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Abstract --- In this paper ,we introduce the notion of intuitionistic anti- fuzzy ideal with respect to an element

of aring and denoted them byo -IAFI . We will investigate some the properties of this ideal .
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INTRODUCTION

The concept of fuzzy set was initiated by Zadenh in
1965 .Since then these ideal have been applied to other

algebraic structures such that as semi
group ,group ,ring .etc , In 1986 the notion
intuitionistic =~ fuzzy sets denoted by K.T.

Atanassov[1] ,as generalization of the notion of fuzzy
set , in 2012 the concept of intuitionistic Anti- fuzzy
ideal (IAFI) presented by P.K sharma [2] in 2011
introduce a new notion called an intuitionistic fuzzy
ideal (I FI') proposed by K.Meena [3] ,in 2010 the
notion I.F.S denoted by P.K sharma [4] .

1 .Preliminaries

In this section , some elementary aspects that are
necessary for this paper are included and widely known
results of intuitionistic fuzzy set theory.In this study R is
a commutative ring with unity throughout this study .

_Definition 1.1 [4]

If A an intuitionistic fuzzy subset of R , then the sets

{(x,,uA(x)), xeR },{(x,/lA (x)), x e R} where

the functions #, R > [01]

and /1A :R - [0,1]
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denoted the degree of membership and the degree of

non-membership and < Ou, (X) + 4, (x)<1.

A
forx e R are respectively called fuzzy subset and anti-
fuzzy subset of R with respect to intuitionistic fuzzy
intuitionistic set A. For «,p <[0,1] , we define the

following sets

Ul(A,a):{XG R,,uA(x)Za}and
L, A B) = {xeRou, (x)< p}
U, (Aa) = {x R4, (X) 2 a } and

L2(A,ﬁ):{XGR,ﬂA(x)§ﬁ}

Remark 1.2 [2]

WhenyA(x)+,/1

A (0 =1,¥xeR , then A is called

fuzzy set we denoted the , (IFS)

A={Ou, (0.2, GO xeR | by Alu, ()4, (X)
Definition 1.3 [2]
Let R be aring an (IFS)

A = {(X,,uA (x), 2 . (x)), x e R} of Rissaid to be

A
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intuitionistic fuzzy subring denoted by (IFS) of R if

Loow, (x—y)zmin{ u

() 1, (Y0}

Hop () 2 min{ g, (%),

a0}

3. 4, (x—y) s max{ 4, (x), 4, (¥)}

Ay () s max{ 2, (x), 2, ()}
Forall x,y e R

Definition 1.4 [3]

If A={(cu, ()4, (). xeR } ofaring, then

R is said to be the intuitionistic fuzzy ideal denoted by
(IF1) of Rif

Loow, (k=y)yzmin{ u, (x), 4, (V)}

200, () 2 max{ u, (), 4, (YD}

(), 2

3. /1A

lA(xy)s min{ /IA

(x = y) < max{ 2, ()}

(X). 2, ()}

Forall x,y e R
Theorem 1.5 [5]

Let f :(R,+,) » (R',+',.)) be subjective ring

homomorphism with the following conditions:

1. IfBis (IF1) ofr’, then t ' (B) is the (IF1) of R.

2. If Ais (IFI) of R, then f (A) isthe (IFI) ofr".
Definition 1.6 [2]
Let f : (R,+,) » (R',+',”) be a mapping from a ring

Rintoaring R’ if A is (IFS) of R, then the anti- image
of Aunder f isthe (IFS) f(A) of r'denoted by

( |nf {y (x), if £

(Y)¢¢ }

xe f

-1
(y) ¢} VyeR'

xe f

, otherwise

{

Ay J W Ap 00 if
|
[

(1,0)

Theorem 1.7 [2]

Let f :(R,+,.) - (R',+',) be a mapping from a ring

Rintoaring r'.Then

1. If Bis(IFS)of R’ ,then f_l(Bc):(f_l(B))C

2. If Ais(IFS) of R ,then f(AC)=(f(A))C

Definition 1.8 [2]

ANIFS A={(x, u , (). 7,

(x). xe R | ofaring

R is said to be intuitionistic Anti- fuzzy ideal (IAFI) of R
if

1. #A(X— y) < max{ ﬂA(X),ﬂA

(y)}

I
ZuA(Xy)—mm{uA

(oy)}

(). 4,

(ox), N

3. iA(x—y)zmin{AA

(y)}

iA(xy)zmax{ EA

() 2, (1)}

2 Intuitionistic anti- fuzzy ideal with respect to an
element of a ring R

In this section , we recall some definitions
and results which will be used in what follows.
Thought the paper ,we shall denoted a notion
Intuitionistic anti- fuzzy ideal with respect to an
element of a ring R.

