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ABSTRACT

In this paper we introduce and study the concept of ideals of finite I"-near rings, co-fuzzy ideals of finite I'-near rings
and related theorems. We prove intersection of two co-fuzzy ideals is always a co-fuzzy ideal but union of two co-fuzzy
ideals need not be a co-fuzzy ideal of finite I'-near ring and it is explained by a suitable example. We also introduce
homomorphic image and homomorphic pre image of co-fuzzy ideals of finite I'-near rings and related theorems.

Key Words : finite I'-near ring, fuzzy set, level subset, union of fuzzy sets, intersection of fuzzy sets, co-fuzzy ideals and
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1. INTRODUCTION

The fuzzy set theory was developed by Zadeh.L.A. [12] in 1965. The fuzzification of algebraic structure was
introduced by Rosenfield.A[7] and he introduced the notation of fuzzy of subgroups in 1971. Swamy K.L.N and
Swamy U.M [8] studied fuzzy prime ideals [4,6] Later Satyanarayana. Bh [9] defined I'-near rings and also he studied
ideal theory in  T'-near rings. The notation of fuzzy ideals and its properties were applied to various areas like semi
groups [11, 10, 5] and semi rings [1,2] Jun.Y.B [3] considered the fuzzification of ideals of I'-near rings and
investigated the related properties.

In this paper, we have defined co-fuzzy ideal concept of finite I' —near ring with less than or equal and maximum
conditions and also investigated several properties with the new definitions. Throughout this chapter _A*stands for zero
symmetric finite I' — near ring.

2. PRELIMINARIES
In this section we recall some of the fundamental definitions, which are necessary for this paper.
Definition 2.1: Atriplet (47, +,) is said to be a near ring if

1. ("V+) is a group

2. (/V ) is a semi-group

3. (a+b)-c=a-c+b-c (Rightdistribution law) V a,b,c € A"

Definition 2.2: A near ring (A4, +,-) is said to be finite near ring if A" has finite number of elements.

Definition 2.3: Let A4 be a non-empty finite set. If
1. (A,+) isagroup. (Not necessarily abelian group)
2. T isthe set of binary operations on _#* such that (./V ,+, ) isanear ring. Wherea € T
3. aa(bfc) = (aab)Bc¥ a,b,c € A anda,f €T. Then (A, +,T) is called finite [-near ring.
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Definition 2.4: If X be a non empty set and f : X — [0,1] is a mapping then the pair (X, f)is called fuzzy set and

f is called fuzzy sub set of X.

Definition 2.5: Let f be a fuzzy sub set of the set X.Then the set {x € X/f(x) < s} Where s € [0,1] is called level

sub set of f .1t is denoted by £..This £, is also s-cut of f .
~fs={xeX/f(x) <s}

Definition 2.6: Let f and g be two fuzzy sub sets of the set X. If f(x) < g(x), V x € X then f is said to be contained
in g.ltisdenoted by f € g.

Definition 2.7: Let f and g be two fuzzy sub sets of the set X.Then their intersection and union are denoted by f n g
and f U g respectively and defined as follows,
(f ng)x) =Min{f(x),g(x)}, vx € X.

(fug)x) =Max{f(x),g(x)}, Vx€X.

and

Definition 2.8: Let M; and M, be two non empty sets and u: M; — M, is a mapping. If f is a fuzzy sub set of M, then
g be a fuzzy sub set of M, defined by

Inf £ (2)if 1 (y)# g
g(y): zeu7(y)
0 it u(y)z¢
Where u='(y) = {x € M;/u(x) =y}

If g is a fuzzy sub set of M, then f be a fuzzy sub set of M, defined by
f@) = g(u@), vx €M,

Definition 2.9: For any sub set A of the set X, the co-fuzzy characteristic set §, is defined as follows,
5, () = {O ifxeA
A Z 1 ifxeA

3. CO - FUZZY IDEALS OF FINITE I'-NEAR RINGS

In this section we define ideals and co-fuzzy ideals of a finite I'-near rings. We prove the intersection of two co-fuzzy
ideals of a finite I'-near ring is always a co-fuzzy ideal. But, the union of two co-fuzzy ideals of a finite I'-near ring
need not be a co-fuzzy ideal and it is explained by a suitable example. We also prove some of related theorems on
ideals and co-fuzzy ideals of a finite I"-near rings.

