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Abstract
The concept of intuitionistic fuzzy near-algebra over a fuzzy field is studied and using this notion we

obtained some results on fuzzy near-algebra. We study the “necessity” and “possibility” operators on
intuitionistic fuzzy near-algebra over a fuzzy field and study the nature of intuitionistic fuzzy near-algebra.

1. Introductory Concepts
In [2] Brown introduced the concept of Near-algebras. Nanda [7] studied the notion of fuzzy algebras

over fuzzy fields and then redefined by Wenxiang Gu and Tu Lu in [4]. Srinivas and Narasimha swamy
introduced the concept of a fuzzy near-algebra over a fuzzy field and investigated the properties of this notion
in [11]. In addition, many attempts has been made in the field of near-algebra according to the physical
situation was studied in the finite dimensional continuous field by Irish [6] and Yamamuro [13]. The
applications of near-algebra was studied by Srinivas and Narasimha Swamy [10,11]. In this paper we
introduce the concept of intuitionistic fuzzy near-algebra over a fuzzy field and some results on fuzzy near-

algebra were obtained.

Definition 1.1 Let X be the collection of objects denoted generally by x. Then a fuzzy set Ain X is defined

as A={<x,a,(x) > xe X}where a,(X) is called the membership value of xin Aand 0<¢,(x) <1.

Definition 1.2 A (right) near-algebra Y over a field X is a linear space Y over X on which a multiplication is

defined such that (i) Y forms a semi group under multiplication and (if) multiplication is right

distributive over addition and (iii) (1a)b=A4(ab)forall a,beYand A< X.

Definition 1.3 A fuzzy subset F of X is called a fuzzy field of X , if it satisfies the following four conditions

forall x,ye X:

(V) a; (x™)z e, (x) for any x 0.
Definition 1.4 Let X be a field, F be a fuzzy field of X and Y be a (right) near-algebra over a field X . Let
A be the fuzzy subset of Y. Then A is called a fuzzy near-algebra in Y, if the following conditions are

satisfied,
() aa(Yi+Y2) 2 a,(yy) Aax(y,)
(i) aa(Ay) 2 ae (A) Aas(yy)
(iii) aa(Y1Y,) 2 an(y;) Aaa(y,)
(iv) o (D) = oy (yy)
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forall y,y,eYand 1€ X.
Definition 1.5 An intuitionistic fuzzy set Aover Xis an object having the form
A={< X, a,(X), Bo(X) > xe X}, where a,(X):X —>[0,1] and pg,(x): X —[0,1]with the condition
0<a,(X)+ B,(x)<1for all xe X . The numbers «,(x) and f,(x)denote, respectively, the degree of
membership and degree of non membership of the element xin the set A. Obviously when
Li(X)=1-a,(x)for every xeX, the set Abecome a fuzzy set. A intuitionistic fuzzy set
A={< X, a,(X), Bo(X) >, x e X} over X isdenoted by A= (a,, S,).
Definition 1.6 A mapping f of a near-algebra Y, onto a near-algebra Y, is called a near-algebra
homomorphism, if it satisfies the following three conditions:

() FOr+y) =)+ f(y,),

(i) f(Ay)=4f(y),

(i) fyy,) = f(y) F(y),
forall y,y,eY, AeX.

2. Intuitionistic Fuzzy near-algebra over a Fuzzy field
We now study the concept of intuitionistic fuzzy near-algebra (IFN-algebra) over a fuzzy field and we

investigate some properties and theorems related to this new concept.

Definition 2.1 Let X be a field, F be a fuzzy field of X and Y be a (right) near-algebra over a field X . Let

A= (a,,p,) be the intuitionistic fuzzy subset of Y . Then A is called a intuitionistic fuzzy near-algebra in Y
over a fuzzy field F , if the following conditions are satisfied,
() aa(yr+Y,) 2 an(Vo) nan(y,) and Ba(Y+Y2) < Ba(Ya) v Ba(Y2)
(i) aa(Ay) 2 ap (A) Aan(y;) and Bu(AY) S e (4) v Ba(Yy)
(iil) a,(Y1Y2) 2 an(y) A aa(Y,) and Ba(Y1Y2) < Ba(¥i) v Ba(Y2)
(iv) ae (D2 a,(yy) and Se (1) < Ba(yy)
forall y,,y, €Y and A e X . Aintuitionistic fuzzy near-algebra Aof Y is denoted by (A)Y).
Example 2.2 Let X =Z,={0,1,2}, , and let F =(x, ) be a fuzzy field over X defined by,

