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Abstract

In this paper we introduce I'-hypernear-algebra and obtain
some related properties. Also we introduce fuzzy dot I'-hypersub-
near-algebra and some properties are described.

1.Introduction

The theory of algebraic hyperstructures
(or hypersystems) is a well established branch
of classical algebraic theory. In the literature, the
theory of hyperstructure was first initiated by
Marty in 1934 “when he defined the hypergroups
and began to investigate their properties with
applications to groups, rational functions and
algebraic functions. Later on, many people have
observed that the theory of hyperstructures also
has many applications in both pure and applied
sciences, It is noted that the study of hypernear-
rings is challenging, effecting curiously beautiful
results to one who is willing to look for structure
where symmetry is not so abundant. After the
introduction of the concept of fuzzy sets by Zadeh
in 1965 8 there were many papers devoted to
fuzzify the classical mathematics into fuzzy

mathematics. A new algebraic system I'-near-
algebra was introduced by T. Srinivas, P.
Narashimha Swamy and K. Vijayakumar®.
I'- near —algebra is generalizalition of both the
concepts of near-algebra and I'- near-ring. The
fuzzy sets and hyperstructures introduced by
Zadeh and Marty, respectively, are now
extensively applied to many disciplines. The
relationships between the fuzzy sets and
algebraic hyperstructures have been considered
by Corsini, Davvaz, Leoreanu, Zhan, Zahedi
and others.

Motivated by these concepts, in this
paper we introduce the concept of I'- hyper
near-algebras and obtain some related
properties of I'-hypernear—algebras. In section
4 we introduce fuzzy dot I'-hypersub-near-
algebras and some properties are described.
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2. Preliminaries :

Definition 2.1. A T'-near-ring is a
triple (M, +, T'), where
(i) T" is a non-empty set of binary operations
such that (M, +, @) is a near-ring for each «
€ T, (i) xa(yPz) = (xay)pz for all x, y, z €
Manda, B€T.

Definition 2.2. A subset A of a T'-
near-ring M is called a left (resp., right)
ideal of M if (i) (A, +) isa normal subgroup
of (M, +),

(i) uox € A (resp., (U + x)av — uav € A)
forallx€ 4, a € Fandu, ve M.

A subset A of M is called an ideal
of M if it is both a left ideal and right ideal.

A hyperstructure is a non-empty
set H together with a mapping o:Ixl— P*
(H), where P*(H) is the set of all the non-
empty subsets of H.

Definition 2.3. A canonical hypergroup
(not necessarily commutative) is an algebraic
structure (H, +) satisfying the following
conditions:

(i) forevery x,y,z€ H, x+(y +z)=(x+y)+z;
(ii) there exists a 0 € S suchthat0 + x =x
+ 0 =x, for all x € H; (iii) for every x € H,
there exists a unique element x' € H such
that 0 € (X + X') n (X' + x). (we call the
element x' the opposite of x); (iv)z€ x +y
impliesy € -x+zandx € z-y.

Definition 2.4. we recall that a
hypernear-ring is an algebraic structure (R,
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+, .) satisfying the following axioms:

(1) (R, +) is a canonical hypergroup;

(2) with respect to the multiplication, (R, .)
is a semigroup;

(3) the multiplication is distributive with
respect to the hyperoperation ‘+’ on the left
hand side, i.e., X . (y+ z) = x.y + x.z, for all
xX,¥,z € R.

Definition 2.5. AT -hypernear-ring is
atriple (M,+,T)

(i) T is a non-empty set of binary operations
such that (M,+,a) is a hypernear-ring for each
ael.

(i) xo(ypz)=(xay)pzforallx,y, zeMand
a,pel.

Definition 2.6. A subset A of M s
called a left (resp. right) hyperideal of M if
it satisfies:

(i) (A,+) is a normal subhypergroup of (M,+),
(ii) uax € A (resp., (u + x)av - uav € A) for
allxe A o€ T'andu,ve M.

Asubset Aof M is calleda hyperideal
of M if it is both a left hyperideal and right
hyperideal.

