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1. INTRODUCTION

After the introduction of fuzzy sets by Zadeh [18], there have
been a lot of generalizations of this core concept. The notion
of intuitionistic fuzzy sets developed by Atanassov [1-4] is
one among them.Fuzzy sets give a degree of membership of
an element in a given set, while intuitionistic fuzzy sets give
both degrees of membership and of non membership.

Both degrees belong to the interval [ 2,1], and their sum
should not exceed 1. It is known that the class of BCK-algebra
is a proper subclass of the class of BCl-algebras. Recently,
Senapati and et al. [16-17] introduced intuitionistic fuzzy H-
ideals in BCK-algebras. The concept of fuzzy translations in
fuzzy subalgebras and ideals in BCK/BCl-algebras has been
discussed respectively. R.A.K. Omar, [14] have developed the
notion of RG-algebras, RG-ideals, RG-subalgebras and
examined the relations among them and P. Patthanangkoor,
offered the concept of homomorphism of RG-algebras and
investigated certain associated properties,[15]. A.T. Hameed
and et al. proposed and investigated new concepts of fuzzy
RG-subalgebras and fuzzy RG-ideals of RG-algebra and
investigate some of its features, several theorems, properties
are stated and proved in [9]. A.T. Hameed and S.M. Abrahem
introduced the notion of doubt fuzzy RG-ideals of RG-
algebras and studied the homomorphism image and inverse
image of doubt fuzzy RG-ideals also prove that the Cartesian
product of doubt fuzzy RG-ideals are doubt fuzzy RG-ideals
in [10]. A.T. Hameed and et al. introduced and studied new
concepts of intuitionistic fuzzy RG-subalgebras and
intuitionistic fuzzy RG-ideals of RG-algebra and investigate
some of its properties, several theorems, properties are stated
and proved in [11]. A.T. Hameed and S.M. Abrahem
introduced the notion of tripolar fuzzy RG-ideals of RG-
algebras and studied the homomorphism image and inverse
image of tripolar fuzzy RG-ideals also prove that the Cartesian

product of tripolar fuzzy RG-ideals are tripolar fuzzy RG-
ideals in [12].

2. Preliminaries

As a prelude to the following sections, we provide some
definitions and preliminary findings here.

Definition 2.1. [14]: An algebra (X;*, 2) is referred to as

RG-algebra if All of the following conditions are
met: Vj,y,z € X,

Mj*2=j

(i)j*y = (*2) *(y*2),

(li)jxy = y*j = 2imply j = y.

Remark 2.2.[14]: In (X;*, 2) an RG-algebra, As previously
stated, there is a definition. a binary relation (<) by putting
<y e jty= 2
Definition 2.3.[9]:

Let (X;*, 1) be an RG-algebraand S be a nonempty subset
of X .Then S is known an RG-subalgebra of X if j*y €
S, forany j,ye€S.

Definition 2.4. [14,15]: Let (X;*, 2) be an RG-algebra, a
nonempty subset Iof X is called an RG-ideal of X if Vj,y €

X
i) 2€l,
ii)j*y€land 2xjel imply 2 xy€el.

Proposition 2.5. [14,15]: In an RG-algebra (X;*, 1), every
RG-ideal is a RG-subalgebra of X.

Proposition 2.6. [14]: In any RG-algebra (X;*, 1), the
following hold: vj,y,z € X,

) jxj= 2

i) 2«(2x) =]

i) jxGxy) =y,

V) jxy = 1 oyxj= 13

v) j* 2= 2impliesj= 3,

Vi) 2 x(y*j)=jxy.
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Theorem 2.7. [15]:
If h: (X; *, :2) - (Y; *°, :1‘) is a homomorphism of an

RG-algebras respectively X Y, then
1)h(2)= 2"
2) h is injective & if ker h={ 2}.
Definition 2.8. [17]:
For anyte [ 2,1] and a fuzzy subset p of a nonempty set X,
the set
U(w, t) ={j € X | n@) >t} is known to as an upper level cut of
K, and the set
L(w, t) ={jeX | n() <t} is known to as lower level cut of .
Definition 2.9.[9]:

Let (X;*, 1) be an RG-algebra; a fuzzy subset p of X
iscalled a fuzzy RG-subalgebra of X, if Vy,je

X,u(G*y) = min{p (), n()}.
Definition 2.10.[9]:
Let (X;*,0) be an RG-algebra, a fuzzy subset p of X is
called a fuzzy RG-ideal of X if It meets the following
requirements.: vy, xeX,
) w(Hzu®,
(V) n(2*y)zmin{p(G*y), p(2x)}.
Proposition 2.11. [9] :
Every fuzzy RG-ideal of RG-algebra (X; =, 1) isa fuzzy
RG-subalgebra of X.
Proposition 2.12.[9]:
1- The intersection of any set of fuzzy RG-subalgebras of
RG-algebra (X; =, 1) is also fuzzy RG-subalgebra of X.
2- The union of any set of fuzzy RG-subalgebras of RG-
algebra is also fuzzy RG-subalgebra, where is
chain (Noetherian).
3- The intersection of any set of fuzzy RG-ideals of RG-
algebra (X; *, 1) is also fuzzy RG-ideal of X.
4- The union of any set of fuzzy RG-ideals of RG-algebra
is also fuzzy RG-ideal, where is chain (Noetherian).
Definition 2.13.11,2]:
Let h:(J;%, 2)—(Y;*', 2') bea homeomorphism from
the set X into the set Y. If p is a fuzzy subset of X, then
the fuzzy subset h(w) in'Y defined by:

h

(W(@)=

{ {sup{u():j €™ (@)} ifh™ (@ ={eXh(=q#0
2 otherwies

It's alleged that the image of p under f.

Definition 2.14.] 8]:

1) A fuzzy subset p of algebra (X; *, 2) has inf property if
for any subset T of X, there exist toe T such that p (to) =
infeer 1 (1).