Definition 2.1

An (IFS) A={(x,yA(x),/1A (X)), X € R}

R is said to be intuitionistic anti- fuzzy ideal  with
respect to an element of a ring R denoted by (o -
IAFI ) where o is anyelement inR if

of a ring

1oow, (ox —oy) < max{ u, (ox), u, (cy)}

A

2 ,LJA(ny)S min{ Hop

(oy)}

NCD)!

(ox), 1

3. /1A (ox — oy) = min{ /1A (ox),

EA (oxy ) = max{ EA (ox), ZA (oy)}

Example 2.2

Consider the ring N={0,1,b,2} with addition and
multiplication ,as elucidated in tables .
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The (IFS) A = {(x,,uA(x),/iA (x), xR } is

b-IAFI when

— (0.6 ifye{ob}
o (X) =9

A lo ify e {21}
— (0.4 ifyefonb}
A, (x) =9

lo ifyef21}

Proposition (2.3)

Let A - {(x,,uA(x),/lA (x), xeR |
be (o -1AFI) of R and give

* * *

A = {(x,yA(x),ﬂ A () x < R} be the (IFS) of
R defined by

* -

Moy (X)=ﬂA(X)+l—uA(0),

*

AA (x):/iA(x)—/lA(O)+l ,VX € R

Then A is (o -IAFI ) ofR.
Proof

Let x e R

* -

Moy ()= p, () +1-p, (0),

*

}’A (x):/lA(x)—/lA(O)Jrl ,
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we have

Hplox—oy)=p, (ox-oy)+1-pu, (0)

< max{ u , (), , (oY)} +1-u, (0)

= max{ #A(UX)+1-ﬂA(O)yﬂA(Gy)Jrl-#A(O)}

*

= max{ g, (0X), p ) (OY )] s (@)

uA(GXy)=ﬂA(G><y)+1-ﬂA(0)

s min{ u, (ox), p, (oY)} +1-u,(0)

=min{ u, (ox)+1-u,(0), p, (oy)+1-p, (0)}

* *

= ming g1, (0X), 4 p (OY) oo s (2)

*

ﬂA(O'X—O'y)Iﬂ

A(o‘X—oy)-ﬂA(O)+l

> min {ﬂA(ox),AA(ay)} -/1A(0)+1

= min{ 4, (0x)- 2, (0)+ 1,4, (o¥)- 4, (0) +1}

* *

= min{ 2, (0%), 4 p (09 s i i ®3)

*

AA(oxy):lA(o-xy)—lA(O)+l

2 maxd 4, (0x), 4, (oY)} -4, (0) +1

= max{ /‘LA(ax)—AA(O)+1,AA(ay)—/‘LA(O)+1}

= max{ 4, (0%), 4 4 (OY Mo s s (4)

From (1),(2),(3) and (4) we determine that A s
(o -1AFI)
Theorem 2.4

Let A be (o -IAFI) of Rand
f [0, 4, (0)] > [01] . g :[O,ZA(O)] - [01] be
the increasing function then (IFS)

A :{(x,,uAf (A4, () xeR }

denoted by

(x)=f(2, (x)) is

Hoap ()= 10w, (x) 4

the (o -1AFI) of R.

Af

13
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Proof

Forall X,y € R

Hopp (ox —oy) = f(u, (ox - oy))

< max{ f(u, (ox), f (1, (oY)

=max{ u o (0X), 1 pe (OY)} s s (@)

Hopp (0xy) = T (p, (oxy)

< min {f(u, (ox), f(u, (oY)}

= min {u Af (ox), H pg (oY) b e 2)

iAf (ox — oy) = f(/lA(O'X—ay))

min{ f (2, (ox)), (2, (oY)}

= min{ 4 o (0X) 4 0 (OY)} s s s 3

[\

A (00) = T2, (o))

zmax {f (2, (ox), f(2, (eV)}

= max {ZAf (ox), AAf (OY )} o i e 4)

From (1),(2),(3) and (4) we identify that A is (o -1 A

FI).
Theorem 2.5

If {A;|i e 1}is a family of (o -IAFI) on R then

M A is(o -IAFI) of R.