Definition 3.1: A sub set S of a finite '-near ring ( N, +, F) is said to be a left ideal of #° if
1. x+y€ES, Vx,y€S
2. y+x—ye€ES, Vx€Sandy e #
3. aa(x+b)—aab€S, VxE€S,a,b€ A anda €T.

Definition 3.2: A sub set S of a finite '-near ring (./V ,+, F) is said to be a right ideal of A if
1. x+y€ES, Vx,y€S
2. y+x—y€S, Vxe€Sandye #
3. xaa €S, VxES,a€ N anda €T.

Definition 3.3: A sub set S of a finite '-near ring ( N, +, F) is said to be an ideal of A if
1. x+y€ES, Vx,yES

2. y+x-yEe€eS, Vx€Sandye #
3. aa(x+b)-aab€S, Vx€S,a,bE A anda €T.
4. xaa €S, VXES,a€ A anda €.

Definition 3.4: A fuzzy sub set f of a finite I'-near ring (./V ,+, F) is said to be a co-fuzzy left ideal of A if

L f(x+y) <Max{f(x), ()}
2. f+x—-y)sfl),
3. . f (aa(x+b)-aab)<f(x),Yx,y,a,b € A anda €T.
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Definition 3.5: A fuzzy sub set f of a finite I'-near ring ( N, +, F) is said to be a co-fuzzy right ideal of A if

1L flx+y)<sMax{f(x), f()}
2. fO+x-y)sfl),
3. f(xaa) < f(x), Vx,y,a€ A anda €T.

Definition 3.6: A fuzzy sub set f of a finite I-near ring (./V ,+, F) is said to be a co-fuzzy ideal of A if

1. f(x+y)<sMax{f(x),f(»)}

2. fy+x-y)sf),

3. f(aa(x +b) - aab) < f(x),

4. f(xaa) <f(x), Vx,y,a,b€ A anda €T.

Definition 3.7: A L-fuzzy sub set f; of a finite [-near ring ( N, +, F) is said to be L-fuzzy ideal of Aif

1 filx+y) < Max{f;(x), f,()}

2. fiy+x-y)<filx)

3. fi(aa(x +b) - aab) < f; (x)

4. fi(xaa) <f,(x) Vx,y,a,b € A anda €T.

Here L is a complete lattice satisfying infinite distribute laws.

Definition 3.8: A finite -near ring ( #”,+,T) is said to be zero symmetric if xa0=0ax=0 ¥xe A

Note 3.9:
1. f(x+y)<sMax{f(x),f(y)}
2. f(x—y)<Max{f(x),f(-=y)}
3. f(0) < Max {f (x), f(—=x)}
4. f(0) = f(xa0) < f(x), VX,ye ¥

Example 3.10: Let S = {1,2,3,4} and W = P(S) is the power set of S.

LetT = {{1},{2,3}}

if Azg
Define f: #* — [0,1] such that f(A)=

Wik N

it A=¢

Here f is both co-fuzzy left and co-fuzzy right ideal of finite I'-near ring ( N, A, F).

Hence f is co-fuzzy ideal of finite I'-near ring (./V A, F).

residue classes modulo 5 and [ ={1,2,3}.Then ( A, +,T) s finite [-near ring.
. a b
03 if A=
00
0.5 if otherwise
Then f is a co-fuzzy right ideal of ¥ But not co-fuzzy left ideal of A

Define f: #* — [0,1] such that f (A)=

. _ [0 a
Define f: A4 — [0,1] such that f(4) = {0-2 if A= [0 b
0.6 otherwise

Then f is a co-fuzzy left ideal of ¥, But not co-fuzzy right ideal of ¥.
Now, we prove some important theorems on co-fuzzy ideals.