2) A fuzzy subset p of algebra (X; =, 2) has inf property if
for any subset T of X, there exist toe T such that p(t5) =
sup {u(H)| teT}.

Definition 2.15.[10]:

Let (X; *, 1) be an RG-algebra. | be a fuzzy subset of X,
W is known as a doubt fuzzy RG-subalgebra of X if vj,y €

X u@G*y) = max{uQ),n()}

Definition 2.16.[10]:

Let (X;*,0) be an RG-algebra, a fuzzy subset p of X is
known as a doubt fuzzy RG-ideal of X if Vy,x€X,

1.p( )< u(@).

2.u( 3 = y) <max{ud*y), u( 29}

Proposition 2.17.[10]:

Every doubt fuzzy RG-ideal of RG-algebra (X; *, 2)isa
doubt fuzzy RG-subalgebra of X.

Definition 2.18.[1]:

It A={(, ua (). va(D)I j€X} and B ={(j, M8 (j), v 8

) |jex } are two intuitionistic fuzzy subsets of X, then
1)ACB if and onlyif j € X, p,(j)<p;(j) and

va(D=2ve ().

2)A = B iff j € X, 1, (D=1 ()and va() = vs () -
3)ANB = {G,(ny Nug)(),(va U ve)() lj € X}
HAUB = {(j,(n,y Y pp) () ,(va nve)(j) |j € X}
Proposition 2.19.[10]:

1- The intersection of any set of doubt fuzzy RG-
subalgebras of RG-algebra (X; *, 2) is also doubt fuzzy
RG-subalgebra of X , where is chain (Arterian).

2- The union of any set of doubt fuzzy RG-subalgebras of

RG-algebra is also doubt fuzzy RG-subalgebra.
3- The intersection of any set of doubt fuzzy RG-ideals of
RG-algebra (X; *, 2) is also doubt fuzzy RG-ideal of
X, where is chain (Arterian).
4- The union of any set of doubt fuzzy RG-ideals of RG-
algebra is also doubt fuzzy RG-ideal.

Definition 2.20[11].
Let A={(,u1a(), va())|i€X} be an intuitionistic fuzzy
subset of
RG-algebra (X; *, 2). A'is called to be an intuitionistic
fuzzy RG-subalgebra of X if
(IFS1) pa(*y)= min {pa (), na ()3,
(IFS2) vo(*y) < max {va(j), va(¥)}-
That mean y, is a fuzzy RG-subalgebra and v, is a doubt
fuzzy RG-subalgebra.
Proposition 2.21[11].
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An intuitionistic fuzzy subset A={(, ua(), va())|j€X}
is an intuitionistic fuzzy RG- subalgebra of RG-algebra (X; *
, J),if anyte[ 1/1], the set U(ua, t) and L(v,,s) are RG-
subalgebras.

Proposition 2.22[11].

In an intuitionistic fuzzy subalgebra
A={(, na(), va(j))| j€X} if the upper level and lower level
of (X; *, 1), are RG-subalgebra, for all t e [ 2,1], then A
is an intuitionistic fuzzy RG-subalgebra of X.

Definition 2.23[11].

Let A = {Gra@
be an intuitionistic fuzzy subset of
RG-algebra (X; * , 2). A issaid to be an intuitionistic
fuzzy RG-ideal of X if, Vvy,j €X, then
1) pa( = pa() and va( )=, (),

2) pa( 2+ y)= min{pa G *y), ma( 2+ )} and va( 2 *y) <
max{Va (j *y), va( 2*)}.
That means p, is a fuzzy RG-ideal and v, is a doubt fuzzy
RG-ideal.
Proposition 2.24[11].
If an intuitionistic fuzzy subset A={(j, ta(G), va())|j€X}
is an intuitionistic fuzzy RG- ideal of RG-algebra (X; *, 1),
then for any t €[ 2,1], the set U(pa,t) and L(v,,s) are RG-
ideals of X.
Proposition 2.25[11].
If An intuitionistic fuzzy subset A={(j, ua(j), va(j))| j€X}
the sets U(ua, t) and L(v,,s) are RG-ideals of RG-algebra
(X;*, 1), forallt e[ 1,1], then A is an intuitionistic fuzzy
subset is intuitionistic fuzzy RG-ideal of RG-algebra X.
Proposition 2.26[11].
Let A={(j, 1a(j), va()))| j€X} be an intuitionistic fuzzy RG-
ideal of RG-algebra (X; *, 2), then A is an intuitionistic
fuzzy RG-subalgebra of X.
Definition 2.27. [1]:
A mapping h: (X;*, 2) — (Y;*, 2)be a homeomorphism of
BCK-algebra for any

IFSA={(j, na (), va())| j€X} inY, we define

IFS A" = {(j,uh (), vh @) |i € X} in X by W) =
ua(h()),
va () = va(h()), Vi€ X.
Definition 2.28. [12]:
Let ¥ = {G, u¥ (), n§ (), T8 ()):j € X} is a tripolar
rt €[ 3,1 ,ke[-1,
2] the set WErt = {j € X: p§(§) < k py() = r,th() = t}

vaO)l] € X}

fuzzy subset of X and

is said to be (k, r,t) —tri —cut set of ¥ = (X: ul} , puf , T5).
Definition 2.29. [12]:

A tripolar fuzzy subset W = {(j, i (), ufy (), T ()):j €
X} of X is A tripolar fuzzy subalgebra of X if it satisfies
the following for all j,y € X

(TSy) nyG*y) < max {p§ (), ki ()},

(TS2) wh G *y) = min{p§ (), w30},

(TS3) 6 *y) < max{t§(), ()}

Theorem 2.30. [12]:

Let W = {G,ul (), k (), % (1)):j € X} be a tripolar
fuzzy subset of RG-algebra X . If W is a tripolar fuzzy

subalgebra of X, then forany r,t € [ 3,1] ,ke€ [-1,

2], Wkrt is a subalgebra of X .

