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Lower level subhemirings of an anti-fuzzy soft
subhemirings of hemiring

N. Anitha'* and J. Venkatesan 2

Abstract

Hemiring show up in a characteristic way, in few applications to the theory of automata, the theory of formal
dialects, chart theory, plan theory and combinatorial geometry. As of late, the ideas of delicate subhemiring of a
hemiring with unique structures were presented. In this paper we try to investigate some logarithmic thought
of lower level subhemiring of an anti-fuzzy soft subhemiring of a hemiring. This is done by introducing some

properties of hemiring.
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1. Introduction

In this segment, we exhibit lower level subhemiring of an
anti-fuzzy soft sub hemiring of a hemiring and set up a couple
of results on these. We moreover made an attempt to consider
the properties of lower level subhemiring of an anti-fuzzy
soft subhemiring of a hemiring under homomorphism and
anti-homomorphism.

2. Preliminaries

Definition 2.1. Let R be a hemiring. An intuitionistic fuzzy
soft subset (F,A) of R is said to be an intuitionistic fuzzy soft
subhemiring (IFSSHR) of R in case it satisfies the going with
conditions:

(D) Hra) (X(Fra) tY(FA))
> min{lra)(X(Fa))s KEa)VEa) b

(ii) H(F.a) (X(FA)Y(Fa))
> min{lr.a)(X(Fa))s KEa) V(Ea) }s

(i) V(ra)(X(FA) +Y(FA))
<maX{VFA( ) 4 (VFay) b

(iv) V(F,A)(X(F,A)Y(F,A)) < maX{V(F,A) (xX(Fa))s ViEA) V(EA) )

Jor all xp 4y and y(pa) in R.

Definition 2.2. Let (F,A) be an intuitionistic fuzzy soft subset
in a set S, the most grounded intuitionistic fuzzy Soft rela-
tion on S, that is an intuitionistic fuzzy soft relation on (F,A)
is (G,V) given by WGy (XGv),YGv)) = min{lga) (X(Fa)),
Wira)V(Fa))} and Vg y) (X(ov):YGv)) = max{V(r.a)(XF.a)),
ViEa) V(Fa)) ) for all xpa) and y (g 4) in S.

Definition 2.3. An intuitionistic fuzzy soft subhemiring A of
a hemiring R is presently as an intuitionistic fuzzy soft charac-
teristic x(r.4)(X(r.a)) = Wra) (f(X(Fa))) and V) (x(Fa)) =
Viea) (f(X(Fa))), for all x(g 4) in R and f in Aut(R).

Definition 2.4. (R,+,-) and (R',+,-) be any two Hemir-

ings. Let f: R — R be any function and (F,A) be an in-

tuitionistic fuzzy soft subhemiring in R,(G,V) be an intu-

itionistic fuzzy soft subhemiring in f(R) = R', portrayed by

wev)VGy)) = iup( )“(FA)( (Fa)) and Vigv)(VGy)) =
xe

inf Vg a)(X(Fa)), for all xgp) in R and ygyy in R'. At

xef~1)
the point (F,A) is presently as a preimage of (G,V) under f
and is indicated by f~'((G,V)).

Note: This definition is used all through this part for image
and preimage in capacities.
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Definition 2.5. An intuitionistic fuzzy soft subset A of a set X
is said to be standardized if there exist x in X with the true

objective that Wy ) (x(pa)) = 1 and V(g ) (X(pa)) = 0.

Definition 2.6. Let (F,A) be an intuitionistic fuzzy soft sub-
hemiring of a hemiring (R,+,-) and an in R. By at the point,
the pseudo intuitionistic fuzzy soft coset (a(F,A))P is de-
scribed by ((ali(ra))?)(xX(ra)) = P(a)l(F.a)(X(Fa)) and

((aviEa))P) (xFa)) = P(@)V(Ea) (X(Fa)), for every xga)
in R and some p in P.

