € L. Now
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9(0) = ?(a —a)
= J(la — la)
< max(max(gl(l),?(a)),max(tll(—lz,ﬁ a)))
< max(lpax(ﬁ(a),ig(a)),NmaX(\Il(l),19((1 ))
< Iflax(f}(a), max(¥(a),¥(a)))

0

Theorem 5.2. ¥ is an interval valued anti fuzzy near algebra of L over an interval
valued anti fuzzy fieldU of Z iff the following conditions hold:

()O(M + pd) < max(max(T(N), 19([)) max(¥(u),9(d))),

(#1)0(1d) < max(0(1),0(d)) and (i53)¥(1) < D(1)
foreachl,de L; \,u € Z.

Proof. Suppose that ) is an interval valued anti fuzzy near algebra of L over
interval valued anti fuzzy field ¥ of Z. Then for every A\, u € Z and I, d € L, we
have J(Al + pd) < max(9(\), 9(ud)) < max(max(W(X), 9(1)), max(V(x),J(d))).
Since 9 is an interval valued anti fuzzy near algebra of L, then the remaining
two conditions hold directly. Conversely, suppose that the three conditions of
the hypothesis hold. Then

I(Il+d) = 91+ 1d)
< Inau{(nlax(\%/(1),~19(l)),max(~ (1),}9(d)))
< max(max(z?(l), ¥(1)), max(9(d), ¥(d)))
< max((1), B(d)),

JN) = JN+0D)
< max(max(¥(N), 3(0)), max(F(0), (1))
< max(max(W(A), J(1)), max((1), 9(1)))
< max(max(W(A),d(1)),9(1))

Also we have 9(Id) < max(9(1),9(d)) and ¥(1) < 9(1).
Hence 4 is an interval valued anti fuzzy near algebra of L over interval valued
anti fuzzy field U of Z. O

Theorem 5.3. Intersection of a family of interval valued anti fuzzy near algebras
is an interval valued anti fuzzy near algebra.
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Definition 5.1. For any family of interval valued anti fuzzy sets {U; : i € A} of a
Near Algebra L, the union of {U; : i € A} is defined by (\/ ¥;)(a) = sup{d;(a) :
ieA
i€ A}

Theorem 5.4. If {0); : i € A} is a collection of interval valued anti fuzzy near

algebras of a near algebra L, then so is \/ ;.
ieA

Proof Let {0; : i € A} be a family of interval valued anti fuzzy near algebras of

L over interval valued anti fuzzy field ¥ of Z. Let a,d € L and \ € Z. Then
(V9)(a+d) = sup{Di(a+d):iecA}

- < sup{max(Ji(a),,(d)) : i € A}
= max{sup( i(a) i€ A),sup(vi(d) : i € A)}
max{('l/ ;) (a), (Z/A 9;)(d)},
(il/Aéa(m = sup{di(Aa) : i € A}
< sup{max( (N), 0 ( )) i€ A}
= max{sup(T(\),? (CL)) i€ A}
- max{\%f( ), sup( i(a) i€ N)}
= max{¥V(A ),(é//\ﬁz)( a)},
(’Ll/A rgl)(ad> = sup{@l(ad) 11 € A}
sup{max(9;(a ( )) i€ A}

[l IA

Ji(a),
max{sup(z?i(a) i e A),sup(d;(d) :i e A)}
max{ (il/A Bi)(a), (ié/A Ji)(d)}-

Since each ¢; is an interval valued anti fuzzy near algebra of L, then for each i
we have W(1) < ;(a) for every a € L. This implies that ¥(1) < (\/ 9;)(a).
ieA

Thus \/ ¥, is an interval valued anti fuzzy near algebra of L over the interval
ieA
valued anti fuzzy field U of Z. O
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