02 ifx;, =0
0.1 optherwise

ag(x,) = {
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For any x,X, € X, we have X, —X, € X and forx, #0, xx," € X . Thus X is a field. Let Y ={0,a,b,c}be a

set with operations “+” and “-” as follows,

OO |(T|T
O |ITIO(O

O|T|g O+
O|T| |O|O

TIO |0 |
o|Oo|O0|Oo|T
T|O|T|O|lo

O|T|D |Of e
OO0 |O0|Oo

T|O|T0|O|D

Also, if a scalar multiplication on Y is defined by

0 ifAi=0
x otherwise

o

for every y, €Y, A€ X . ClearlyY is a near-algebra over the field X. Let A=(«,,,)be a intuitionistic fuzzy
subset of Y defined by,
ay(y,) = {

Let A, iue Xand y,,y, €Y, Sothat A=(e,, £,)is a intuitionistic fuzzy near-algebra over the fuzzy field F of

003 if x=10
0.02 otherwise

05 ifx=0
0.7 otherwise

and  B,(y,) = {

X.

Theorem 2.3 Let A=(a,,f,) be a intuitionistic fuzzy near-algebra of Y. Then «,(0)>«,(y,) and

Ba) < Ba(y,), forall y, €Y .

Proof Since an(0) =a, @1y, =1y, 2 [a (D) Ao, (V)AL (D) A an (V)] Z ax (V) A () Za,(Y,) .

Therefore a,(0)>a,(y,). Also
Ba(0) = B, Ly, —1y,) <[B )V Ba(Y)] VIBA (D) v Ba(YDI < Ba(W1) v Ba(W1) < Ba(Y1) - Therefore
Ba0) < Ba(y1) -

Theorem 2.4 Let F be a fuzzy field of the filed X, Y be the near-algebra over X and A is a intuitionistic
fuzzy set of Y . Then (A,Y)is a intuitionistic fuzzy near-algebra over a fuzzy field (F, X)if and only if (i)

ap(AY, + 1Y,) 2 [ae (A) A e (Yl Alae (1) Aay(Y,)] and
Bu(AY, + u1y,) <[ag (A) v Ba(Y)]V Lo (1) v BA(Y,)] (ii) an(V1Y,) Z ap (Y1) Aau(y,) and

Ba(1Y2) < Ba(Y) v Ba(Y,) (iii) ap (D) 2 a,(y,) and ap () < B,(y,)forany y,,y, eYand A, ue X
Proof Suppose that (AY)is a intuitionistic fuzzy near-algebra over a fuzzy field (F, X). Then (i) for any

VY, €Yand A, pe X, we havea, (1Y, +u1Y,) 2 ay(Ay) ra(uy,) 2 [ap () Aa,(Y)IA Lo (1) Aaa(Y,)].
Clearly (ii) and (iii) holds directly from the definition of a intuitionistic fuzzy near-algebra of Y .

Conversely, suppose that the three conditions of the hypothesis hold. Then
() aa(y; +Y,) = 2,1y, +1y,)
> a,(1y;) Aay(ly,)
>[ae D) nap (Yl Alae @) Aaa(y,)]
>[aa (Y1) A an(Y)IA[aa(y,) A a(y,)]
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2 a,(yo) A aa(y,)]
and S, (Y, +Y,) = Ba(Ly, +1y,)
<lae @ v Bu(y)IvIae Q) v Ba(Y)]
<[Ba (YD) v Ba(YDIVIBA(Y2) v Ba(Y2)]
< Ba(y) v Ba(Y,)
for everyy,y,€Y and A,ueX. By hypothesis, the remaining two conditions of the definition of a

intuitionistic fuzzy near-algebra of Y holds directly. Hence (A,Y) is a intuitionistic fuzzy near-algebra of Y
over a fuzzy field F.

Theorem 2.5 Suppose (A,Y) is a intuitionistic fuzzy near-algebra of Y over a fuzzy field F. Then the
following conditions holds for any vy,,y, €Y and A, ue X
() aa (V= ¥2) 2 an (Vi) Aaa(Y,) and Ba(Ys=Y,) < B (V1) v Ba(Yz)
(ii) e, (V) <aa(y,)implies e, (Y +Y,) Aaa(Y.) = aa(Y1): @a(VaY2) A ea(Y.)=a,(y;)and
Ba(¥1)2 B, () implies B, (Y, +Y2)v Bu(¥2) = Ba(1): Ba(¥iY2) v Ba(Y2) = Ba(2)
(iii) ap(y) < ap (A) impliesa, (Ay,) Aa, (Vi) =aq(Y:)
Ba (1) 2 ez (A) implies B, (2Y,) v B (1) = Ba (Y1)
Proof (i) (i) aa(y,—Y,) = a,(1y; ~1y,)
2 a, (1Y, +(=1)Y,)
> a,(1y;) A a,[(=1)Y,]
2 [ae ) A, (Y] ALae (1) A, (Y,)]
2 [a, () A, (y)IA[aa(y,) Aan(y,)]