Definition 2.7. Ler (F,A) be an intuitionistic fuzzy soft subset
of X. For a, 3 in [0, 1], the level soft subset of (F,A) is the set,

(F,A)(a.p) = {X(ra) €X t ra) (X(Fa)) = O, Viga) (X(Fa)) <
B}. This is called an intuitionistic fuzzy soft level subset of A.

Definition 2.8. Let (F,A) be a fuzzy soft subset of X. For o
in [0, 1], the lower level soft subset of (F,A) is the set Aq =

{xray €X 1 lra)(x(Fa)) < at.

3. Lower level subhemirings of an
anti-fuzzy soft subhemiring of a hemiring

Theorem 3.1. Ler (F,A) be an anti-fuzzy soft subhemiring of
a hemiring R. At that point o in [0, 1], (F,A)q is a lower level
soft subhemiring of R.

Proof. Forall x(p4) and y in (F,A)q, we have g4y (X(r4)) <
a and g ) (Y(Fa)) < o. Presently,

W(F.a) (X(FA) T Y(FA))

< max{.u(F,A) (x(F,A) ), K(Fa) (Y(F,A) )}
<max{c,o}

= a7

which infers that (g 4) (x(r4) +Y(Fa)) < @ And

H(Fa) (X(FA)Y(FA))

< max{lpa) (X(ra)) Lira)(V(Fa))}
< max{a,o}

= a7

which infers that g4 (X(ra)Y(Fa)) < @ In this manner,
Wira)(X(F.a) TY(FA)) < @ and g a) (X(FA)Y(Fa)) < Q- In this
manner, lpa) +Y(r,a) a0d X(£4)Y(F,4) in (F,A)q. Consequently
(F,A)q is a lower level subhemiring of a hemiring R.

O

Theorem 3.2. Let (F,A) be a fuzzy soft subhemiring of a
hemiring R. At that point two lower level soft subhemiring
(F,A)a1, (F,A)q2 and oy, are in [0,1] with oy < o of
(F,A) are equivalent if and just if there is no x in R to such an
extent that oy > u(FA) (x(F,A)) > 0.
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Proof. Assume that (F,A)q1 = (F,A)q,. Assume there exists
X(r,a) in R with the end goal that 0 > l(pa)(X(Fa)) > Ui
At that point, (F,A)q1 C (F,A)q infers x belongs to (F,A) 2,
but not in (F,A)q This is logical inconsistency to (F,A)q1 =
(F,A) o2 Along these lines there is no x(z4) € R with the end
goal that 0 > L(g 4 (X(Fa)) > 01. On the other hand if there is
10 X(54y € R with the end goal that & > p(pa)(X(Fa)) > 0.
At that point (F,A)y1 = (F,A) 2. (By the meaning of lower
level soft set). O

Theorem 3.3. Let R be a hemiring and (F,A) be a fuzzy soft
subset of R with the end goal that (F,A)y be a subhemiring
of R. On the off chance that o in [0,1], at the point (F,A) is
an anti-fuzzy soft subhemiring of R.

Proof. Let R be a hemiring and x(r4) and y(r4) in R. Let

W(Ea) (X(Ea)) = ou and Wipa) (V(Fa)) = O

Case 1: If @) < o at the point l(r),Y(Fa) € (F,A)qn.
As (F,A)qz is a subhemiring of R, x(z ) +¥(r.4) and X(.4)Y (F.4)
in (F,A)q2. Presently,

WEa) (X(Fa) +YEA) < 0
=max{oy, 0}
= max{ () (X(Fa)), LFa) V(Fa)}s

which infers that

K(ra) (X(FA) T Y(FA))

< max{lra)(X(r.a))s KEa) VFa)) }s
for all x(r4) and y(r ) in R. Likewise,

W(ra) (X(FAY(FA) < 02

=max{op, 0}

= maX{N(F,A) (x(F,A) )s H(F.A) v (FA) )}

which infers that

H(Ea) (X(FA)Y(FA)) < max{lra) (X(Fa))s LEa) ViFa))}s
for all x(p4) and y(r4) in R.
Case 2: If o > ap at the point lUipa),y(Fa) € (F,A)al-