Theorem 3.12: A fuzzy sub set f of a finite near ring (./V ,+, F) is a co-fuzzy ideal of A if and only if for
each O € Im(f), the level set fé, of f is anideal of M

Proof:Let f bea co-fuzzy ideal of a finite I'-near ring (./V ,+, F).
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Now, we have to prove that the level set f& of fisanideal of A VO € im(f)

By the definition of the level set f5 ={XewN, f (X) < 5}

1. Letx,y € f;
Thenf(x) < 6 and f(y) < &
Now f(x +y) < Max{f(x), f(y)}< &
sflx+y)< S
>x+y€ f;

2. Letx€ fyandy€e #
Then f(x) < &
Now f(y +x-y)<f(x) < S
~fly+x-y)< o
>y+x-yE€ f

3. Letxe€ f(;,a,be A anda €T

Then f(x) < &
Now f(aa(x +b) —aab) < f(x) < &
~ flaalx + b) -aab) < 6

= aalx+ b) - aab € f5

Then the level set f5 of fisaleftideal of ¥, V § € Im(f)
4. Letx€ f;,,a€ # anda €T

Then f(x) < §

We have f(xaa) < f (x) <6

o flxaa) < 6

= xaa € f5

Then the level set f5 of f is arightideal of W.

Hence the level set f5 of fisaideal of &, VS5 e Im(f)

Conversely assume that f5 is an ideal of &

Now we prove that f is a co-fuzzy ideal of a finite I'-near ring ( N, +, F)
1. Letx,yeN
If possible, let there exists x4, ¥, € A such that

flxo + YOg > Max {f (xo), f (yo)}
Let 5 = 3{f(xo +yo) + Max {f (xo), f(v0)}}

Then 6 < %{f(xo +¥0) + f(xo + ¥0)}
=6 < flxg+y,)

$x0+y0€ f5

And 5 > %{2 Max {f (xo), f o)}}
= 6 > Max{f(xy), f(y,)}
= & > flxp)and 5> f(y,)

ﬁxO,yOE f5
S Xty € f5 and x,,y, € f5

This is a contradiction to f5 is anideal of &%

Then our assumption is wrong.
Hence f (x +y) < Max{f(x),f()}, Vx.y € #°
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2. Letx,ye #
If possible, let there exists x4, y, € A such that
fo +x0 = ¥0) > f(x0)
Let § = %{f(YO + %9 = ¥o) + f (o)}

Then 5<%{2f (Yo +% —Y,)} and 5>%{2f (%)}
=65 <fly,+x -y, and &> f(x,)
SV, tx -y, € f5 and x, € f5
This is a contradiction to f5 is an ideal of &
Then our assumption is wrong and hence f(y + x - y) < f(x),
Vx,yE N
3. Letx,a,be A anda €T
If possible, let there exists x,, ag, by € A and a € I such that
f(aga(x i* bo) - apaby) > f(x,)
Let § = E{f(aoa(xo + by) - agaby) + f(xo)}
ﬂwn&<%@f@¢4%+q0—%amn and 5>%Qf@0}
= 6§ < flagalxg + by) - agab,) and &> f(x,)
= agalxy + by) - agab, ¢ f5 and x,, € f5
This is a contradiction to f5 is an ideal of &
Then our assumption is wrong and hence
f(aa(x +b)-aab) < f(x) Vx,a,b€E A anda €T.
Then f is a co-fuzzy left ideal of a finite [-near ring (./V ,+, F).
4, Letx,a€MNManda €T
If possible, let there exists x5, a, € A#° and a € I such that
f(xoaaoz > f(xo)
Let 5§ = E{f(xoaao) + f(x)}
Then & < f (x,aa,) and § > f(x,)

= xoaa, & f5 and x, € f5
This is a contradiction to f5 is an ideal of W.

Then our assumption is wrong and hence f (xaa) < f(x) Vx,a € A anda €T
Then f is a co- fuzzy right ideal of a finite I'-near ring ( N+, F)
Hence f is a co-fuzzy ideal of a finite I'-near ring (./V ,+, F).