(y,)and

> ap (Y1) Aay(Y,)]
and S,(Y1 = Y.) = Bady, +[(=D)Y.]
<[ae @V Ba(y)lvIae (1) v B4(¥,)]
<BA(Y) Vv Ba(YIIVIBA(Y2) v BalY,)]
< Ba(Y) v Ba(Y2)
(i) If o (y,) <a,(y,)and by the definition of intuionistic fuzzy Near algebra, we have
a, (Vi +Y2) A (Yo) =[an (i) Aan (Vo)1 n e, (Y,)
> [, (V2) A aa (Y2 )] A an (V) if aa (Vi) < aa(y,)
2[en (Vo) Aaa(Yo)In s (Y2)
>a, (Vi) Aaa(Ys)

>a, () ray () if an(Vi)<aa(y,)
JETIR1907781 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 196



http://www.jetir.org/

© 2019 JETIR June 2019, Volume 6, Issue 6 www.jetir.org (ISSN-2349-5162)

=a,(¥,)
Therefore a, (Y, +Y,) A (Y, ) =aa (Y1)
AlSo, @, (ViY,) Aaa(Y,) =[an (V1) Aan(Y,)]ran(Y,)
an(i¥2) Aaa(Yz) =lan (Vo) Aaa(Y2) Aaa(Ys)
> [, (V2) A aa (Yo ] A an (V) 0f an (Vi) < e (Y2)
>[ay (Vi) Aan (Vo)A (Ys)

2OZA()/l)/\OfA(yz)

\

aA(yl)/\aA(yl) if aA(yl)SaA(yZ)

(Y1)
Similarly we prove Ba(¥1)= Ba(Y,) implies Ba(Y+ YDV Ba(Y2) = Ba( V1),
Ba(NiY2) v Ba(¥2) = Ba (W)
(iii) If &, (y,) < ¢ (1) and by the definition of by the definition of intuionistic fuzzy Near algebra, we have
an(Ay) nay (V) 2 Lo (A) Ae (Yol A aa ()

e (ﬁ“)/\[aA(yl)]/\aA(yl)]’ if aA(yl) <ap ()

\%

\

aA(yl)/\aA(yl)

)

Therefore a, (Ay,) A, (V,) =an (V)

<

=a,(

Similarly we can prove S, (Y,)= a:(4)implies 8,(Ay,) v B, (¥.)=Ba(V1)-
Theorem 2.6 If A and B are two intuitionistic fuzzy near-algebras of Y over a fuzzy field F , then A+ B and

AAare also intuitionistic fuzzy near-algebra of Y over a fuzzy field F .
Proof Since a, (Y, +Y,) = a,(y,) A, (Y,), then
() ans(u+y)Zan(Yi+ Vo) ras(i+Y,)
2 [an(y) A aa (V) Alag (Y1) Aag(Y,)]
2 [an (Y1) A ag (Y)I AT (Y,) Aag(Y,)]
2 oy (Y1) A s (Y2)
Similarly, By (Y1 +Y2) < B (Y1) V Bais(¥2)
(i)  ans(dy)2a(Ay) Anag(dy)
> [ae (1) A, (Y1~ [ (A) A ag (V)]
2 o (A) Ao (Y1) A g (Y)]

>ap(A)Aay g ()
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Similarly, B,.5(AY;) < (2)V Bars (V1)

(iii) Upos (V1Y2) Z an(Y1Y2) At (V1Y)
2 [y (V1) A (Y )I A [ag (Y1) A g (Y,)]
2 [, (V) e (Y)IA[aa(Y,) A ag(Y,)]
> 0y, 5 (Y1) A s (Y2)

Similarly, By.s(¥1Y2) < Bare (V) V Bace (V)

(iv) Since ar () 2 a,(y,) and o (1) = a5 (Y,)

o (D)= a, (V) Aag(Yr) = aps (V1)
Similarly, - () < B,.:(V,)

Therefore A+ B is a intuitionistic fuzzy near-algebra of Y over a fuzzy field F .