As (F,A)q is a subhemiring of R, x(z ) +¥(r.4) and X(5.4)Y (F.4)
in (F,A)q. Addtionaly,

W(EA) (X(FA) +Y(FA))

= maX{OCz, 061}

= maX{N(F.,A) (X(F.,A) ), maX{H(F,A) ()’(F,A) )}

which infers that
H(F.A) (x(F,A) +y (F,A)) < maX{#(F,A) (x(F,A) )s H(F.A) ()’(F,A) )}
for all x(z4) and y(r4) in R. Likewise,
W(ra) (X(FA)Y(FA) < 02
= max{ocz, 062}
= maX{H(FA) (x(F,A) )s H(F.A) (y(F,A) iz



Lower level subhemirings of an anti-fuzzy soft subhemirings of hemiring — 153/156

which infers that

Wira) (X(FaY(FA)) < max{lra) (X(Fa))s Kira) VFEa)) b

for all x(z4) and y(r4) in R.
Case 3: If oy = 0.
It is unimportant. In all the cases, (F,A) is an anti-fuzzy
soft subhemiring of a hemiring R.
O

Theorem 3.4. Let (F,A) be an anti-fuzzy soft subhemiring
of a hemiring R. On the off chance that any two lower level
soft subhemiring of (F,A) belongs to R, at that point their
intersection is likewise lower level soft subhemiring of A in R.

Proof. Let oy, 00 € [0,1].

Case:1 If o < (g a)(X(Fa)) < O at that point (F,A) g1 C
(F,A)qn. Along these lines, (F,A)q1 N (F,A)a2 = (F,A)q1,
but (F,A)q is a lower level soft subhemiring of (F,A).

Case:2 If o1 > [pa)(X(ra)) > O at that point (F,A) g C
(F,A)q1. Along these lines, (F,A)q1 N (F,A)q2 = (F,A)q2,
but (F,A)qo is a lower level soft subhemiring of (F,A).

Case:3 If a; = oy, at that point (F,A)q) = (F,A)q2. In
all cases, intersection of any two lower level soft subhemiring
is a lower level soft subhemiring of (F,A).

O

Theorem 3.5. Let (F,A) be an anti-fuzzy soft subhemiring of
a hemiring R. In the event that a; € [0,1], and (F,A)q;,i € 1
is an accumulation of lower level soft subhemiring of (F,A),
at that point their intersection is likewise a lower level soft
subhemiring of (F,A).

Proof. 1tis trifling. O

Theorem 3.6. Let (F,A) be an anti-fuzzy soft subhemiring of
a hemiring R. If any two lower level soft subhemiring of (F,A)
belongs to R, at that point their union is likewise a lower level
soft subhemiring of (F,A) in R.

Proof. Let oy, 0 € [0,1].

Case:1 If a; < .u(F,A)(x(F,A)) < ap at that point (F,A)al -
(F,A)q2. Along these lines, (F,A)q1 U (F,A)a2 = (F,A)q2,
but (F,A)qp is a lower level soft subhemiring of (F,A).

Case:2 If o > l(pa)(xX(pa)) > 0 at that point (F,A) g2 C
(F,A)q1. Along these lines, (F,A)q1 U(F,A)q2 = (F,A)q1,
yet (F,A)q is a lower level soft subhemiring of (F,A).

Case:3 If a; = ap, at that point (F,A)q = (F,A)g2. In
all cases, intersection of any two lower level soft subhemiring
is a lower level soft subhemiring of (F,A).

O

Theorem 3.7. Let (F,A) be an anti-fuzzy soft subhemiring of
a hemiring R. If a; € [0,1], and (F,A)q;,i € I is a collection
of lower level soft subhemiring of (F,A), at the point their
union is likewise a lower level soft subhemiring of A.