Theorem 2.31. [12]:

Let W = {G, u§ (), w (1), T% (1)):j € X} be a tripolar
fuzzy subset of RG-algebra X .if W&t is a subalgebra of X

foreveryr,t €[ 1,1] ,k € [-1, 2],then W is a tripolar
fuzzy subalgebra of X
Definition 2.32. [12]:

A tripolar fuzzy subset W = {(j, u}¥ (), 1% (), th (§)):j €
X} of X is A tripolar fuzzy RG-ideal of X if it satisfies the
following for all j,y € X

(Th) p§( ) < u§G) and p§( 3 *y) < max {p§( *
ATIGE))?

(T) Wi ( 2) = wh() and p( 2+ y) = min{ul G+
ATAGEN))?

(TIs) th( 2) < %) and th( 2 xy) < max{h,(j =
A EES))

Theorem 2.33. [12]:

Let W = {G, u§ (), ki (1), T (1)):j € X} be a tripolar
fuzzy subset of RG- algebra X. If ¥ is a tripolar fuzzy RG-

ideal of X, then forany r,t €[ 2,1] ,k € [-1, 2],wkrt
is an RG-ideal of X .

Theorem 2.34. [12]:

Let W = G, (), ke (), % (1)):j € X} be a tripolar
fuzzy subset of RG- algebra X.if Wkrt js an RG-ideal of X
forallr,t €[ 3,1] ,ke[-1, 2].

Then W is a tripolar fuzzy RG-ideal of X .
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X[ a[1] 273
Wy, | 0.7 | -04 | 04 | -04
Wb, | 04 | 02 | 02 | 02
w, | 0L | 03 [ 03 | 03
vy, | 05 [ 03 [ 03 | 03
vk, | 0.6 | 03 |-03] 03
ob, | 03 | 02 | 02 | 02

Proposition 2.35. [12]:
Every tripolar fuzzy RG-ideal of RG-algebra (X;*, 2) is a

tripolar fuzzy subalgebra of X.

3. Tripolar Intuitionistic Fuzzy RG-subalgebras of RG-

algebra
In this section, we give the topic of a tripolar intuitionistic

fuzzy RG-subalgebras of RG-algebra X.
Definition 3.1.
Let A={(, ta(G). va()))| j€X} be an intuitionistic fuzzy
subset of RG-algebra (X; *, 1), a tripolar fuzzy subset ¥; =
{G, 131 G), w1 (), Thy (G)):j € X} of Xand
a tripolar doubt fuzzy subset ¥, =
{G,v¥2 (), vz (1), 0%, ()):j € X} of X. Then a fuzzy
subset @ =
{G, P—tl}ln G, P—Fyl G, TFM 0, th}]lz (j)'V\I{’Jz G), GFPZ ():j€
X }is said to be a tripolar intuitionistic fuzzy RG-
subalgebra of X denoted by
O = (Xepwly, why Ty, vy, v, of,) if it satisfies the
following for all y,j € X,

(TIFS1) ulH; ( *y) < max {P—tl}lq (), mlhy (Y)} and vy, (j *

y) = min {vi, G), v, (1)},

(TIFS2) uf, G * y) = min{u§, G), nb, ()} and v, G =
y) < max{vi, (), v, (1},

(TIFSs) th; ( + y) < max{th,; (), th, ()} and 0§, *
y) = min{c§, (), o4, ()}

Example 3.2.
Let X ={ 2, 2, 1, 3} in which = is defined , as seen here,:

We determine the tripolar subset of &=

..N P _P N P P .
(X- M1, My, Tyr , Vo , Vg ,Gwz) by:

fuzzy

—_(yv..N P _P N P P \:
Then @ = (X. Wypq , Mpq > Ty » Vg, Vigy ,Gq,z) isa

tripolar intuitionistic fuzzy RG-subalgebra of X.

Proposition 3.3.
Every tripolar intuitionistic fuzzy RG-subalgebra

O = (Xepwly, 1why T, vy, v, of,) of RG-algebra (X;
* 1), satisfies the inequalities
Htl\llq( ) Htl\xlll(j); 1@1( )= H&l(j)'ﬂ;’l( )
Ty, (j) and
V(D) = v, (), via(2) < vy (), 082( 2) = ob, (),
forall j eX.

Proof.

Forany j € X, we have

w1 ( 2) = G * ) < max{ul; (), u: ()} = n, ()
1 ( 2) = phy G * ) = min{ud; G), 1wy (D} = 1§, () and
Tp1(2) = T G * ) < max{ty; G), T2 (D} = 1 ().
Thus

virz(2) = v, G *j) = min (v§,(), v ()} = v§2()
Vipz (1 2) = v, *j) < max {vip; (), Vi (D} = vip, () and
04, ( ) = ol ( *j) = min {04, (), 0G4, ()} = 04, (). W
Proposition 3.4.

An  tripolar intuitionistic D=
(Xeply 16y, v, vh,,0%,)  is  an  tripolar
intuitionistic fuzzy RG-subalgebra of RG-algebra (X; *, 2),
if for any t, s € [ 2,1], the sets U(uh,,t),U(vY,,t)
U(o%,, t) are RG-subalgebras of X and L(uY4,s) , L(thy,s)
, L(v&,,, s) are RG-subalgebras of X.