‘iel
Proof

Forall x,y ¢ R we have

(CONN 1N

iel i

n a ={xn (X)), xeR |

u
el i iel A
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[l p, (ox-oy)<gp (Mmax {u, (ox) 4, (oY)}
it i icl i [

=max {gp #, (%), sp #, (oY)}
iel ! iiel !

=max { II ,LTA (ox), 'Hl ’JA (€270 ) @
i le i

‘Iel

M i, (00) = o {0, (009D}
1 1

‘iel icl

< inf Min{ EA (ox), ;TA (oy)}
iel i i

= min {inf 'LTA- (ox), inf !7/_\_ (oy)}
I

iel ! iel
=min {II & CIT 0 (6Y) Y e 2
n LI i, (@0, T, (o)} @
_]_[ ;A (ox = oY) = jof {;A. (ox - oy)}

iel i iel i

> i (min HAi (ox), ﬂAi (o)

iel

= min ;s ;A (0%X), i ;A (oy)}
iel i iel i

=min {1 i x), I1 A () oo e o 3
L2y (@0 112, (o) (3)
T A (o) 2 sp (o Ly ()4, (o))

iel

= max {SUp /‘LA (O'X), sup )LA (O-y)}

iel ! iel !

= ma IT i , I C)) T 4
X {iel A; (ox) icr A (oy)} (4)

M A ={(xI a0 T2
iel i iel i iel

is (o -l AF1).

Corollary 2.6

Le'[AZ{(X,,uA(X),ﬂA (x), xe R } bethe

(o -IAFI )ofaringR . Then

Hop (ox) = p,\ (oy) then u

1. if (ox = oY)
= max{ u , (ox), 4, (oY)}
2.if iA(ax)¢ /1A(ay) then ﬂA(ox—ay) =

min{ lA (ax),AA(ay)}, vVXx,y eR
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Theorem 2.7

Let A:{(x,ﬂA(x),AA (x), xeR |

be the (IFS)
ofaring R, then Aisthe (o -IAFI ) of R if and only if
A‘isthe (o -IAFI )of R.

Proof

(=)

Let Abethe (o -IAFI )ofaring R ,then

(ox = oy) < max{ u , (ox), u , (oY)}

l.,uA

2.pp (oxy) < mind ) (0x), p , (oY)}

3. AA

4.2A(o-xy) > max{ J.A(o-x),iA (oy)} VX,y e R

(ox = oy) = min{ Z.A (ox), /‘LA (oy)}

The proof of (1) is as follows:

c C
A = {(x,uA (x), 4

c

A is (IFS) of a

(x), xeR |}

ring R, and we have

Hop (ox — oy) < max{ Moy (ox), Moy (oy)}ie

ll (ox — oy) < max{ ch (ox), ACA (oy)}

— max{ ACA (ox), ACA (oy)} 2 ACA (ox — oy)

. c c c
i.e max{ 1 - Hop (ox),1 - ,uA(O'y)} >1- Moy (ox — oy)

c
— 1 - min{ u

(o0 a2l a (ox oY)

c c
i.e,,uA (o‘X—a'y)Zmin{,uA

The

#op loxy) < max{ u, (o), 1, (oY)}

(0%, 1t 5 (o)}

proof of (2) is as follows:

C

A (ox), ACA (oy)} thus

c
iA (oxy) < max{ 4

c c c
max{ lA (ax),AA (oy)} = )"A (oxy)

e max{ 1 p (0X)1 - u, (oY)} 21— 4, (on)

Sming uy (0x)a, (oY) 21—, (o%y)

(oxy) = min{ py (%), 4, (oY)}

) Cc
e,

15
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The proof of (3) is as follows:

/1A (ox = oy) = min{ /1A (ox), ﬂA (oy)}

c . c c
#p(ox —oy) =z min{ u, (ox), p, (oy)}

S oming g (%), 1, (GV)} < 4y (0%~ oY)

- . C
i.e mm{l—/lA

(ox),1 - ZCA (oy)} <1-2

Cc
A (ox — oy)

(oXx), l(;\ (oy)} <1- ﬁ.; (ox — oy)

c
1- y)
- max{ A

- AC
i.e
TA

C

(ox — oy) < max{ ACA (oXx), iA (oy)}

The proof of (4) is as follows:

AA (oxy ) = min{ AA (ox), AA (oy)}ie

c ) c c
Hop (oxy ) = min{ Mo (ox), Moy (oy)} thus

. c c c
min{ u , (ox), ) (oY)} < u , (oXy)

. . c
i,e min{l - }“A

(ox),1 - ZCA (oy)} <1- ZCA (oxy)

— 1 — max{ 2ch (ox), )ch (oy)} <1- ZCA (oxy)

. . c c c
i.e min{ lA (o-x),/IA(ay)}s }’A (oxy).