Definition 2.7. Let X be a field and
F be a fuzzy set on X. F is called a fuzzy field
of X denoted by (F, X) if

() Fx=-y)=F(X)* F(y), x,yeX
(i) F(-x)) >F(x), xe X

(i) F(xy)) = F(x) A F(y), x, ye X
(iv) Fxh) > F(x), x=0¢€ X
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3. I'-hypernear-algebras :

Definition 3.1. Let M be a linear
space over a field X and I" be a non-empty
set. Then M s said to be a I'-hypernear-
algebra (left T'-hypernear -algebra) over a
field X if there exists a mapping M x T x M—
(the image of (a, a, b) is denoted by a a b
satisfying the following conditions:

() (@aab)Bpc=aa(bPc)

(i) aa (bt c)=aab+aacwhere+is hyper
operatio

(iy(Aa)ab=Aaab) forall a,b,ce M, a,

e T" andre X.

Definition 3.2. A subspace A of M
is called a left (resp. right) I'-hyperideal of
M if it satisfies:

uax € A (resp., (U + x)av — uav € A) for
allxe A,a€ T'andu,ve M.

A subspace A of M is called a T-
hyperideal of M if it is both a left T'-
hyperideal and right T"-hyperideal.

Theorem 3.3. Let I, and I, be two I'-
hyper ideals of a I'- hypernear- algebra M
over a Field F. Then I; n 1 is an T'- hyperideal
of M.

Proof. Given that I; and I,are two I'-
hyper ideals of a I'- hypernear -algebra M.
Then I, and I, are subspaces of the linear
space M. So I; n I, is a linear subspace of the
linear space M. Letx,y e M,aeTl,ie lin
I,. Theni e l;and i € l,. Now for any X, y €
M, o €T, i e l;and since 1 is an ideal of M,
we have (x+i) ay — xay € |1, Xai € l1. Also for
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any X,y € M, a €I, 1 € I, and since I, is an
ideal of M, we have (x+i) ay — xay € Iy, xai
€ l. Thus we obtain (x+i) ay —xay € i N I
and xai € linl,. Hence 11Nl is an ideal of M.

Theorem 3.4. Let I; and I, be two
left I'- hyperideals of a I'-hypernear-algebra
M over a veld F. Then I; +1; is a left I'- hyper
ideal of M.

Proof. Given that I; and I, are two
left I'-hyperideals of a I'-hypernear-algebra
M. Then it is clear that I, + I, < M. Let i, j
I+ 1L, Theni=i + i, andj :jl + jz;il, jl el
i, jz e l,. Ifa,b € F, then ai, + bjl e Iy and ai»
+ bjzelz. Now, ai + bj = a(il + Iz) + b(]l + jz) =
(aiz + bjy) + (aiz + bjp) € 11 + 5. Therefore for
everyab e Fandi, j € I+ I, we have ai + bj
e Iy + Io. Thus Iy + 1, is a linear subspace of
Mover afieldF. Letx e M,iel;+ l,and o
e I Then for i =11 + i, where iy € lq,i> € Iy,
we have xai=xa(ii+ ip) = xaiy + xa iz € 11 + 1,

Thus I3+1;is a left T'-hyperideal of M.

Remark 3.5. Let I;and I; betwo I -
hyper ideals of a I'- hyper near-algebra M over
afieldF. Ifirelyand 0 € I, theniiy +0=1i;
I3 + 1. Therefore Iy < 1; + I, Similarly I, ¢
I+ L. Hence b u bl + 1o

Definition 3.6. A non-empty subset
L of a I'- hypernear-algebra M over a field X
is said to be a sub I'-hypernear-algebra of M
if the following three conditions hold:
i) xvy, kxelL,
i) xay€ Land
i) (kx) oy =k(xay) for everyx, y€ L,k€

Xanda €l
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Definition 3.7. Let M and M’ be two
I'-hyper near-algebras over a field F. A
mapping ¢ : M — M'is I'-hypernear- algebra
homomorphism if the following three conditions
hold: (1) o(x +y) = ¢(x) + ¢(y), (2) ¢(Ax) =
rp(x), (3) o(xay) = @(x)op(y) for every X, y
e M, L e X,ael. Wesaythatpis al-
hypernear-algebra isomorphism if ¢ is one-
one, onto and homomorphism.