Theorem 3.13: Let S(;t ¢) be a non empty sub set of a finite I'-near ring (./V,+, F). Then the fuzzy set
0 ifxesS

fo: & — [0,1] defined by fs(x) = {1 ifxes

is a co-fuzzy ideal of A if and only if S is an ideal of 4.
Proof: Let S (;t ¢) be a non empty sub set of a finite I-near ring ( N, +, F)
0 ifxesS

1 ifxégS
Let fs be a co-fuzzy ideal of a finite I-near ring (./V ,+, F)

Define f;: #° — [0,1] such that fg(x) = {

Now we prove that S is an ideal of A#*
1. Letx,y€S
Then fs(x) =0and fs(y) =0
Now fs(x +y) < Max {fs(x), fs(3)}=0
“fx+y)=0
>x+y€S
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2. x€Sandy eN
Then f(x) =0
Now fs(y +x - ¥) < fs(x) =0
“fy+x-y)=0
>y+x-y€S

3. Letx€S, ab€e A anda €T
Then f(x) =0
Now f;(aa(x + b) - aab) < fs(x) =0
fs[aa[x +b)-aab)=0
s aalx+b)-aab €S
Then S is a left ideal of A”

4, Letx €S, aeMNManda €T
Then f(x) =0
We have f;(xaa) < fs(x) =0
o f S[xaa) <0
= fs[xaa) =0
= xaa €S
Then S is a rightideal of &
Hence S is an ideal of &/

Conversely assume that S is an ideal of &

We prove that f; is a co-fuzzy ideal of a finite I'-near ring ( N+, F)
l.Let X,y N
(i)Letx,yeS
Thenf,(x)=0 and f,(y )annd X+yeS

= f.(x+y) 0<max{f }

.'.fs(x+y)£max{ f.(x).f, ( )}

(if)Letx,yeSand x+yeS
Thenfs(x):fs(y):l and fs(x+y):0
Now £, (x+y)=0<max{f,(x).f.(y)}

fs(x+y)£max{f5(x),fs(y)}
(iii)Letx,yeSandx+y ¢S

Thenfs(x):f(y):f(x+y):
Nowfs(x+y) 1<maX{ ( )

)
o (x+ y)<max{ £ (x). £ (v))

2.Letx,ye #

(i) Let XE€S andye A4
Then f,(x)=0andy+x-yeS
= fy+x-y)=0<f(x)
“fly+x-y) s folx)

(i) Letx € Sandy € N
Then fs(x) =1
Now fe(y +x-y) <1< fo(x)
“fy+x-y) s folx)

3.Letx,a,b € A anda €T

(i) Let x€S,a,be A anda €T
Then fs(x) =0and aa(x + b)-aab €S
= f(aalx + b) - aab) = 0
Now fs(aa(x +b) -aab) =0 < f.(x)
~ fo(laalx + b) - aab) < f (x)

1
£ ()}
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(i) Let x¢ S,a,be 4 anda €T
Then fs(x) =1
Now f;(aa(x + b) - aab) <1 = fs(x)
fs[aa[x + b) - aab) < fs[x)
Thus f; is a co-fuzzy left ideal of a finite I-near ring (./V ,+, F)
4. Letx,a € 4 anda €T
(i) Letx€eS, ae # anda €T
Then f(x) =0and xaa € S
= fs[xaa) =0
Now fs(xaa) = 0 < f(x)
“ fslxaa) < f(x)
(ii) Let x¢S,a€ A anda €T
Then fs(x) =1
Now fs(xaa) <1 < fo(x)
~ folxaa) < fo(x)
Thus f; is a co-fuzzy rightideal of a finite I-near ring (./V ,+, F)

Hence fs is a co-fuzzy ideal of a finite [-near ring (./V ,+, F)

Theorem 3.14: If f is a co-fuzzy ideal of a finite [-near ring ( A#*,+,T) then the set S ={x € A /f(x) = f(0)}
is an ideal of &

Proof: Let f is a co-fuzzy ideal of a finite I-near ring (./V ,+, F)
GiventhatS = {x € # /f(x) = f(0)}
We know that f(0)< f(x), Vx€ A