Proof. Tt is paltry. O
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Theorem 3.8. The homomorphic image of a lower level soft
subhemiring of an anti-fuzzy soft subhemiring of a hemir-
ing R is a lower level soft subhemiring of an anti-fuzzy soft
subhemiring of a hemiring R'.

Proof. Let (R,+,-) and (R',+,-) be any two Hemirings and
f: R — R be a homomorphism. That is, f(x+y) = f(x) +
f(y) and f(xy) = f(x)f(y), forall xand y in R. Let (G,V) =
f((F,A)), where (F,A) is an anti-fuzzy soft subhemiring of a
hemiring R. Plainly (G,V) is an anti- fuzzy soft subhemiring
of a hemiring R'. Let x(z4) and y(z4) in R, infers f(xy))
and f(yg,)) in R". Let (F,A)q is a lower level subhemir-
ing of (F,A). Thatis, l(ra)(x(r.4)) < @ and fipa) (V(Fa)) <
o i ra) (X(Fa) HY(FA)) S O W(ra) (X(FA)Y(FA)) < O Weneed
to demonstrate that f((F,A)) is a lower level soft subhemir-
ing of V. Presently, LGy (f(xGv))) < Wra)(XrFa)) <
which infers that p v (f ( vy)) < asand wG vy (f (Vo))
< «a, which suggests that [J(G v)( (V) < a and py)
(f(xev)) + f@Gv)) = lev)(f(xGy) T yGv)))s as fis
a homomorphism < K, A)( ( A)HY(FA )) < o, which infers
<a

that vy (f(x@Gv)) +f(VGy))) < @. Additionaly,
Loy (f(xev) fOwey))
= Wey) (f(xGyyiey))

as f is a homomorphism < g4y (X(Fa)Y(Fa
infers that

)) < @, which

Hey)(f o) feyy)) < o.

Accordingly,

Wy (f(xv) +fOev))) <
WG,y (f(x (G,V))f(y(G V))) S

Consequently f((F,A)q) is a lower level soft subhemiring of
an anti-fuzzy soft subhemiring (G,V) of a hemiring R’
O

Theorem 3.9. The homomorphic pre-image of a lower level
soft subhemiring of an anti-fuzzy soft subhemiring of a hemir-
ing R’ is a lower level soft subhemiring of an anti-fuzzy soft
subhemiring of a hemiring R.

Proof. Let (R,+,-) and (R',+,-) be any two Hemirings and
f: R — R be a homomorphism. That is, f(x+y) = f(x) +
F(») and f(xy) = f(x)f(y), forall xand y in R. Let (G,V) =
f((F,A)), where (G,V) is an anti-fuzzy soft subhemiring of
a hemiring R’. Unmistakably (F,A) is an anti- fuzzy soft
subhemiring of a hemiring R. Let f(x(g,y)) and f(y(g,)) in
R, infers x(f4) and y(r4) in R. Let f((F,A)q) is a lower level
subhemiring of V. That is, u.v)(f(Yy))) < o and

L) () <
W) (f(xGvy)) + (f ( ) <«
W) (f (X)) (f e )) <a
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We need to demonstrate that (F,A)y is a lower level soft
subhemiring of (F,A). Presently,

Hera) (X(F.a))

< iy (f(x@Gy)))

<a

— ’

which infers that

WEa) (X(Fa)) < 0
and
e V) = ey ey < o,

which suggests that

HEa) Vra)) < o

and

H(ra) (X(Fa) +Y(FA))
= WGy (f(xy) +Y6v))s

as f is a homomorphism < ¢, which infers that

H(Ea) (X(Fa) +Y(FA)) = &
Additionaly,

B(ra) X (EAYFA)) = Kov) (f&evYey)))

, as f is a homomorphism < , which infers that

Koy (f (o) fey))) < a.
Accordingly,

Ky (f(xev) +fOev)) < @
By (f (o) feyy)) < o.