Theorem 3.8. If o : M > M'isa
hyper near-algebra homomorphism, then the
homomorphic image @(M) is a sub I'-hyper
near-algebra of M'.

Proof. Given that M and M’ are two
I'-hyper near-algebras over a field X, and ¢ :
M — M’ is a I"-hypernear-algebra homomor-
phism. The homomorphic image of M is ¢(M)
={xX' e M": p(x) =x', X € M}. To show @(M)
is a sub I'- hypernear-algebra of M’, it is
sufficient to prove that:

Let X', ¥y € o(M),a € LA € X. Then
there exists X, y € M such that X’ = ¢(x), y' =
¢(y). Since M is a I'-hypernear-algebra, we
get X — yAx,xay € M and (Ax)ay = A(xay).
Now: (1) X' —y" = o(x) — ¢(y) = @(x - Yy) €
¢(M) and Ax" = *o(x) = 9(Ax) € ¢(M). (2)
X'ay" = @(x)ao(y) = ¢(xay) € ¢(M). (3)
Mx'ay" ) =Me(x)op(y))=Me(xay)) =p(Mxay))
=o((Ax)ay) = o(Ax)ap(y) = (Ao(x))ae(y) =
(Ax"ay'. Hence (M) is a sub I'-hypernear-
algebra of M'.

Definition 3.9. Let M and M’ be two
I'-hyper near-algebras over a field F. Let ¢ :
M — M’ be a I hyper near-algebra homomor-
phism. Then the Kernel of ¢ is denoted by
Kerg and is defined by Kerp = {xeM : o(x)
= 0'}, where 0’ is the zero element in M.
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Theorem 3.10. If  : M > M'isa I-
hyper near-algebra homomorphism, then Ker¢g
is an T'-hyperideal of M.

Proof. Given that M and M’ are two
I'-hypernear-algebras over a field X, and ¢ :
M —M' is a I'-hypernear-algebra homomor-
phism. Since ¢(0) =0', we get 0 € Kero. That
is Ker ¢ is a non-empty subset of M. Let a, b
e X, x,ye M, ael,i,je Kerg. Then ¢(i) =
0%¢()=0".

Now: (1) since M itself is a linear
space, we get ai + bj € M. Also ¢(ai + bj) =
¢(ai) + o(bj) =ag(i) + bp(j) =a0" + b0’ = 0" +
0" =0'. Therefore ai + bj € Ker ¢. Thus Ker¢
is a linear subspace of M.

(2) For every i € Kerp, a € I, x € M, we
have that xai € M and ¢(xai) = e(X)ae(i) =
¢(x)a0" = 0". Therefore xai € Ker ¢. Thus
Kero is a left T'- hyper ideal of M.

(3) Since x, ye M, ie Kerpa e Tand M is a
I'-hypernear-algebra, we get (X+i) ay, xay €
M. This implies that (x+i) ay — xay € M(since
M is a linear space). Consider @((x+i) ay —
xay) = @((x+i) ay) — ¢ (xay) = (X + i Joe(y)
— o(xay) = (¢(x) T ¢(1)) o ¢(y) — o(xay) =
(p(x) + 07) a @(y) — o(xay) = @(X)ap(y) —
p(xay) = o(xay) — ¢(xay) = 0".

Therefore (x+i) ay — xay € Ker ¢.
Thus Ker ¢ is a right I'-hyperideal of M. Hence
Ker ¢ is an I'-hyperideal of M.