Now we prove that S is an ideal of &
1. Letx,y€S
Then f(x) = f(0) and f(y) = f(0)
Since f is a fuzzy ideal, f(x + y) < Max {f(x), f(y)} = f(0)
fx+y)<f(0)
= flx+y) = £(0)
>x+y€S
2. Letx€Sandy eEN
Then f(x) = £(0)
Since f is a fuzzy ideal, f(y + x - y) < f(x) = f(0)
~fly+x-y)<f(0)
=>fy+x-y)=f(0)
>y+x-y€S
3. Letx€S,a,be A anda €T
Then f (x) = £(0)
Since f is a fuzzy left ideal, f(aa(x + b) - aab) < f(x) = f(0)
~ flaa(x + b) - aab) < f(0)
= f(aalx + b) - aab) = £(0)
S aalx+b)-aab €S
Thus S is a left ideal of /.

4, Letx€S, a€ N anda €T

Then f(x) = £(0)

Since f is a fuzzy right ideal, f (xaa) < f(x) =f(0)
~ f(xaa) < £(0)

= f(xaa) = f(0)

=>xaa €S

Thus S is a right ideal of A

Hence S is an ideal of a finite '-near ring ( N, +, F).

Theorem 3.15: Let S(;t ¢) is an ideal of a finite I'-near ring (./V,+, F). Then for all t € (0,1] there exists a
co-fuzzy ideal f of A Such that ./Vf = S, Where ./Vf ={xe #/f(x) = fO)}.
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0ifxes
Proof: Given that S (= ¢) is an ideal of /" .Define f: A#* — [0,1] such that f(x) = {t L.; €S
We prove that f is a co-fuzzy ideal of a finite I-near ring ( N, +, F)

1.Letx,ye ¥
(i) Letx,y €S
Then f(x) = f(y) =0
Since Sisanidealof A, x + y €S
= flx+y)=0
= flx+y) = 0 < Max{f(x), f(y)}
~ flx+y) < Max{f(x), f(y)}
(ii)Letx,y ¢ Sandx+y €S
Then f(x) = f(y) =tand f(x +y) =0
Now f(x +y) = 0 < Max {f (x), f(¥)}
~ flx +y) < Max{f(x), f(y)}
(iii) Letx,y € Sandx+y € S
Then f(x) = f(y) =tand f(x+y) =t
Now f(x +y) =t < Max{f (x), f(y)}
~ flx +y) < Max{f(x), f(y)}

2.Letx,ye #
(i)Letx €eSandy € #
Then f(x) =0

Since Sisanidealof M,y +x -y €S
=>fy+x-y)=0< f(x)
> fly+x-vy) < flx)

(i) Letx ¢ Sandy € #°
Then f(x) =tandy+x-y &S
>fy+x-y)=t =< f(x)
= fly+x-y) < flx)

3.Letx,a,b € A anda €T

(JLet x€S,a,be A anda €T
Then f(x) = 0 and aa(x + b) —aab € S
= flaalx + b) - aab) = 0 < f(x)
= f(aa(x + b) - aab) < f(x)

(ii) Letx ¢ Sand aa(x + b) —aab € S
Then f(x) = tand f(aa(x + b) - aab) =0
= flaa(x + b)-aab) =0<t = f(x)
= f(aa(x + b) - aab) < f(x)

(iii) Letx ¢ Sand aa(x + b) —aab ¢ S
Then f(x) = tand f(aa(x + b) -aab) =t
= f(aa(x + b) -aab) =t = f(x)
= flaalx + b) - aab) < f(x)
Thus f is a co-fuzzy left ideal of a finite I-near ring ( N, +, F).