Now, to show that AAare also intuitionistic fuzzy near-algebra of Y over a fuzzy field F .
() @i+ Yo) 2 () Aaa(y,)
2 [a; (y) Aan(y)IALe, (Y,) Aaa(Y,)]
> [a; (y) A e (Y )IA [an (Vo) A aa(Y,)]
2, (Y +Y) A (Vi tY,)
Similarly, S,,(Yi+Y,) < 5, (Vi +¥,) v Ba (Y, + )
(i) a2 (AY;) 2 a, (AY;) ey (AY;)
2 [ae (2) ne (YA Lae (A) A (Y]
2 [ae () Aae (D] A, (Y1) A (Y1)]
2 g (A) Aaya(Y)
Similarly, f3,,(1y,) < ag(A)V B4 (Y1)
(DN AL R ACAD K NCAD),
2 [a, (y1) A, (YD) A Laa(Y:) Aaa(Y,)]
> [a; (Y1) A an(Y)IALa, (Y,) A g (Y,)]
2 (Y1) A (Y,)
Similarly, £,,(%1Y,) < B,a (Y1) v B;a(Y>)
(iv) Since ar () 2 a,(y,) and o (1) = a5 (Y,)
ae (1) 2 a, () Aaa(yy) 2 a;,(Y,)
Similarly, ar (1) < S,.(Y,)

Therefore AAare also intuitionistic fuzzy near-algebra of Y over a fuzzy field F .

Theorem 2.7 Intersection of family of intuitionistic fuzzy near-algebras is a intuitionistic fuzzy near-algebra.
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Proof Let {A =(e,,5,)}.., be a family of intuitionistic fuzzy near-algebras of Y over fuzzy field F of X . Let

a,(X) =[N (X) = inf o, (x) = A o (x). forany y,,y, €Y, 4, peX, we have

ieA
) en(yi+uy,)=infa, (Ay,+uy,)

2infa, (Ay;) A ey (1y,)]
> inf[ag (2) A ey (Y)]A[ae (1) Ay (¥,)]]
> inf[[ag (2) A e (] ALy (Y1) Ay (¥)]]
> infla (1) A ey (11Y,)]
>[inf o (A)] A[Inf y (¥2Y,)]
> ap (A~ ay(1Y,)]

Similarly, B,(1y,+uY,) < Be (A) v Ba(V1Ys)

(i) aa(%1Y,) = iiDI[OfAi AR

>infla, () Ay (¥,)]
2 [inf o, (y)]IA[inf e, (y,)]
> o, (Y1) Aaa(Y,)]

(iii) Since each A ia intuitionistic fuzzy near-algebra, we have

o)z a, (y) 2inf a, (y) =a.(y)and f (1) = B, (¥) 2 sup B, (V) = £r(Y)
Therefore intersection of family of intuitionistic fuzzy near-algebras is a intuitionistic fuzzy near-algebra.
Theorem 2.8 If {A =(e;, )}, be a family of intuitionistic fuzzy near-algebras of Y over fuzzy field F of

X ,the sois V4 4;.
Proof Let {A =(«;, 5)};., be a family of intuitionistic fuzzy near-algebras of Y over fuzzy field F of X . Let

an(X) =) (x) = inf o/ (x). forany y,,y, €Y, A€ X, we have

ieA

() Viea &, (n+p)=sup[a, (v, +y,)]

f=
= supla, () ~ ey (¥,)]

>[supa, (Y)]A [sigAp a (¥,)]

ieA

2 [|;/A ap (yl)]/\[ig\ 27 (y,)]

Similarly, Vicy B, (1 +¥,) =sup 5, (¥, +¥,)
) = B

(i) Viea oy (Ay) =suplar, (Ay)]

imA

> suplae (1) A ey (¥,)]

ieA

> [supae ()] A [sup e, (¥,)]

ieA ieA

> [y o (ALY, ()]
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Similarly, Vicy 5,(A1) :[;{L Be(A)] V[:':L By (]

(i) Ve oy (nyy) =supla, (3,)]

f=

= sup[a, (¥;) Ay (¥,)]

ieA

ieA

>[supa, (Y)]A [sggAp a (¥,)]
= [|ZA ap (yl)] A [I;/A ap, (yz)]

Similarly, Vics £, (1) = [.:':. oty ()] v[.:":; a, (¥,)]

(iv) Since each A ia intuitionistic fuzzy near-algebra, we have
o (D)= SU/P Oy (Y1) = Viea ey () and S (1) = SU/P ﬁA (V1) = Viea By ()

Therefore V-, 4; intuitionistic fuzzy near-algebra of Y over fuzzy field .