Theorem 3.11. Let M and M’ be two
I" hyper near-algebras over a field F. Let ¢ :
M — M’ be a I'- hypernear-algebra homomor-
phism. If L is an I'- hyper ideal of M, then
¢(L) is an I'- hyperideal of ¢(M).
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Proof. We know that (M) = {x’ €
M":p(x)=x',x e M} and (L) = {o(y) : y €
L Mo(y) =y, Yy € oM)}. Then (L)
oM). Leta,b € F;i", J' € o(L). Then i, J €
¢(M) and there exists i, j € L such that (i) =
I,0(j) =j'. Since L is an I'- hyperideal in M,
wegetai+bjeLforeverya,beF;i jel.
Now ai” + bj’ = a ¢(i) + b ¢(j) = (ai) + @(bj)
= o(a i+ bj) € o(L)(since ai + bj € L).
Therefore for everya,b € X; 1', j’ € ¢(L),ai’
+ bj’ € o(L). Thus (L) is a linear subspace
of (M). Let i' € ¢(L),a € I, X' € o(M).
Then i’ € ¢(L) and there existsi e L, x e M
such that ¢(i) =1',0(x) =x’. Since L is an ideal
inM, wegetxai € Lforeveryiel,ael,
x € M. Now X" a I' = @(X)ao(i) = ¢(Xai) €
o(L)(since xai € L). Thus (L) is a left I'-
hyperideal of p(M). Letx', ¥y € o(M),a € [}’
€ ¢(L). Then thereexists X,y € M, i e L
such that p(x) =x', 0(y) =y, (i) =1'. Since L
is an I'- hyperideal in M, we get (x+1) ay— xay
e Lforeveryx,y e L,a €I,i € L. Consider
X+ 1) ay - xay=(px) + o) aoy) -
P(X)ap(y) = o(x + 1) a ¢(y) — ¢(xay) = o( (X
+1) ay) — o(xay) = @( (X + 1) a y- xay) €
¢(L). Thus (L) is a right T'- hyperideal of
¢(M). Hence ¢(L) is an I'- hyperideal of
oM).

Theorem 3.12. Let M and M’ be two
I'- hypernear-algebras over a field X. Let ¢ :
M — M’ be a I'-hypernear-algebra homomor-
phism. If U’ is an I'- hyperideal of M’, then ¢1
(U") is an I'- hyperideal of M.

Proof. Put U = o1(U") = {x € M :
o(x)e U}. (1) Let x, y € Uand a,b € X.
Then @(x),p(y) € U'. This implies that ap(x),
bp(y) € U'. Now U’ is an I'-hyperideal, then
ap(x) + be(y) € U = o(ax) + @(by) € U’
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= p(ax+by) e U = ax+ by € ¢'L(U') =
U. Therefore for every X, y € ¢'1(U"),a,b e
F, we get ax + by € ¢1(U’). Thus ¢'1(U’) is
a linear subspace of M. (2) Let x € M,i € U,a
€ I. Then ¢(i) € U',p(x) € M". Now U’ is an
I'-hyperideal in M’, then o(X)ap(i) € U =
o(Xai) € U = xai € U. Therefore for every
X € M,i € U, we get xai € U. Thus o 1(U’) is
a left I'- hyperideal of M. (3) Let X,y € M, i
€ U, a € I Then ¢(i) € U,0(x),0(y) € M',a
e I'= (e(x) + 0(D) a o(y) — e(X)ap(y) € U’
= p(x +1) a p(y) - p(xay) € U= o((x +1)
ay—Xxay) e U = X+i)ay—xay € U.
Thus ¢1(U’) is a right T'- hyperideal of M.
Hence ¢ 1(U’) is an I'- hyperideal of M.

Definition 3.13. Let I be an I'-
hyperideal of a I'- hypernear-algebra M over
a field X. Then M/ is defined by M/l = {x + |
: X € M}, and M/I is called the quotient set.

Theorem 3.14. Let I be an I'-
hyperideal of a I'- hypernear-algebra M over
a Ueld X. Then the set M/l is a T" -hypernear-
algebra over X with respect to the operations
defined by

X+D+(y+D)=x+y)+Il, x+D)=rx+1,
x + Doy + ) =xay + 1 forevery X,y € M, A
eX ael

Proof. Clearly first two operations are
well defined. Now we prove that the third
operation is well defined. Suppose that x + | =
X'+Ly+l=y +1l,wherex+1,x +1,y+1,
y+1eM/I Thenx-x,y-y el. Putx -
X' =i, Y-y =i, wherei,i; e l. Sox=x"+
i, Y =Y+ I. Thisimplies that xay = (x" + i1)a
(Y +i) = (X' +iday +(X' + i)a iz which
implies xay — x'ay’ = (X' + i)ay’ +(X' + i)a
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—Xay=X+i)ay—-Xoay + X +idai €l
Therefore xay — X'ay’ € |. This implies that
xoy +I=x"ay’ +1,and so (x + Da(y + ) = (x'
+ Doy’ + 1).