fuzzy  subset

Proof
Letd = (Xepdy , phy, e v, vh, , o%,) be a tripolar
= 2 11 > 3 intuitionistic
fuzzy RG-
2 e 2 3 subalgebra of
X and 1 1 138 2 sets
2 |1
3 1 u}
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U(p&y,t), UV, ) ,U(c%, t) and L(pYy,s), L(the,s), L(vE,, s) Since @ = (X:pl; , 16y thy v, v, o%,) be a tripolar

are nonempty sets.
If follows that for j € U(u%y,t), y € U(uh,, t) then

w1 () = t, uh, (y) = t which follow pl, (*y) =
min{pf, (), wh, ()} = t, So that j x y € U(ugy, t).
Hence U(pf,, t) is an RG-subalgebra of X. Similarity,
U(v¥,,t) and U(o%,, t) are an RG-subalgebras of X.
We prove that L(uY,, s) is an RG-subalgebra of X.
j eL(Wyy,s) and yeL(pd,,s) and
sand pY;(y) <s.
If follows that  p;  * y) < max{ud; G), u, ()} <'s, So
thatjxy € L(uY,,s) .
Hence L(pY4, s) is an RG-subalgebra of X. Similarity,
U(thy,s) and U(vE,, s) are an RG-subalgebras of X. m
Proposition 3.5.
In a tripolar intuitionistic = fuzzy subset & =
Xy, w5y vl vE,  ofy), if the upper level and
lower level of (X; *, 1), are RG-subalgebras, forallt,s € [
2,1], then @ is a tripolar intuitionistic fuzzy RG-subalgebra of
X.
Proof
Assume that for each t, s € [ 1,1], the sets
U1, t) , UV t) , U(oG,,t) and L(udy,s) , L(thy,s)
L(v&,, s) are RG-subalgebras of X. If there exist {, y € X be
such that pf, G+ ¥) < min{u§, (), G, (9} , then t=
~ (51 G+ 9) + minf{u, (), 1§ (N
w1 (G *y) <t,j*¥ & Uy, ©) is not
mean it is contradiction.
Hence U(pf,, t)is an RG-subalgebra of X. Similarity,
U(v¥,,t) and U(o%,, t) are an RG-subalgebra of X.
Now, pd, (j *§) > max{lﬂ'l (), iy (Y)}: then § =
= (1l G 9) + max{ul, (), 1w, 9D
W G*y) <$s , jxryeL(uy,$) is not doubt RG-
subalgebra that mean it is contradiction
Hence L4, s)is an RG-subalgebra of X. Similarity,
L(v&,,s) and L(t%,, s) are an RG-subalgebra of X.
Hence & = (X:ply, mhy, thy, v, v, , o)
tripolar intuitionistic fuzzy RG-subalgebra X. m
Theorem 3.6.
Let @ = (X:pd;, phy,thy v, ,vh,,08,) bea tripolar
intuitionistic fuzzy set of an RG-algebra (X; *, 1). ®isa
tripolar intuitionistic fuzzy RG-subalgebra of X < the fuzzy
sets p,, , v, and ok, are fuzzy RG-subalgebras of X and
uy, , T, and vi, are doubt fuzzy RG-subalgebras of X.
Proof

uy, G <

RG-subalgebra that

bea

intuitionistic fuzzy RG-subalgebra.
Cleary, p; ,v¥, and of,, are fuzzy RG-subalgebras of X.
For all j,y € X, we have
e G *y) = min{u; (D, wG: ) H
min{viy, (j), vy, ()} and
otz * y) = min{oy, (), 04, (¥)}.
Hence u%, , v, and of,, are fuzzy RG-subalgebras of X.
And p; G+ y) < max{p; (), 13 N} th1 G *y) <
max{tl, (j), T, (v)} and
Vi, ( * y) < max{vip, (j), vip, ()3
Hence uY, , t5; and vi, are doubt fuzzy RG-subalgebras
of X.
The conversely, assume that the fuzzy sets p,, ,vy, and
o, are fuzzy RG-subalgebras of X and p¥, , th; and v,
are doubt fuzzy RG-subalgebras of X, by Definition (3.1),
Hence @ = (X:ul;, 1wl , T8, v, , v, of,) atripolar
intuitionistic fuzzy RG-subalgebra. m
Theorem 3.7.
Let h: (X;*, 2) = (Y;* ', 2)be a homomorphism of RG-
algebras, if & = (Y:w'h, , wh, , th ,v'Y, v, 0'h,) isa
tripolar intuitionistic fuzzy RG-subalgebra of Y with sup and
inf properties, then the pre-image h™! (o) =
(X:h=t () b (W) h 7 (5 ), h 7t (vg,) bt (v, ), b7 (0'6))
of ® under h in X is a tripolar intuitionistic fuzzy RG-
subalgebra of X.
Proof
1) Lety,j € X, then

h™ (5,06 *y) = W51 (hG *+y)) = wh: (hG) *h(y))
> min{u'y; (h()), W', (h(x)) 3}
=min {h~" (W5, ), h™ W5 O}
Hence h7! (u’fm) is a fuzzy RG-subalgebra of X.

Vi, (G *y) =

Similarity, h™1 (V’,I;I,z) and h=* (¢’%,,)are fuzzy RG-
subalgebras of X.

and
2) h7 (W) G*y) =W (G *y)) = wh (h() h()
< max{u'§; (h()), W'$1(h()) }
= max{h™ (W4, )G, h™" Wy, )]
Hence h™! (u’ﬁl) is a doubt fuzzy RG-subalgebra of X.
Similarity, h=* (v'%,;) and h™! (V'Z:z) are doubt fuzzy
RG-subalgebras of X.
Hence h™1 (&) of ® under h in X is a tripolar intuitionistic

fuzzy RG-subalgebra of X. m
Theorem 3.8.
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Let h: (X;*, 2) = (Y;* ", 2")be an epimorphism of RG-
algebras, if & = (X, phy, thy , vh, vE,,0%,) isa
tripolar intuitionistic fuzzy RG-subalgebra of X with sup and
inf properties, then the image ®" =
(XZ MED", ()", (Th )™ (2", (Vi)™ (Gg—'z)h) isa
tripolar intuitionistic fuzzy RG-subalgebra of Y.

Proof
Leta,b € X, then j,y € Y such that h (a)=j, h (b)=y, and
h(a*b)=j*'y ,h(a) =j,andh (b) =y.
M5)"G *y) = uhy (h(a b)), ()P () = p§, (h(a)), and
M) ) = uh (h(b)),
ME)"G*'y) = phy (h(a) * 'h(b)) = &, (h(a * b))
> min{pul, (h(@)), ui; (h(b))}
= min{(ufm)h(j ), (P—gn)h(}’)} .
Hence (u%,)" is afuzzy RG-subalgebra of Y.

