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Abstract In this paper, we define the new concept of P — Fuzzy near ring on them Algebra A and study the relation
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l. INTRODUCTION

In 1965 Zadeh [144] mathematically formulated the fuzzy
subset concept. He defined fuzzy subset of a non-empty set
as a collection of objects with grade of membership in a
continum, with each object being assigned a value between
0 and 1 by a membership function. Fuzzy set theory was
guided by the assumption that classical sets were not
natural, appropriate or useful notions in describing the real
life problems, because every object encountered in this real
physical world carries some degree of fuzziness.

Further the concept of grade of membership is not a
probabilistic concept. A fuzzy set A is defined as a map
from A to the real unit interval | = [0,1]. It has grown by
leaps and bounds and innumerable numbers have appeared
in various journals. Applications of fuzzy sets and fuzzy
logic were introduced by Mamdani in 1975. A group is an
algebraic system with one binary operation. Generalizing Z
along with two operations + and .using the properties
distributive and associative under . , the concept of Ring
arises.

The definitions given to the concept of P — Fuzzy set, P —
fuzzy subalgebra on the algebra A and fuzzy rings also
involve different operations. Now we unify and generalize
these definitions using P — fuzzy Birings. The theorems
proved also highly generalize the existing ones.

1. PRELIMINARIES

Definition 3.1 If (P, <) is a partially ordered set and
X is a nonempty set, then any mapping u: A - P is a P-
fuzzy subset of A or a P-fuzzy set on A, denoted by P*

Definition 3.2.Let A be a non-empty set and
P = (P,x,1,<)a(2,0) type ordered algebra, i.e. Let

i) (P, *) be a monoid, where 1 is the unity for *

i) (P, <)be a Partially ordered set aith 1 as the greatest
element.

iii)  xbe isotone in both variables.

P always denotes such a structure.
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Definition 3.3. A P — fuzzy set ueP” is called a P —
fuzzy algebra or fuzzy subalgebra on the algebra A4, if
» Foranyn-—ary(n > 1) operation f eF

» For any constant ( nullary operation) C
u(c) = u(x)forall x eA.
(Note: If A is a group then nullary operation is
consequence of n — ary operation)

Definition 3.4.Let G be a group. A fuzzy subset u of a
group G is called a fuzzy subgroup of the group G if

»  u(xy) = min (u(x), u(y)) for everyx, y eG and

> p(x™) = u(x)forevery xeG.

Definition 3.5. A fuzzy subset p of aring R is called a
Fuzzy subring of R if for all x,y € R then

> p(x —y) = min(u(x), u(y))

> ulxy)=min (u(x),u(y)) forall x,y € R.

Proposition 3.6. Let u be a fuzzy subring of (R, +,.)
then

» uisa fuzzy subgroup of (R, +)

» s a fuzzy subgroupoid of (R, .)

1. FUZZY NEAR -RING

Definition 4.1.Let R be a Near-Ring and N a fuzzy set
in R. Then N is called a Fuzzy Near-Ring in R if
» N(x+y)=min(N(x),N())
» N(—x) =2N(x)
» N(xy) = min{N(x), N(y)¥forallx,y € R
Definition 4.2. Let R be a Near-Ring and N a Fuzzy
Near-Ring in R. Let Y be a Near -Ring module
over R and M a fuzzy setin Y. Then M is called a
Fuzzy Near - Ring module in Y if
0] M(x +y) = min{M (x), M(y)}
(i) M(Ax) = min{N(1), M (x)} for all
x,yeY,AeR
(iii) M@O0)=1
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If N is an ordinary near ring then the condition (ii) is

replaced by (ii)

M(Ax) > M(x)forallAe N and forall x €Y.
Theorem 4.1 Let Y be a Near Ring module over a fuzzy
near —ring N in R. Then M is a Fuzzy Near — Ring Module
in Y if and only
if M(A(x) + pu(x)) =
min{ min{N (1), M (x)}, min{N (1), M (y)}} for all
AueNand forallx,ye?.