4. Letx,a € 4 anda €T

(JLet xeS,a€e # anda €T
Then f(x) = 0and xaa € S

= f(xaa) =0
= f(xaa) =0< f(x)
= f(xaa) < f(x)

(ii) Letx ¢ Sand xaa € S
Then f(x) = tand f(xaa) =0
= f(xaa) =0<t = f(x)
= f(xaa) < f(x)
(iii) Letx € S and xaa € S
Then f(x) = tand f(xaa) =t
= f(xaa) =t = f(x)
= f(xaa) < f(x)
Thus f is a co-fuzzy right ideal of a finite I-near ring ( N, +, F).
Hence f is a co-fuzzy ideal of a finite I'-near ring (./V ,+, F).
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Finally, ./Vf ={xe #/f(x) =f(0)}

={xe #/f(x) =0}
=S

Theorem 3.16: If f and g are two co-fuzzy ideals of a finite I'-near ring (./V,+, F), then their intersection
(f n g) is also co- fuzzy ideal of M

Proof: Given that f and g are two co-fuzzy ideals of a finite I'-near ring (./V ,+, F)
Now we prove that (f N g) is co-fuzzy ideal of V.

Letx,y,a,b € # anda €T
LUng)x+y)=Min{f(x+y)glx+y)}
< Min {Max {f (x), f(y)}, Max {g(x), g(»)}}
< Max {Min {f(x), g(x)}, Min {f (y), g(»)}}
= Max {(f n g)(x),(f N g)(¥)}
~(fng)lx +y) < Max{(f n g)(x), (f n g)(¥)}
2.(fn+x—y)=Min{f(y+x-y), 90y +x—y)}
< Min{f(x), g(x)}
= ngk)
~ngly+x-y)<(fng)x)
3.(f ng)(aa(x + b) - aab) = Min {f (aa(x + b) - aab), g(laa(x + b) - aab)}
< Min{f(x), g(x)}
=(fng)x)
~ (f ng)(aalx + b) - aab) < (f n g)(x)
Thus (f N g) is a co-fuzzy left ideal of A#”
4. (f n g)(xaa) = Min{f (xaa), g(xaa)}
< Min{f(x), g(x)}
= ngx)
~ (f ng)(xaa) < (f n g)(x)
Thus (f N g) is a co-fuzzy right ideal of M
Hence (f N g) is a co-fuzzy ideal of V.

Remark 3.17: The union of two co-fuzzy ideals of a finite I'-near ring ( N, +, F)
need not be a co-fuzzy ideal of /. Now, we prove a sufficient condition for the union of two co-fuzzy ideals of a
finite ['-near ring ( N, +, F) to be a co-fuzzy ideal of N

Theorem 3.18: If f and g are two co-fuzzy ideals of a finite I'-near ring (./V ,+, F), then their union(f U g) is
fuzzy ideal of /" iff S gorg C f.

Proof: Given that f and g are two co-fuzzy ideals of a finite I'-near ring (./V,+, F) suchthat f S gorgcf,
Without loss of generality, We assume that f C g
Now we prove that (f U g) is co-fuzzy ideal of A
Letx,y,a,b € A anda €T
L (fuglx+y)=Max{f(x+y),gkx+y)}
< Max {Max {f (x), f(y)}, Max {g(x), g(»)}}
< Max {Max {f(x), g(x)}, Max {f (¥), g ()}}
= Max {(f U g)(0), (f U 9)(»)}
~(fugllx+y) < Max{(f U g)(x), (f U g)(¥)}
2.(fugy+x—y)=Max{f(y+x—y),g(y +x—y)}
< Max {f(x), g(x)}
=(fug)
~(fuglly+x-y)<(fugllx)
3. (fug)(aa(x + b) — aab) = Max {f (aa(x + b) — aab), glaa(x + b) — aab)}
< Max {f(x), g(x)}
=(fugk)
~ (fug)laalx + b) - aab) < (f U g)(x)
Thus (f U g) is a co-fuzzy left ideal of &
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4. (f U g)(xaa) = Max {f (xaa), g(xaa)}
< Max {f(x), g(x)}
=(fug
~(fug)lxaa) < (f U g)(x)
Thus (f U g) is a co-fuzzy right ideal of &
Hence (f U g) is a co-fuzzy ideal of ¥

Remark 3.19: The converse of the above theorem need not be true. i.e, even if (f U g) is a co-fuzzy ideal of a
finite ['-near ring, either one may not contained in other.