— Similarity,
2 a ¢ (vi¥,)Pand
2 2 (o a (Gﬁ,z)hare
b c u} fuzzy RG-
a ul c subalgebras
c c 2 a b of Y.
and

(1y)"G *y) = u§1(h(a b)), (ky1)"() = py;(h(a)), and
(13" = why (h(b)),
(131)"G *'y) = u§1(h(a) * (b)) = ul; (h(a * b))

< max{ul,; (h(a)), u; (h(b))}

= max{(lﬂq)h(j ), (H&l)h(}’)} .

?erz]ceh X 2 1 2 3
iS”‘l:) udy -0.9 -0.4 04 04
doubt T 0.5 0.4 0.4 0.4
gjéz_y Ty 0.2 0.3 0.3 0.3
iy 0.6 0.2 0.2 0.2
vE, | 08 | 05 | 05 | -05
Oz 0.7 0.2 0.2 0.2

subalgebra of Y.

Similarity, (t5,;)"and (v&,)"are doubt fuzzy RG-
subalgebras of Y.

Hence ®" =

(X: W)™, ()™, (Th1 )", (V)" (vE)", (nyz)h) isa
tripolar intuitionistic fuzzy RG-ideal of Y.l

4. Tripolar Intuitionistic Fuzzy RG-ideals of RG-
algebra

In this section, we give the concept of a tripolar intuitionistic
fuzzy RG-ideals of RG-algebra X.
Definition 4.1.
Let A={(G,1a(), va(G))|i€X} be an intuitionistic fuzzy
subset of RG-algebra (X; *, 1), a tripolar fuzzy subset ¥, =

{G, 11 () w1 (), 1 ()):j € X} of Xand
a tripolar doubt fuzzy subset Y, =

{G, v (), Vi, (), 0%, ()):j €X} of X . Then a fuzzy
subset o =

{G, P-\l\:q G, P-Fm G, TFM 0, V\I\pl'z (]')'Vll;z (j),cg,z ():j e
i}said to be a tripolar intuitionistic fuzzy RG-ideal of X
(@ = (Xeuly, why e v, v, ok,)), if it satisfies the
following for all j,y € X
(TIFS) 1wh; (D < w1 (), 11 D) = wy; (), w1 (D) <
15, () and
V(D) 2 v§,() v (D) < vE, (1), 08,(2) =
ol2 (§),
(TIFS2) pyy( 3 *y) < max {uh; G * ), u; ()} and
vi2(2xy) = min {v,( * ), vi, (21}
(TIFSs) w1 ( 2% y) = min{uly; G *y), w1 (2 +j)} and
Vg2 ( 2+ y) < max{vi, ( *y), v ( 2%},
(TIFSs) thy (2 *y) < max{th,( *y),th,( 2=} and
02 ( 3 *y) = min{ol, G * y), 05, ( 3 %)}

Example 4.2.
Let X ={a,b,c}with = and constand ( 1) is defined by :

We determine the tripolar fuzzy subset of & =

..N P _P N P P .
(X- W1 s gy, Tyy , Vo , Vg 'Gwz) by:

Then @ = (X: )y , oy , Ty , Vi, , Vi, 0k, is @
tripolar intuitionistic fuzzy RG-ideal of X.

Proposition 4.3.

An tripolar intuitionistic fuzzy subset & =

(Xepwdy 18y, Ty v, v, of,) isan tripolar
intuitionistic fuzzy RG-ideal of RG-algebra (X; * ,0), if for
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any t,s € [ 2,1], the sets U(ufy, t), U(vY,, t) , U(oh,, t)
are RG-ideals of X and L(uY,,s) , L(th,s) , L(vE,,s) are
RG-ideals of X.

Proof

Let® = (X:pd, , 18y, thy v, v, 6%,) be atripolar
intuitionistic fuzzy RG-ideal of X and sets

U(phe, ), UV, t) ,U(c%2 t) and L(pY,,s), L(thy,s), L(vE,s) 1

are nonempty sets.

Since wy;(2) < pii(), wh( D) = wh (), Th (D) <
Ty, () and

vz (D) = v, (), V() < v, (), 0k, (12) 2 oy, (),

for all j eX.

If follows that for j x y € U(p%,,t), 2*j € U(phy,t) then
i G *y) =t uhy (2 %) = twhich follow pf, (2+y) =

min{pfy; G * y), n; ( 2#j)} = t, Sothat 2+ y € U(uhy, t).

Hence U(uf,, t) is an RG-ideal of X.

Similarity, U(v},,t) and U(o%,,, t) are an RG-ideals of X.
We prove that L(uY,, s) is an RG-ideal of X.

j*y €L(pyy,s)and 2xje L(uhy,s)and piiGi*y) <
sand pY,( 2*j) <s.

If follows that  pl; (2 *y) < max{ul;(*y),ul; (2 *
)} <s,Sothat 2xy € L(pY,,s).

Hence L(uY,, s) is an RG-ideal of X.

Similarity, U(t%,,s) and U(v§,, s) are an RG-ideals of X.
|

Proposition 4.4.
In a tripolar intuitionistic fuzzy subset ® =

(X uwdy 16y, e v, v, 0%,), if the upper level and
lower level of (X; *, 1), are RG-ideals, for allt, s € [ 2,1],
then @ is a tripolar intuitionistic fuzzy RG-ideal of X.
Proof

Assume that for each t, s € [ 2,1], the sets

U(ph,,t), UV, t) , U(c%,,t) and L(ud,,s), L(thy,s)
L(v&,, s) are RG-ideals of X.
If there exist j € X be such that ph;( 2) < p§; (5), then
, 1 < ,
t= - b (2) + 1§00
uh(2) <t, 2 & U(uy, ©) is not RG-ideal that mean it is
contradiction.
Then u§, ( 2) = ph, (), forall j eX.
If there exist j, ¥ € X be such that p§,; ( 2 xy) <

. ;. o ; 1 PR
min{ul; G+ 9), wh1 (2 )}, thent = ~(u§, (3 +y) +
min{u; G * 9), 1wh: (2 +)H

ph(9xy) <t, 9y ¢ Uy, ©) is not RG-ideal that
mean it is contradiction.