Consequently f((F,A)q) is a lower level soft subhemiring of
an anti-fuzzy soft subhemiring (G, V) of a hemiring R.
O

Theorem 3.10. The anti-homomorphic image of a lower level
soft subhemiring of an anti-fuzzy soft subhemiring of a hemir-
ing R is a lower level soft subhemiring of an anti-fuzzy soft
subhemiring of a hemiring R'.

Proof. Let (R,+,-) and (R',+
f: R — R be a homomorphism. That is, f(x+y) = f(y) +
f(x) and f(xy) = f(v)f(x), for all x(f4) and y(r4) in R. Let
(G,V) = f((F,A)), where (F,A) is an anti-fuzzy soft sub-
hemiring of a hemiring R. Plainly (G,V) is an anti- fuzzy
soft subhemiring of a hemiring R'. Let X(r.a) and y(p ) in R,
infers f(xgy)) and f(yyv)) in R". Let (F,A)q is a lower
level subhemiring of (F,A). That is, l(g4)(¥(r)) < o and

,+) be any two Hemirings and

HEa) Vray) < 0

H(Ea) (X(ra) +Y(FA) < @,

H(Ea) (X(Fa)Y(Fa)) < A

We need to demonstrate that f((F,A)) is a lower level soft
subhemiring of V. Presently,

Loy (f(xGvy))

< Wra) (XFa))
<a

=~ W,

which infers that

Hy)(f(xew))) < o
and
by (fhey))) < @,
which suggests that
Ly (i) < a.
Presently,
ey (f(xev) +fGy)))
= .LL(GV (f(x GY) +y(G V)))

as f is an anti-homomorphism < tp 4) (X(ra) + ¥ (Fa)) < &,
which suggest that

W) (f(xow) + Fey))) < o

Likewise,
ey (f e fOey)))
= Wey)(f(xGyyiey))

as fis an anti-homomorphism < g 4) (X(r.4)Y(F.A
suggest that

)) < @, which

Hy)(f o) fey)) < o.
Along these lines,
fx@y) T f0ey))) Sa
Fx@ey)fhey)) <o

Thus f ((F A)q) is a lower level soft subhemiring of an anti-
fuzzy soft subhemiring (G,V) of a hemiring R'.

w)(
w)(

O

Theorem 3.11. The anti-homomorphic pre-image of a lower
level soft subhemiring of an anti-fuzzy soft subhemiring of a
hemiring R is a lower level soft subhemiring of an anti-fuzzy
soft subhemiring of a hemiring R.

Proof. Let (R,+,-) and (R',+
f: R — R be a homomorphism. That is, f(x+y) = f(y) +
f(x) and f(xy) = f(y)f(x), forall xand y in R. Let (G,V) =
f((F,A)), where (G,V) is an anti-fuzzy soft subhemiring of
a hemiring R’. Unmistakably, (F,A) is an anti-fuzzy soft
subhemiring of a hemiring R. Let f(x(g)) and f(y(gy)) in
R, infers x(4) and y(r 4 in R. Let f((F,A)q) is a lower level

,-) be any two Hemirings and
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soft subhemiring of (G, V). That is, L y)(f(xcy))) < o
and

Koy (fey)) < a;
tew)(f(xev)) +Fey)) <
“(G,W(f(y(G,v))f( (G, v))) <a

We need to demonstrate that A, is a lower level soft subhemir-
ing of A. Presently,

H(F.A) (x (FA) )

= WGy (f(x@Gy)))
<o

— b

which infers that

WEa) (X(Fa)) < 0

and

Kra) V(Fa)) = Hey) (f(xey))) < a,

which suggests that
Hma) (V(Fa)) < @
and
HEa) (fxy) +fGGy)))
= tev)(fGey) +fxey))),

as f is a anti-homomorphism < ¢, which infers that

Hra) (X(Fa) +Y(FA)) <
Likewise,
H(Fa) (x (FA)Y(FA) )
= i) (O Gy)Xey)))

as f is an anti-homomorphism < «, which infers that

H(Ea) (XA (Fa)) < .