Example: Let S = {1,2,3,4} and /"= P(S), Where P(S) is the power set of S.
Then (./V s A,n) is a finite near ring.
Let us take I' = {{1},{1,2,3}}, then (./V LA, F) is a finite I'-near ring.

06 if A# ¢
Define f: A4 — [0,1] such that f(4) =
03 ifA= ¢
0.7 if A% @
and define g: #° — [0,1] such that g(4) =
02 if A= ¢
07 ifA# ¢
Then (f U g): # —[0,1] such that (fuU g)(4) = ¢ is a co-fuzzy ideal of a finite I-near ring
03 if A=

(./V,A,F). Butf £gandg £ f.
4. CO-FUZZY HOMOMORPHISM OF FINITE I'-NEAR RINGS

In this section, we define co-fuzzy homomorphism between two finite I-near rings and we prove that the
homomorphic image of co-fuzzy ideal is a co-fuzzy ideal and inverse image of a co-fuzzy ideal is also a co-fuzzy
ideal.

Definition 4.1: Let ( N iy +, F) and (./V 5 +, F) be two finite I'-near rings. Then the function f: A#* N N 5 is

said to be a homomorphism from A#* o v 5 if

1. fla+b)=f(a)+f(b)
2. f(aab) = f(a)af(b), Va,b € ./Vlandael"

Definition 4.2: Let (./Vl,+, Fl) be a finite I';-near ring and (./VZ,+, Fz) be a finite I',-near ring, and
fr N M v 5 and g:T'; = T', be two functions. Then the pair (f, g) is said to be a homomorphism from A* L
to ¥ 5 if

1L fla+b)=f(a)+f®)

2. f(aab) = f(a)g(a)f(b),V a,b € ./Vl anda €T}

Definition 4.3: Let (./Vl,+,l") and (./VZ,+,F) be two finite I'-near rings and f: ./Vl - ./VZ is a

homomorphism from A" o v 5 If p is a fuzzy sub set of A#° 1then its image f () is a fuzzy sub set of A#* , 1s
defined by

(f(U))(y)={

inf_ . u(z) if 7 (y)=¢

vyeN
0 it f(y)=¢ ’

Definition 4.4: Let (./Vl,+, F) and (./VZ,+,F) be two finite I'-near rings. The function f: A#° N N 5 is a
homomorphism from A#* , to v » If o is a co-fuzzy sub set of #* 2then its inverse image f (o) is a fuzzy sub
setof A defined by (F@)x) =0a(f(x)), YxE€ N ¥
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Theorem 4.5: Let (./Vl,+,l") and (./VZ,+, F) be two finite I'-near rings. The function f: ./Vl - ./VZ is a
homomorphism from A4* , to v 5 If o is a co-fuzzy ideal of A#* 5 then its inverse image f~ (o) is a co-fuzzy
ideal of A#* .

Proof: Let f: A i N 5 is a homomorphism from the finite I-near rings (./V iy +, F) to (./V 5 +, F) and
o N , [0,1] is a co-fuzzy sub set of A" .
Let o be a co-fuzzy ideal of A#* 5

Now we prove that f ~1(0) is a co-fuzzy ideal of A L
Letx,y,a,b € ./Vl anda €T
L (f @)@ +y) =o(f(x+)
=a(f(x) +f ()
< Max {o(f(x)),a(f ()}
= Max {(f (@) @), (f () )}
= (7 (0)) (x +y) < Max {(f ' (0)) (x), (f ' (0)) )}

2. (f1@)0+x-y) =o(f+x-)

=o(fO) + ) -f)

< o(f(x)

= ()
(o) +x-y) < (FH(0) ()

3. (f'(0))(aa(x + b) - aab) = o(f (aa(x + b) - aab))
= o (f(@a(fG) + f(B)) - f(@)af®))
<o(f(x)
= (f (@)@

- (f1(0)) (aa(x + b) - aab) < (F1(0)) (x)
Thus (f~1(0)) is a co-fuzzy left ideal of A4 L
4.(fY(9))(xaa) = o(f (xaa))
= o(faf (@)
so(f(x)
= (@)
= (fH(0)) (xaa) < (f (o)) (2)
Thus (f~1(¢)) is a co-fuzzy right ideal of A4 L
Hence (f~'(0)) is a co-fuzzy ideal of A" .