Thus the third operation is well defined.
We shall show that M/I is a I'-hypernear-
algebra. A direct computation shows that M/I
is a linear space over the field X. Letx + 1,y
+I,z+1eM/l,a, B eT, e Xwherex,y,z
e M. Then:

(x+Da(y +D)Bz+D=xay +DP(z+1)=
xay)Bz+I=xa(ypz)+tI1=x+Daypz+
D=x+Da((y+DB@E+1). Nowx+1)a
((y+D+@E+D))=x+Da((y+tz)*+1)=xa
(y+ 2) + = (xay + Xaz) + I = (xay + I) + (Xoz
+1)=(x+Dafy + 1) + (x + Daz + I), (AMx +
Dya(y + 1) = Ax + Doy + I) = Ax)ay + 1=
Mxay) + 1= Mxay + 1) = M(x + Da(y + D).
Hence M/I is a I' -hyper near-algebra over
the field X.

This I'-hypernear-algebra is called a
Quotient I'- hypernear-algebra.

Theorem 3.15. Let | be an ideal of a
I'- hypernear-algebra M over a field X, then
the quotient I'-hypernear-algebra M/I is the
homomorphic image of M.

Proof. Let ¢ : M — M/I be a mapping
defined by ¢(x) = x + I for every x € M. Let
X, Y € M,A € Fa € I Suppose that x = y.
Then x + I =y + I implies that ¢(x) = ¢(y).
Therefore ¢ is well defined. Now ¢(x +y) =
x+ty)tI=x+D+(y+D=0x) +oly),
p(xay) =xay +I=(x +Daly + 1) = o(x)aop(y),
e(Ax) =Ax + I=Nx + 1) =Ap(x). Therefore ¢
is a '—hyper near-algebra homomorphism. Let
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X+ 1 € M/I. Then x € M. For this x € M we
have @(x) = x + 1. Thus for eachx + 1 € M/I
there exists xeM such that ¢(x)=x+1. Therefore

¢ is onto. Hence M/I is a homomorphic image
of M.

Theorem 3.16. Let M and M’ be two
I'- hyper near-algebras over a field F. Let ¢ :
M — M’ be a I'-hypernear-algebra homomor-
phism with kernel I. Then ¢(M) is isomorphic
to M/I.

Proof. The proof is straightforward
4.Fuzzy dot I'- hypersub-near- algebras:
Definition 4.1 :

Let (F,X) be a fuzzy field of the field
X, M be a I'- hypernear- algebra over X and
pubea fuzzy set of M. Then (u, M) is called
fuzzy dot I'-hypersub-near- algebra of M over
a fuzzy field (F,X) if

() px-y) 2 min{p(x), u(y)}

(i) p(x) =min{FQA), p(x}}

(i) p(xyy)= px)e p(y)

(iv) p(Ax)ay)=pA (xay))=min{FQ),

wx), w(y)} forallx,y € M, A€ Xand y,a €
.

Theorem 4.2 :

Let (u, M) and (o, M) be two fuzzy
dot I'-hyper sub-near-algebras of a I'-hypernear-
algebra M over a fuzzy field (F,X). Then (u,
M) N (o, M) is also a fuzzy dot I"-hypersub-
near- algebra over a fuzzy field (F, X)
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Proof.
Letx,ye M,Le Xand y,a eI.

())(uro) (x-y) = min{ u(x - y), o(x-y)}
> min{min{u(x), w(y)}, min{o(x), o(y) }}
= min{min{u(x), o(x)}, min{u(y), o(y)}
= min{(uNo)(X), (uNo){y)}

(i)(nno) & (x) = min{u(r X), o(rx) }

> min{min{ F(}), w(x)}, min{F(}), o(x) }}
= min{F(\), min{u(x), o(x)}

=min{ FA), nno (X)}

(iii) (pno) (x yy) =min{ p(xyy), o(xy y)}
2 min {p(x)ep(y), o(x) * o(y) }

= min{p(x), o(x) } e min {u(y), o(y)}

= (o )(X) @ (pNo)(y)

(iv) (uno) (A x) ay) = min{ w((A x) ay) ,

o((A X) a y)}
>min{min{F(}), ux), wy)}, min{FQ), o(x),
o(y) }} = min{ F(0),

min{u(x), o(x)}, min{u(y), o(y) }
=min{ F(A) , (nno )(X), (1No){y) }-

Hence (uo) is a fuzzy dot I'-hypersub-near-
algebra of M.

