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Abstract

In this paper, we made an attempt to study the algebraic nature of fuzzy normal subnearring
and its properties.
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Introduction

There are many concepts of universal algebras generalizing an associative ring
(R;+,.). Some of them in particular, near rings and several kinds of semi rings have
been proven very useful. An algebra (R;+,.) is said to be a near ring if (R, +) is a
group and (R,.) are semi group satisfying a.(b + ¢) = a.b + a.c, for all a,b and ¢ in
R. After the introduction of fuzzy sets by L.A.Zadeh, several researchers explored
on the generalization of the concept of fuzzy sets. The notion of Fuzzy subnear rings
and ideals was introduced by S.Abou Zaid. In this paper, we introduce fuzzy normal
subnearring of a near ring and prove some properties.

Properties of fuzzy normal subnearrings

Definition 2.1 Let R be a nearring. A fuzzy subset A of R is said to be a fuzzy
subnearring (FSNR) of R if it satisfies the following conditions:

(i) paz —y) = minfpa(z), paly)},
(ii) pa(zy) > min{pa(z), pa(y)}, for all x and y in R.

Definition 2.2 Let R be a nearring. A fuzzy subnearring A of R is said to be a
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fuzzy normal subnearring (FNSNR) of R if it satisfies the following conditions:

(i) palz +y) = paly + x),
(ii) pa(zy) = pa(yzx), for all z and y in R.

Theorem 2.3 Let (R,+,-) be a near ring. If A and B are two fuzzy normal
subnearrings of R, then their intersection A N B is a fuzzy normal subnearring of
R.
Proof: Let z and yin R. Let A = {{(z,pa(z)) /x € R} and B = {{(x, ug(x)) /x € R}
be a fuzzy normal subnearring of a nearring R. Let ¢ = AN B and C =
{{z, pc(x)) / x € R}. Then, clearly C is a fuzzy subnearring of a nearring R, Since A
and B are two fuzzy subnearring of a nearring R.
And, (i)

poe(z+y) = min{pa(z+y),ps(z+y)}

min { pa(y + ), sy + ) },

= pc(y + o),

Therefore, po(r +y) = pe(y + ), for all x and y in R.
(i)
pe(zy) = min{pa(zy), pszy) },
= min{ pa(yz), ps(yz) },
= pe(yx),

Therefore, uc(zy) = pc(yx), for all z and y in R. Hence AN B is a fuzzy normal
subnearring of a nearring R.

Theorem 2.4 Let R be a nearring. The intersection of a family of fuzzy normal
subnearring of R is a fuzzy normal subnearring of R.

Proof: Let {A;}icr be a family of fuzzy normal subnearrings of a nearring R and
let A = (") A

Then foéeglt and y in R. Clearly the intersection of a family of fuzzy subnearrings of
a nearring R is a fuzzy subnearring of a nearring R.
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pale +y) = inf py(z+y)
= nf i, (y + )
= paly +x)

Therefore, pa(x +y) = pa(y + x) for all x and y in R.
(i)

palzy) = inf g (zy)

= inf g, (yz)

= palyz)

Therefore, pa(zy) = pa(yz) for all x and y in R. Hence the intersection of a family of
fuzzy normal subnearrings of a nearring R is a fuzzy normal subnearring of a nearring

R.

Theorem 2.5 Let A and B be fuzzy subnearring of the nearrings G and H,
respectively. If A and B are fuzzy normal subnearrings, then A x B is a fuzzy
normal subnearring of G x H.
Proof: Let A and B be fuzzy normal subnearrings of the nearrings G and H
respectively. Clearly, A x B is a fuzzy subnearrings of G x H.
Let z1 and 5 be in G, y; and ys be in H. Then (x1,y;) and (z3,y2) are in G x H.
Now,

paxsl(T,y1) + (22,92)] = paxs(®1 + 22,91 + 12)

= min{ pa(z) +22), up(y1 +32)}

= min{ pa(ws + 1), up(y2 +y1)}

paxp(Te + 21,92 + Y1)
= paxl(®2,y2) + (x1,91)]-

Therefore, MAxB[(h;Zh) + (37271/2)] = MAXB[(x27y2) + (351, yl)]-
And
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taxpl(T1, y1) (T2, y2)] = paxp(T172, Y132)
= min{ MA(I1x2), ,uB(yly2)}
= min{ pa(zoz1), us(y2y1)}
= piaxs(TaT1, Yoy1)

= faxs|(z2,y2)(x1,11)].

Therefore, paxp[(z1,y1)(T2,y2)] = paxs[(z2,y2)(x1,y1)]. Hence A x B is a fuzzy
normal subnearring of G x H.

Theorem 2.6 Let A and B be fuzzy subsets of the nearrings R and H, respectively
and A x B is a fuzzy normal subnearring of R x H. Then the following are true:

(i) if pa(x) < pp(e), then A is a fuzzy normal subnearring of R.

(i) if up(x) < pa(e), then B is a fuzzy normal subnearring of H.

(iii) either A is a fuzzy normal subnearring of R or B is a fuzzy normal subnearring
of H.

Proof: Let A x B be a fuzzy normal subnearring of R x H and z,yinR and ¢’ in H.
Then (x,¢’) and (y,€') are in R x H.

Now, using the property that pa(z) < pa(e’), for all x in R. Clearly A is a fuzzy
subnearring of R. Now,

pa(z +y) = min{pa(z+y), ps(e’ +¢)}
paxs((z +y), (¢ +¢))
praxpl(z,e’) + (
paxsl(y,e) + (v,e
praxpl(y + ), (€ + €]
min {p4(y + ), pp(e’ +¢')}
= paly + ).

Therefore,
pa(z +y) = paly + ),

for all x and y in R. Also,
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pa(ry)

Therefore,

fra(zy)

~

pa(yr).

= MA(ZJI),

for all x and y in R. Hence A is a fuzzy normal subnearring of R.

Thus (i) is proved.

Now, using the property that ug(z) < pa(e), for all z in H, let z and y in H and e
in R. Then (e, x) and (e,y) are in R x H. Clearly B is a fuzzy subnearring of H.

Now,
pp(e+y) = min{up(e+y), pale+e))
min {pafe + ), pple +y)}
= paxs(le+e), (z+y))
paxsl(e, ) + (e,y)]
= paxsle,y) + (e, 7))
= paxslle+e), (y+ )]
= min{pa(e+e), up(y + )}
= pp(y+ ).
Therefore,
pp(x +y) = pp(y + ),

for all z and y in H.
Also,

e (Ty)

e)}
y)}

min {MB<xy)7 :U’A<

min {4 (ee), s (x

paxs((ee), (ry))
(

axsl(e; ) (e, y)]
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= paxsl(e y)(e )]
raxsl(ee), (yz)]
min {su4(ee), pp(yz)}
= pp(yz).

Therefore,
ps(ry) = pp(yz),

for all z and y in H. Hence B is a fuzzy normal subnearring of H.
Thus (ii) is proved. (iii) is clear.

Conclusion

In this paper, we have defined Fuzzy normal subnearring and proved its
properties
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