Theorem 4.6: Let (./Vl,+,l") and (./VZ,+, F) be two finite I'-near rings. The function f: ./Vl - ./VZ is a
onto homomorphism from A#*  to v 5 If u is a co-fuzzy ideal of A#* L then its image f (1) is a co-fuzzy ideal of
v .
Proof: Let f: A4 N N 5 is an onto homomorphism from the finite I-near rings (./V 1,+, F) to (./V 2,+, F)
and u: A L [0,1] is a fuzzy sub set of A* L

Let u be a co-fuzzy ideal of A#° L

Now we prove that f (u) is a co-fuzzy ideal of #* )

We have
. - infzef,l(y) u(z) it 7 (y)=¢
(f( ))(y)—{ . ()=

Letx,y,a,b € ./Vzanda eT

vyeN,

Since f is onto from A"  to v 5 then there exists xq, y, ag, by € A L such that

f(xo) =x, f(yo) =y, f(ap) = aand f(by) = b
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1. (f(ﬂ))(x + y) = Infzef_l(x+y):u(z)
Let u(x,) = Inf,ep-1(,) p(2) and u(yo) = Inf,ep-1(,) u(2)
= f(xo) =xand f(yo) =y
Now f(xg + o) = f(xo) + f(yo) =x +y
S X9 +yo €f M (x+y)

From equation (1), (f(u))(x +y) =1Inf,ep1(4) u(2)
< ulxo +y,)
< Max {p(xo), uly,)}
= Max {Infzef-1(x) u(2),Inf,¢ 10 u(2)}
= Max {(f (W) ), (f W) )}
S (f()x + y) < Max {(f (1)) (x), (f () ()}
2. (f(ﬂ))(y +x-—y)= Infzef—l(y+x—y).u(z)
Now f(yo +x0=¥0) = f(¥o) + f(x0) - f(yo) =y +x -y
LYot xg-Yo Ef Ty +x-y)

From equation (2), (£())(y + % - ¥) = Inf,¢; 1 4y 1(2)
s,u[y0+x0 -,)
< pulxo)
= Inf,¢p-10,) 1(2)
= (fw)x)
Sy +x-y) < (fW)x)
3. (f(10) (@aCx + b) — aab) = Ifuer1 (a1 -aa) H(2)
Now f(aga(xg + by) - agaby) = f(ag)a(f(xo) + f(by)) - f(ag)af (by)
=aa(x +b) - aab
= agalxy + by) - agaby € f (aa(x + b) - aab)

From equation (3), (f (w))(aa(x + b) - aab) = Inf, e 1 (4q (eb)-aan) #(2)
< ulaga(xy + by) - apab,)
< u(xo)
= Inf,ep-10,) 1(2)
= (fW)®

~ (f(w)(aalx + b) - aab) < (f(W)(x)

Thus (f(,u)): N, — [0,1] is a co-fuzzy left ideal of A" 5

4. (f(.u))(xaa) = Infzef_l(xaa).u(z)

Now f(xoaay) = f(xo)af(as) = xaa
= xpaay € fH(xaa)

From equation (4), (f(u)) (xaa) = Inf,ep-1(44q) 14(2)
< plxoaay)
< pulxo)
= Inf,e -1, u(z)
= (fw)x®
= (f)(xaa) < (f(1))(x)
Then (f(,u)): N — [0,1] is a co-fuzzy right ideal of A#* 5

Hence (f(,u)): N — [0,1] is a co-fuzzy ideal of A* .

5. CONCLUSION

(1)

(2)

(3)

(4)

In this article, we inspected the idea of co-fuzzy ideals of a finite I'—near ring. We proved some necessary and
sufficient conditions for a fuzzy subset of finite T"—near ring to be co-fuzzy ideal of the ring. The intersection and
union of co-fuzzy ideals and homomorphism theorems have been proved. This concept may be extended to Bipolar co-

fuzzy ideals in finite T"—near rings.
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