Theorem 4.3:

Let M be a I"-hypernear- algebra over
afield X. Let (u, M)beafuzzydot T"-hypersub-
near- algebra of M over the fuzzy field (F,
X). Let A be a subset of M. Then A'is a sub
I'-hypernear-algebra of M if and only if y, is
a fuzzy dot I'-hypersub-near- algebra of M
over afuzzy field (F, X).

Proof.
Let A be a hypersub-algebra of M.
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Case (i): Let x,ye A. Thenx-y, A
X e Awhere A e X. Therefore ya(x-y) =1,

A X) = 1.

1a(%y) = 1 2 min{ y,(X), %,Y) }-

LAXYY) =T 2%.(%) 1)

(AX) ay=A(Xoay) implies x,((A X) ay)=
1A (X ay)) 2 min{ F(L ), x,(x), %, (V)}-

Case (ii) If xe A,yg A. Thenx-y ¢ A.

Therefore, x,(x-y) = 0 = min{y,(x), x ,(¥)}.
1, (%) = 1= min{F (L), 7,003

KXY Y) = 0= %,(X) @ % (¥) x5 (A X) y) =0
=min{ FQL), x,(x) , %)}

In a similar manner one can verify the
result for other cases x ¢A, y € Aand x ¢ A,
y ¢ A. Thus y, is a fuzzy dot I"-hypersub-
near- algebra of M

Conversely assume that y, is a fuzzy
dot I"-hypersub-near- algebra of M. We claim
that A is a sub I'-hypernear algebra of M.

(i) (@) If x,ye Atheny,(x-y) =min{y,(X),
x A(Y)} =min{1, 1}= 1. This implies that x —
yeA

(b) If xe Ay & Atheny,(X-y) >min{y,(X),
% oY) } = min{1,0}= 0. This implies that x —
y ¢ A

(©) If x A, ye Athen y,(x-y) > min{y,(X),
%, (Y) } = min{0,1}= 0. This implies that x —y
¢ A

(d If x e Ay ¢ A then y,(X-y)= min
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{0.(X), x,(¥)} = min{0,0} = 0. This implies
thatx -y ¢ A

(i) If xeA, xAx)=min{FQ), x,(Xx)}
=min{F(), 1}=1.

This implies that Ax e A.

Thus A is a sub I'-hypernear-algebra of M.

Proposition 4.4 :
A fuzzy set pof M is a fuzzy dot T-
hypersub-near-algebra of M if and only if the

non-empty level subset U(p,t)=(x e M/u(x) >t}
is a sub I'-hypernear-algebra of M for all
te [0,1].

Proposition 4.5 :
If wis afuzzy dot I'-hypersub-near-

algebraof M then U(u ; 1)={(xe M/ n(x)=1}
is either empty or is a sub I'-hypernear-algebra
of M.

Theorem 4.6 :

Let M and M' be T'-hyper near-
algebras over a field X. Letf: M — M' bean
onto homomorphism. If pis a fuzzy dot T'-
hypersub-near- algebra of M then the image
f[u] of v under fis fuzzy dot I'-hypersub-near-
algebra of M".

Proof.

We have ful(y) = sup ,  ((y) u(x).