From (1),(2),(3) and (4) we determine A‘is (o -1 AF1).
<)

Clear .

Proposition 2.8

Let A:{(X,yA (). 2, () xeR }

be the (IFS)

of aring R .Then A is the (¢ -IAFI ) of R if and only
if, aAcis(IFl)ofR.
Proof

Let Abe (o -IAFI )of R .Then
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1. ,uA(O'X - oy) < max{ ,UA(O'X), ,uA(O'y)}

2. p p (oxy) < min{ u, (ox), i, (oY)}

3. AA(ax - oy) = min{ AA(ax),/lA(ay)}

4. /1A(o-xy) > max{ AA(o-x),lA(o-y)}, VXx,y e R

Holds to show that

c c c .
A :{(x,,uA (XD 4, (x), xe R } is(IFl)ofR

from1 we have

# oy (ox —oy) <max{ u, (ox), u, (oy)}ie

c c
A (@02, (o)}

. —
AA(ox —oy) < max{ 4

— max{ ﬂCA (ox), /1CA (oy)} = ﬂCA (ox — oy)

. c o c
i.e max{l—yA (crx),l—,uA(ay)}zl—,uA (ox — oy)

Sl ming g (o) ug (oY)} 21 4, (oX — oY)

(%), 4 (oY)}

c
(ox — oy) =2 min{ u

) C
Le K A

Similarly we can show that

c c c
AA(o-x — oy) < max{ lA (ox), )LA (oy)}.

Also from 2 we have

Hop (oxy) < ming u, (0%), 1, (oy)}ie

1‘; (oxy ) £ min{ /1CA (ox), ACA (oy)} thus

. c c c
min{ }’A (ox), j’A (oy)} 2 }“A (oxy)

. ) c c c
i.,e min{l - Moy (ox),1 - ,uA(O'y)} >1 - Hop (oxy)

C C C
Sl-mad u, (@) u, (e} 1=, (o)

. c c c
ieu, (oxy)zmax{ u, (ox) u, (oy)}

Similarly we can then determine that

c c c
AA(o-xy) > max{ AA(o-x),iA(o-y)}.

From (1),(2),(3) and (4) we identify A° is the (IFI) of

R .When A° isthe (IFI) of R we can also show that A
is the (o -IAFI )ofR.
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Theorem 2.9

The union of two (o -1AFIs) of a ring R is also (o -
IAFI )of R.
Proof

Let ABbetwo (o -IAFIs) of R, a°, g° are (IFIs)

of R by Theorem (2.8) , A“ne’ isthe (IF)of R —

(AUB)  is (IFI) of R —> (AU B)is the (& -IAFI ) of
R.

Theorem 2.10

The intersection of two (o -1AFIs )
(o -IAFI) of R.

Proof

of a ring R

Let ABbetwo (o -lAFIs) of R, A", B are (IFI)
Of R by Theorem (2.9) , Aus® is (IFl) of R —
(an8)° is(IF))ofR = (anB)is (o -IAFI) ofR.

Theorem 2.11

Let f:(R,+,) - (R',+',’) beamapping fromaring R
into aring R’ we consider the following rules :
1. if Bis a (o -IAFI1 ) of r’, then f_l(B) is
(o -1AFI )ofR.

2. if Aisa (o -IAFl ) of R, then f(A) is

(o -IAFI )of r".

Proof

1. Let Bbe the (o -IAFI )of R’ .Then B ° is the
(IF1) of r’ by Theorem (2.8)

and so 1 “(8°) is (IF1) of R by Theorem
(1.5),ie, (t ey ® s the (IFl) of R, hence
t ' (8) is(o -IAFI )of R.
2. LetAis(o -IAFI )of R .Then A° is (IFl) of R
f(AC) is (IF) of R’ by Theorem (1.5)

and

£(AT) = (f(A) ", sothat (f(A)" is (IF1) of R’
and hence f(A) is (o -1AFI ) of r'.
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