If N is an ordinary Near — Ring then the above
condition is replaced by
M(Ax + uy) = min{ M(x) ,N(y)} forall x,y e Y.

Theorem 4.2 Let Y be a Near Ring module over a near —
ring R with identity. If M is a P - Fuzzy Near — Ring
Module in Y if Le R is invertible then M (Ax) = M (x) for
all xe?.
Proof: If Le M is invertible then for all x €Y, sine Y is a
Near Ring Module,
M) =MA—-1Ax) > M(Ax) > M(x) and so M(AX) =
M(x).
Definition 4.3.A P - fuzzy subset u € P* is called a P -
Fuzzy subring of Rof the algebra A if for all x,y € R then
> u(x—y) =min(ux), u(»))
> u(xy) = min (u(x),u@)) forallx,y €R
Definition 4.4. A non — empty set (R, +, . ) with two binary
operations ‘+” and ‘. is called P — Fuzzy biring if R =
R; UR, where R; and R, are proper subsets of R and
» (Ry, +,.)isaP - Fuzzyring
» (R, +,.)isaP - Fuzzyring

Note: A P — Fuzzy biring R is called finite if R contains
only finite number of elements. If R has infinite number of
elements then R is of infinite order.

Definition 4.5. A P — Fuzzy biring R = R; UR, is called P
— Fuzzy commutative biring if both Ryand R, are
commutative rings. Even if one of Ry or R, is not a
commutative biring then the biring is a non — commutative
biring. Also the biring R has a monounit if a unit exists
which is common to both R; and R,. If R; and R, are rings
which has separate unit then the biring R = R; U R, is a bi-
ring with unit.

Definition 4.6. Let R = (R; UR,,+,.) be a biring. The
map W: R— [0, 1] is called P — Fuzzy subbiring of the ring
R if there exists two fuzzy subsets y;(of R;) and p,(of Ry)
such that

» (Mg, +,.) isaP - Fuzzy Subring of (Ry, +, .)
» (M2 +,.)isaP - Fuzzy Subrinng of (R,, +, .)
> U=l U

IV. PROPERTIIESOFP-FUZZY
NEAR RING

Definition 5.1: A set N together with two binary
operation + and . is called a P - near —ring if:
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1.  NisaP - Group under addition
2. Multiplication is associative in P
3. Multiplication on the P - right distributes over
addition.

Similarly, to define a left P - near — ring by replacing
the right distributive law.

Definition 5.2. Let R be a P - Near-Ring and A be a
fuzzy set in R. Then P* is called a P - Fuzzy Near-Ring
inRif

> A(x+y) = min(A(x), A (y))

> A(—x) = A(x)

> A(xy) = min{A(x),A(y)} forall x,y € R

Definition 5.3. Let R be a Near-Ring and P* be a
Fuzzy Near-Ring in R. Let Y be a P - Near-Ring module
over Rand A is a fuzzy set in Y. Then A is called a P -
Fuzzy Near-Ring module in Y if

(iv)  A(x+y) = min{d(x), A()}

(v) A(Ax) = min{A(1), A(x)} for all
x,yeY,AeR

(vi) A(0) =1

If N is an ordinary P - near ring then the condition (ii) is
replaced by (i)
A(Ax) > A(x)forall e Aand forallxeY.

Theorem 5.1 Let Y be a Near Ring module over a P - fuzzy

near-ring N in R. Then Ais a P - Fuzzy Near — Ring
Module in Y if and only if

A + p(x) =
min {min{ N(1), A(x) }, min{ N(u),A(y) }}

forall A, ue Nand forall x,yeY.
Proof:

Let Y be a Near Ring module over a P - fuzzy near
—ring N in R. Using First condition of P — Fuzzy Algebra.