Theorem 2.9 Let Y and Z be two near-algebras over a field X. Let f:Y —Z be an onto near-algebra
homomorphism. If A=(«, ) and B=(«, ) are two intuitionistic fuzzy near-algebras of Z and Y over
fuzzy field F of X, then f(A) and f(B) are two intuitionistic fuzzy near-algebras in Y and Z over the
fuzzy field F=(x, ) .

Proof Forany y,,y, €Y, 4, ue X, we have
() oy A+ uy,) = o[ T (AY, + uy,)]

= a,[A1(y) +uf(y,)]

2 a, (AT (y)) Aa,(uf(y,))]

> [ap (A) Aa, (FY DA Lae (1) A a, (T(Y2))]
>[ar (A) A 7 () (Y1 A L (1) A T 7H (@) (Y,)]
> ap (Au) A F7Ha, (V1Y,))

Similarly, ,Bf—l(A) (Y, + u1Y,) < e (A v f 71(ﬂA(y1y2))
(i) af—1(A)(y1y2)2aA(f(ylyz))

2 a,(f(y) F(y,))
> a, (F(y)) Aa,(f(Y,)
> f _1(05A)(Y1) A f _1(aA)(Y2)

(iii) Since A= (e, p) ia intuitionistic fuzzy near-algebra, we have
¢ @®= af—l(A) (yl) = aA( f (yl)) = f 71(aA)(y1) and :BF @< ﬁf—l(A)(yl) = :BA(f (yl)) = f 71(ﬁA)(y1) .

Therefore f'(A)is a intuitionistic fuzzy near-algebra of Y over a fuzzy field F . Similarly, we can prove
f (B) is intuitionistic fuzzy near-algebras in Z over the fuzzy field F .
Theorem 2.10 Let Y be a near-algebra. Then the fuzzy subset A=(«, ) of Y is intuitionistic fuzzy near-

algebra over a fuzzy field of F if and only if A° is a intuitionistic fuzzy near-algebra of Y over the fuzzy

field of F.
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Proof Let A=(«, ) be a intuitionistic fuzzy near-algebra of Y . Then forany y,,y, €Y, we have
() e (Vi +Y,) =1-a, (¥, +Y,)

>1-[an(y) Aaa(Y,)]

= 1=, (y)) A Q-anly,))

=0, (yl) N e (yz)
Similarly, ﬁAc (Y1 +Y,)= /BAC (¥;) V/BAC (¥>)
(i) A c (V1Y2) =1-aa (V1Y)

>1-[a, (V) Aaa(y,)]
=1-a,(y)) AQ-a,(Y,))

=0, (¥;) N e (Y.)
Similarly, IBAC (V1Y,) = :BAC (¥;) V:BAC (Y,)
(iii) ¢ (Ay) =1-a,(4y,)

>1-[ap (W) Aa, (V)]

=(-ap (DA A=-ax(y)

=a_c (D) rac (V)
Similarly, B,.(Ay,) = (D) Vv B, (V)
(V) a.c)21-ar () 21-a,(y) = o (y) and (1) <1= 1) =1= S, (V) = B (V1) -
Thus A° is a intuitionistic fuzzy near-algebra of Y over the fuzzy field of F .

Conversely, Suppose A° is a intuitionistic fuzzy near-algebra of Y over the fuzzy field of F . Then
(i) an(Y1+Y2) =1-a,c (Y1 +Y,)
21-[a,c (Y1) Aee ()]
=(-a, (YA A=, (¥,)
= au(Y) Aay(y,)
Similarly, 5,(Y,+Y,) = (Y1) v Ba(¥>)
(i) an(V1Y,) =1-a,c (V1Y,)
21-[a,c (V) Aa e (Y,)]
=(-a, (YA A=, (Y,)

:aA(y1) AaA(yz)
Similarly, B,(Y,Y,) = Ba(Y1) v Ba(Y2)
(iii) an(AY,) :1_aAc (Ay1)

>1- [t (2) Ao ()]
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= (- (D) A Q-2 (1)
= o () nay(¥,)

similarly, f,(2y,) = a; (A)v u(¥.)

(V) (@) 21— e () =1, () = e (y,) and S () <1 (O =1- B, () = Ba(v,)

Therefore A=(«, ) of Y is intuitionistic fuzzy near-algebra over a fuzzy field of F .
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