Then iy (2 +¥) = minfudy (+9), 1, (2 +5)}.

Hence U(pf%,, t)is an RG-ideal of X. Similarity, U(vY,, t)
and U(o%,,, t) are an RG-ideals of X.

If there exist j € X be such that pl; ( 2) > u§; (f), then t =
S () +ud: )

ud;(2) > t, 2 ¢ u(ul,, t) is not RG-ideal that mean it is
contradiction.

Then uf, ( 2) < u§, (), forall j X.

If there exist J, ¥ € X be such that p§j, ( 2 xy) >
max{u; G+ 9wy (2 %4)}, then £ = > (uy (2 +9) +
max{ul; G+ ), m§1 (2 *1)]

w(2xy) >t, 3xy e U(uly, t) is not RG-ideal that
mean it is contradiction.

Then uly (3 +5) < max{ull, 6 = 91, (3 ))

Hence U(uY,, t)is an RG-ideal of X. Similarity, U(v{,, t)
and U(t%,, t) are an RG-ideals of X.

Hence @ = (X: uly , uhy , the v, vE, , of2) be a tripolar
intuitionistic fuzzy RG-ideal X. m

Theorem 4.5.

Let® = (X:pdy , 18y, thy, v, v, , o) be a tripolar
intuitionistic fuzzy set of an RG-algebra (X; *, 2). ®isa
tripolar intuitionistic fuzzy RG-ideal of X <« the fuzzy sets
uh, v, and of, are fuzzy RG-ideals of X and pY, ,
15, and vi, are doubt fuzzy RG-ideals of X.

Proof

Letd = (X:pd; , p1hy, thy v, vh, , 6%;) be atripolar
intuitionistic fuzzy RG-ideal of X and sets

uly ki, thy v, , v, |, of, are nonempty sets.

And p;(3) < pu§i0), mHi( D) = ph () (D) <
Ty, (j) and

V() = vi,0), vi,(2) < vi,(7), 0%, 2) = o, (),
forall j eX.

For all j,y € X, we have

wpr ( 2*y) = min{pg, G+ y), wpr (2 * )}, v, ( 2xy) =
min{vy,( *y), v, ( 3*j)} and  ol,( I*y) =
min{cﬁ,z G*y), 01‘;’2( 1)}

Hence pf,, ,v, and of, are fuzzy RG-ideals of X.
And plp; ( 2+ y) < max{uy, G *y), mp; ( 2 +))},

Ty (2 *y) < max{ty, G *y), Ty, ( 2} and v, ( 2+
y) < maX{Vll;z(j * Y):Vll;z( 2}

Hence p, , t5, and vi, are doubt fuzzy RG-ideals of X.
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Conversely, assume that the fuzzy sets %, , v, and of,,
are fuzzy RG-ideals of X and uY; , th, and v, are doubt
fuzzy RG-ideals of X, by Definition (3.1),

Hence @ = (X:pl;, why, 8y v, v, of,) atripolar
intuitionistic fuzzy RG-ideal . m

Proposition 4.6.

If &= (X, pwhy, the v, vh,, 0%;) is a tripolar
intuitionistic fuzzy RG-ideal of an RG-algebra (X; *, 2),
then & is a tripolar intuitionistic fuzzy RG-subalgebra of X.
Proof

By Proposition (4.3) , Proposition (2.11) and Proposition
(35 . m

Remark 4.7.

The converse of Proposition (4.5) is not true as the following
example:

Example 4.8.

Let X ={ 2, 2,1, 3} inwhich = is defined by the following
table :

Then A = {(j, 1a(j),va (§)) | j € X} be an intuitionistic
fuzzy RG-subalgebra of X
0.8 j= 2
0.3 j €{1,2,3}
and v(j) is a doubt fuzzy RG-subalgebra of X v(j) =

0.3 j€ {33}

08 j=1

0.9 j=2
But v(j) is not a doubt fuzzy RG-ideal since Let j=1, y=2
then v( 2% 2) =0.9 £ max{v(1*2),v( 2*1)} =0.8.
A ={(,1a(),va () |j € X}is not intuitionistic fuzzy RG-
ideal of RG-algebra
Theorem 4.9.

Let h: (X;*, 2) = (Y;*’, 2)be a homomorphism of RG-
algebras, if & = (Y:w'h,, wh, , th, VY, v, ,0'h,) isa
tripolar intuitionistic fuzzy RG-ideal of Y with sup and inf
properties, then the pre image h™1(®) =

when u(j) is fuzzy RG-ideal p(j) = {

Proof

Let ® = (Y TRNSIRTR A R :Vlli’z:o'llilz) be a
tripolar intuitionistic fuzzy RG-ideal of X and sets

W, wh, T VY, Ve, o'%, are nonempty sets.
And p§:(2) < WG W (2) 2

W1, T'61(2) < U§,() and

V322 2 v5,(0, V(1) < v§,(),0%,(2) 2
o'h, (), forallj e Y.

Then h™" (W§,( 2)) < h™ (W§:.(G)),

™ (W () 2 b (W§: (), h (T, (D) <

h™ ('§1(")) and

h™ (v§,(2) 2 b7 (v'§,(7), h™H (v§,(2)) <
h™! (v, (1)), h ™" (0"52( 2)) 2 h™' (0", (),

Letj’,y’ € Ysuchthath(j) =j" and h(y) =y',jy €X,
then

h™? (u DI ')—u L(( ) #h(y) = why(h( 2+
y))

> B 3 |1 3
2 | 2 3
1 1 3 |3 2
2 2 |3 1 |1t
3 |3 2 1 3

min{p'y, (h() * h(y)), 1'y,, (h( :) 'h(j)) }
=min{W'y, (hG * V), W, (%)) }

= min {h-l o)+ ¥ (W (2 + )
Hence h7! (Il ,) is afuzzy RG-ideal of X.