Forany n—ary(n > 1) operation fe F

B (Xaee X)) = p(X0)*.. % (%) for all Xy...x, €A
and also N satisfies the conditions of an ordinary Near —
Ring then the above condition is replaced by A(Ax +
uy) = min{ A(x) ,N(y)} forall x,y e Y.

= > min {min{ N(1), A(x) }, min{ N(u), A(y) }}
Converse Part,

If A(A() + p(x)) =

min {min{ N(2), A(x) }, min{ N(u), A() }}

forall A,ue N and for all x,y e Y. By P — Fuzzy
Algebra

Foranyn—ary(n > 1) operation fe F
B (KaXn)) = p(Xa)*..4pu(Xq) for all x;..x, €A

Then, A(Ax + py) = min{ A(x),N(y)} for all
x,yeY.

= N isan ordinary Near — Ring.
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Theorem 5.2 Let Y be a Near Ring module over a near —
ring R with identity. If A is a P - Fuzzy Near — Ring
Module in Y if Ae R is invertible then A(Ax) = A(x)
forallxeY.
Proof: If A € A is invertible, for all x € Y and by using
fuzzy subgroup of the group G, G € A if
> ulxy) = min (u(x), u(y)) for everyx, y eG and
> u(x™h = u(x)forevery xeG.

Ax)=A (A1, 2x) > A(Ax) > A(x)

A(AX) = A(x).
Theorem 5.3: Let { Ai/ie I} be a family of P - fuzzy near
— ring modules in Y then nAi is a P - fuzzy near - ring
module in Y
iel
Proof: Consider P — fuzzy Algebra on the Algebra A.
AP — fuzzy set ueP” is called a P — fuzzy algebra or fuzzy
subalgebra on the algebra A, if
» Foranyn—ary(n > 1) operation f eF

TG ST Xn)) = U(X)*i *U(Xn)

forall Xq........... Xp €A
» For any constant ( nullary operation) C

u(c) = u(x)forall x €A.

Let A= nAithen e Rand forall x,y eY

icl
A(x+y) = infAi(x +y)
icl
> inf { min {Ai(x), Ai(y)}
icl
= min {infAi(x), infAi(y)}

icl
=min{ A(x), A(Y)}
and A(Ax) = infAi(Lx)

il
> inf {min{N(X), Ai(x)}
icl
=min {N(X), inf A(X)}
iel
= min{N(L), A(X)}is a P - fuzzy near - ring
module in Y

icl
Theorem 5.4: Let Y and W be near — ring modules over a P
-fuzzy near — ring N is a near — ring R and 6 a
homomorphism of Y into W. Let A be a fuzzy near ring

module in W. Then the inverse image — 1 (A) of AisaP
- fuzzy near — ring module in Y.

Proof: For all X,y €Y and for all A, pe R
0 (A)(Ax+py) = A(O(Ax+py)
= A (AB(x)+u6(y))
> min { min {N(A), A(6(x))}, min{N(), A6()))}}
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= min{min{N(»), 6" (A)(x)}, min{N(w), 6 (A)(y)}}

Theorem 5.5; Let Y and W be near — ring modules over a P
-fuzzy near — ring N in a near — ring R and 6 a
homomorphism of Y into W. Let W be a fuzzy near —
ring module in Y that has the supremum property then the
image 6(M) of M is a P - fuzzy near ring module in W.

Proof: Let u, v € W. It either 6—1 (M) or —1 (v) is
empty.

Suppose that neither 6— 1 (M) or & — 1(v) is empty then
B(M)(A(u) + p(v)) = sup M(w)

> min{min{N(1), 6(M)(u)}, min{N(w), 6(M)(V)}},
o € 07 (w+pv).

V. CONCLUSION

In this paper, the concept of P — Fuzzy near-ring on the
Algebra A is defined and some of its theorems are
discussed. In Future we can develop this P —Fuzzy near-
ring as P — Fuzzy near-field.
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