Along these lines,

Ky (f(xev) + fOevy)) <
Ky (f(x (GAV))f(Y(G V))) S

Thus (F,A) is a lower level soft subhemiring of an anti-fuzzy
soft subhemiring (F,A) of a hemiring R.
O

Theorem 3.12. Let (R,+,-) be a hemiring and (F,A) be a
non-empty subset of R. At the point (F,A) is a subhemiring
of R if and just if (H,B) = <m> is an anti-fuzzy soft sub-
hemiring of R, where X (. 5) is the characteristic function.
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Proof. Let (R,+,-) be a hemiring and (F,A) be a non-empty
subset of R. To begin with let (F,A) be a subhemiring of R.
Take x and y in R.

Case:1 If x4y and yu) in (F,A), at the point
X(FA) TY(FA)X(FA)Y(Fa) i (F,A), since (F,A) is a subhemir-
ing of R,

XFa) (X(Fa))
=X(ra) V(Fa))
= X(FA) X(FA) TY(FA))
= XA XFAY(FA))

I
e

So,

XA (X(FA) T Y(FA))
< max{Z(ra) (X(ra))s X(r.a) V(FA)) }s

for all x(z4) and y(r4) in R,

X(Fa) (X(FA)Y(FA))
< max{¥X(ra)(X(ra)) X(Fa) V() )5

for all x(z 4y and y(g4) in R.
Case:2 Ifx(FA) in (F,A), y(p.a) notin (F,A) (or x(z4) not

in (F,A),y n (F,A)), then X(g.4) +Y(rA) X(F.A)Y (FA) MAY
or may not be 1n (F,A)

Obviously,

X(FA) (X(FA) T Y(FA))
< max{Z(ra) (X(ra)): X(Fr.a) V(Fa)) }s

for all x(p4) and y(p4) in R,

X(FA) (XA (FA)
< maX{X(F,A)(x(F7A))7X(F,A)(y(F,A))}7

for all x(F,A) and y(F,A) in R.
Case:3 If x(p4) and y(p4) not in (F,A), at the point

O8H%
§(\hﬂﬂﬂ,
~
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X(FA) T Y(FA)X(FA)Y(F.A) May OF may not be in (F,A),

X(FA) (X(Fa))

= X(ra) V(FA))

= 17

X(FA) (X(FA) TV (FA))
= M(X(F,A)Y(F,A))

=0 orl.

Obviously

X(FA) (X(FA) T Y(FA))
< maX{X(F,A) (X(Fa)) X(FA) (y(F,A))}a

for all x(r4) and y(g4) in R

X(FA) (X(FAY(FA))

< max{X(ra) (X)) X(Fa) OV(Fa) s
for all x(p4) and y(r4) in R. So in all the three cases, we
have (H,B) is an anti-fuzzy soft subhemiring of a hemiring

R. Then again, let x(f 4) and y(z4) in (F,A), since (F,A) is a
non-empty subset of R, in this way,

X(FA) (x(F.A)) = X(FA) (y(F,A)) =0.

Since (H,B) = < A, A)> is an anti-fuzzy soft sub hemiring of
R, we have

X(FA) X(FEA) TV (FA))

< max{X(ra) (X(ra)) X(Fa) V(Fa)}
= max{0,0}

= 07

m(X(F,A)y(F,A))

< max{m(x(F,A))vm@(F,A))}
= max{0,0}

=0.

Along these lines

X(F.A) (x(F,A) +Y(Fa))
= X(FA) (X(F,A)Y(F,A))

e

Hence x(p4) +Y(r4) and X(g4)Y(ra) in (F,A), so (F,A) is a
soft subhemiring of R.
U
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