Similarity, h™1 (v’ L},2) and h=* (0’5, )are fuzzy RG-ideals
of X.

and
h=t (W) 2+ y) = WYy (h( 2) $h(y)) = w¥, (h( 2+
¥))

< max{'y, (hG *y)), Wy, (h( 2%)) }

max{p'y, (h(]) " h(y)), 'y, (h( 2) ¥ h(j)) }

=max{h™" (W4, )" ¥ y), h™ (W, )( 2+ )} .

(Xh (“'$1) h=! (u D,h? ('), h 1 (v’ 2)h 4 2)h (o'% ))—Ience h™?! (u ) is adoubtfuzzyRG -ideal of X.

of @ under h in X is a tripolar intuitionistic fuzzy RG-ideal
of X.

Similarity, h™* (t'};) and h™! (v ,) are doubt fuzzy
RG-ideals of X.
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Hence h™! (@) of @ under h in X is a tripolar intuitionistic
fuzzy RG-ideal of X. m
Theorem 4.10.

Let h: (X;*, 2) - (Y;*', 2")be an epimorphism of RG-
algebras, if & = (X:ply , phy , the , vE, ,vE, , 0%,) isa
tripolar intuitionistic fuzzy RG-ideal of X with sup and inf
properties, then the image " =
(X D", (D™, (Tl )™, 82", VB, (0h,)") s a
tripolar intuitionistic fuzzy RG-ideal of Y.

Proof
Let® = (X:pdy , 18y, thy v, v, 0%,) beatripolar
intuitionistic fuzzy RG-ideal of X and sets
ul, b, thy v, L vE, |, o, are nonempty sets.
And p;(3) < p§iG), k(D) = ke (), () <
Tg’l(j) and
v () = vi,0), vip(2) < vE,()), 04,( 2) = o4, (),
forallj € X.
Then (u¥)"( D) < WD), (Wh)"( ) =
()" G), (D ( D) < ()" ()
And (vi2)"(3) = (vi)"(), (v§2)" (D) < (Vi) (),
(052)"( D) = (0§2)"(D).
Leta,b € X, then j,y € Y such that h (a)=j, h (b)=y, and
h(a*b)=j*'y ,h(a) =j,andh (b) =y.
(1) G *y) = why(h@@*b)), (W) (2*)) =
iy (h( 2+ a)), and (u)*( 2 *y) = pi, (h( 2+ b)),
(k)" (2 #"y) = iy (h( ) * 'h(b)) = g1 (h( 2+ b))
> min{pl,; (h(a) * (b)), u; (h( 2) * 'h(a))}
= min{uly; (h(a * b)), wh; (h( 2 * )}
= min{(u§)"G *y), (W) (2D}
Hence (u%,)" is afuzzy RG-ideal of Y.
Similarity, (v§,)Pand (o%,)Pare fuzzy RG-ideals of Y.

and
(YD 2%y) =, (W( 2 b)), (W) ( 2 %)) =
wh ((h( 2) * 'h(a))), and ()" ( 2 *y) = i, ((h( 2) *
'h(b))),
(D" 2+"y) = u§; (h( 2) * (b)) = p; (h( 2+ b))
< max{puly; (h(a) * 'h(b)), s, (h( 2) * 'h(b))}
= max{ply, (h(a * b)), pps (h( 2 *a))}
= max{(u§)"G *y ), ()" (2 )} .
Hence (uY,)" is adoubt fuzzy RG-ideal of Y.
Similarity, (t%,,)Pand (v&,)Pare doubt fuzzy RG-ideals of
Y.

Hence &M =
(X: ME)M, ()™, (T )", (V2" (V)" (GFPZ)h) isa

tripolar intuitionistic fuzzy RG-ideal of Y.l

5. Tripolar Intuitionistic Sub-implicative Fuzzy ldeal of

RG-algebra
Here, we explain what the notion is all about. of a tripolar

intuitionistic subimplicative fuzzy ideals of RG-algebra.
Definition 5.1.

Let A= {3, 1a(G),va())|j € X} be an intuitionistic fuzzy
subset of RG-algebra (X; *, 1), a tripolar fuzzy subset ¥;

{G, 11 () w1 (), 1 ()):j € X} of Xand
a tripolar doubt fuzzy subset ¥, =

{G, vz (), Vi, (), 0l ()):j € X} of X Then a fuzzy
subset ® =

{G 11 () w1 () 1 6D, V2 (), vipz (), 02 ()):) €
?i}said to be a tripolar intuitionistic subimplicative fuzzy
ideal of X (@ = (X:pul; , uhy , thy , v, v, , 0%)), if it
satisfies the following for all j,y € X
(TIFS) 1w; (D < w1 (), 11 D) = wy; (), 1 (D) <
15, () and
Vi (D) 2 vE,(), v (D) < vi,(3),08,( D) 2
0%2(0),
(TIFS2) ;G *y?) < max {uf; (z * (G *y) * (y *
1)), 11 (z)} and
v, *y?) = min {vl,(z * (G *y) * (y *
P, v, @)},
(TIFS) u§y G+ y?) = minfyudy; (2 (G +y) * (v *
i), 11 (2)} and
Vg2 * y®) < max{vi, (z (G *y) * (v *
0, vz ()},
(TIFSs) th, G * y?) < max{th, (z* (G *y) * (y
i), 1 (2)} and
oh2 G *y?) = min{oh,(z * (G *y) * (y *
), 0%, @)}