Let X', y' e M". Let x_e f'(x) and y_ e Fi(y)
be such that p(xo)=sup . ((x') u(z) and p(yo)
=SUP ey ) @)

) 0 y) = sup e (%) wz )

—_ -1 -1
=SUP e £ i)t (y) HEZY)
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=SUP e oy (y ) M)
> 1 (Xo- Yo)
2 min{p (Xo) p (¥o)}
= mingsuD L 1), SUD ) 0(2))

= min{f[u](x), flul(y)}

(i) FLLIOX) = SUp ¢ )y 1) > (1x0)
> min {F(Y), 1 (xo)}
= min {F(1), sup, . /", n(@)}
= min {F(Y), flu (<)}

(i) flulx" vy) =sup . . ,,) H@
=SUP e oy 1 (v M@
> p (XoY Yo)
2 1 (Xo), 1 (Yo)
=sup, . f.1(X- ) u(@)esup , f_l(yl ) 12)
= fu](x)e flul(y)

(iv) flp)((x) a y’) 2 min{F(), flu](x),
flul()}-

Thus f[u] is fuzzy dot I"-sub-near- algebra of
M.

Theorem 4.7 :

Letg: M — M' be an onto homomor-
phism. If v is a fuzzy dot I'-hypersub-near-
algebra of M' then the pre-image g**[v] defined
by g [v](x)=p(x)=v (g(x)) for all x e M is also
a fuzzy dot I'-hypersub-near- algebra of M.

Proof.
Letx,ye M; AeX; y,a eI
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(i) g'v1x-y)=v(@x-y)=v(@(x)-9(y)
> min{v (g(x), v (g(y)
= min{g™[v](x ), g [vI(y)}-

(ii) g [VI(L X) = v(g(X X)) = v(M(g(X))
> min{F(}), v (9(X))}
= min{ F(\), g'[v 1(X)}.

(iii) g'vl(x @ y) = v (g(x . Y))
=v (90 a g(y))
> v (g(x)ev (9(y)
= g'[v 1) g'v 1(y).

(iv) g'[v J() ay) = v (9((x) a y))
=V (9(Ax) @ g(y))
=v (Ag(x) a g(y))
=v (Mg(x) a g(y)))
= min{F(), v (9(x)), v (9(y)}
= min{F(V), g [v1(x), g [v](Y)}

Thus g*'[v] is fuzzy dot T'-hypersub-near-
algebra of M.

Theorem 4.8 :

Let M be T'-hypersub-near- algebra
over field X. Let I be an ideal of M. If pis a
fuzzy dot I'-hypersub-near-algebra of M then
the fuzzy set p of M/I defined by ' (m+1) =
SUp ., Wm + x) is fuzzy dot I'-hypersub-
near- algebra of M/I.

Proof.

Let my, my€ M besuchthatm;+ 1=
my+ |. Then my—m; € 1. So my;— m;=m for
some me l.
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NOW l“l'l (m2 + I):SUpm‘C | l“l'(mz + m’):SUpm.C |
Ll(ml +m+ m) = sup m+m=te€ | l“l(ml + t) = Hl

(my + 1). Therefore, u' is well defined.
Let mi+ 1, m+ | € M/I.

(i) w(m+1)-(m+1))=p (M-m+1))
=SUp e (M2 -my+ U-V)
sve 1 (M2 + U) = (Mot v)
2SUP, ey mplA(M2 +U), (Mot V)}
=min{sup , ., u(mz+u),sup ., W(mi+v)}=
min{u’ (M + 1), W (M + 1)}
@) P A(Mm+D=p (Am+1)
=sup ., L(Am + t)
=sup ., mn{FQ), p (m+ t)}
=min{F(}), sup ., 1 (M+ )}
=min{F(}), sup ' (m+ t)}

= sup

(i) Letm + I, m+ 1 €M/Iandy€ T.
po((me+ )y (me+ 1)) =p (My mp+ 1)
=SUp ¢ H(Myy Mzt t)
=sup o (M +t) y (Mt 1))
28UP o WMy +t)ep (Matt)
= Sup o, k(mutt)esup | pu(mztt)
po(my+ Dep (g + 1).

(iv) Letmi+ I, m+ €M/, y€T, and L€ X.
p' @A (my+ 1)y (m + 1))
= (M Dy(me + 1))
= (Mmyy mz+1))
=8Up o HOMMy + 1) y (M2 t)
Zsup ., Mn{FQ), p(my +t), u (Ma+ 1)}
=min{F(}), sup . ,w(m. +t),sup .,



154

u(m. + 1)}
=min{FQA), w (my+1), W (M2 + 1))}

Thus w'is fuzzy dot I'-hypersub-near- algebra
of M/I.
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