Proposition 5.2.
An tripolar intuitionistic fuzzy subset & =

(Xepwdy 18y, Ty v, v, of,) isan tripolar
intuitionistic subimplicative fuzzy ideal of RG-algebra (X; *
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, ), ifforanyt, s € [ 2,1], the sets U(ph1,t) , U(v¥,,t) |
U(o%,, t) are subimplicative ideals of X and L(uYy,s) ,
L(t%,,s) |, L(vE,,s) are subimplicative ideals of X.
Proof

Let® = (X:pdy , 18y, thy v, v, 6%,) beatripolar
intuitionistic subimplicative fuzzy ideal of X and sets

U(Hngt)'U(V‘li\IJz't) 'U(U‘%z't) and L(“\%vs)'L(T‘%vS)'L(V\F;’z's)

are nonempty sets.
Since U‘l\}lq( )< U\l\}lq(].), H‘l;q( ) HlI;l1(j):T\l;’1( )<

T&l () and

Vi, (D) = v, (), vEL(D) < vE,(), 0%, (2) = 65,(),

for all j eX.

If follows that for (z = ((j *y) * (v *j%))) € U(ph1,t), z €
U(uhy, t) then pdy (z* (G*y) * (v *j)) = tphy(2) 2 t
which follow p; (j * y*) = min{udy, (z * (G *y) * (v *
), w1 ()} = t, So that j * y2 € U(phy, t).

Hence U(pk4, t) is an subimplicative ideal of X.

Similarity, U(v},,t) and U(o%,,, t) are subimplicative
ideals of X.

We prove that L(pY,, s) is a subimplicative ideal of X.

(z* (G *y) * (v *J*)) € L(kyy,5) and z € L(p§y, ) and
Wiz * ((*y) * (y*j*)) < sand p§,(z) <s.

If follows that ), (j * y*) < max{uly (z * (G *y) * (v *
i), 11 ()} < s, Sothat j « y? € L(dy,s) .

Hence L(pl4, s) is subimplicative ideal of X.

Similarity, U(t%,,s) and U(v&,, s) are subimplicative
ideals of X. m

Proposition 5.3.
In a tripolar intuitionistic fuzzy subset ® =

(X g, why e v, vh, L of,), if the upper level and
lower level of (X; *, 2), are subimplicative ideals, for all t, s
€[ 2,1], then @ is a tripolar intuitionistic subimplicative
fuzzy ideal of X.

Proof

Assume that for each t, s € [ 2,1], the sets

U(uh, 1), U(v2, 1) , U(ol,,t) and L(uly,s) , L(Thy, s)
L(v&,,s) are subimplicative ideals of X.

If there exist j € X be such that p&; ( 2) < uf, (), then t =
HOAEEIHO))

uh(2) <t, 2 U(ua, O is not subimplicative ideal that
mean it is contradiction.

Then ph, ( 2) = p&, (), forall j eX.

If there exist j,y € X be such that u,; (j x y?) <

min{pd,; (z * (G *y) * (v * %)), w1 (2)}, then t =

= (G y?) + min{p§y (2 x (G y) * (7 *2)), 1ha @)
uh, G *y?) < t,j*y? & U(up, t) is not subimplicative ideal
that mean it is contradiction.

Then pf, ( * y*) = min{ul; (z * (G *y) * (y *

]-2)))’ HFM(Z)}-

Hence U(uf,, t)is a subimplicative ideal of X. Similarity,
U(vY,,t) and U(c%,, t) are an subimplicative ideals of X.
If there exist j € X be such that pl; ( 2) > ul; (), then t =
S () + 1 ()

ud;(2) > t, 2 u(ul,, t) is not subimplicative ideal that
mean it is contradiction.

Then p,; ( 2) < ul, () , forall j eX.

If there exist j,y € X be such that p, (j = y?) >
max{pl; (z * (G *y) * (v *j2)), 1§ ()}, then £ =

%(u{fq(j *y2) + max{ul; (2 * (G *y) * (v * 1)), 1 (@)
u, G xy?) > £, j*y? & U(uY,, £) is not subimplicative
ideal that mean it is contradiction.

Then ), ( * y*) < max{u; (z * (G *y) * (y *

i*N), w1 (2)].

Hence U(pd,, t)is a subimplicative ideal of X. Similarity,
U(vE,,t) and U(th,, t) are an subimplicative ideals of X.
Hence @ = (X:uly , uhy , t51 , v, vh, , of,) be a tripolar
intuitionistic subimplicative fuzzy ideal of X. m

Theorem 5.4.

Letd = (X:pdy , 18y, thy, v, vh, , 6%;) be a tripolar
intuitionistic fuzzy set of an RG-algebra (X; *, 2). disa
tripolar intuitionistic subimplicative fuzzy ideal of X <« the
fuzzy sets u%,, , v, and of,, are subimplicative fuzzy
ideals of X and u¥, , t%, and v, are doubt subimplicative
fuzzy ideals of X.

Proof

Let® = (X:pdy , 016y thy v, vh, , o%,) be atripolar
intuitionistic subimplicative fuzzy ideal of X and sets

wyy ol thy v, v, , of, are nonempty sets.

And p§i(2) < pdi (), mh () 2 pG (), T (D) <
Ty, (j) and

vz (1) = v, (), v, (D) < v§,(), 04,( ) = o4,(),
forall j eX.

For all j,y € X, we have
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w1 G * y?) = min{pl, (2 * (G *y) * (7 *§°)), w1 (2D},
vz ( * y?) 2 min{v, (2 * (G * y) * (v *j*)), vy, (2)} and
0, ( * y?) = min{oy, (2 * (G *y) * (v *j2))), 04, (2)}-
Hence u%, , v, and of, are subimplicative fuzzy ideals
of X.

And i, (G * y*) < max{u; (z * (G *y) * (v *

), 1l (@3}, 1§+ y?) < max{ty (z* (G *y) * (v
i), ty1 (@} and v, G+ y?) < max{vi, (z * (( * y) *

v * %)), V2 ()}

Hence uY, , th, and vE, are doubt subimplicative fuzzy
ideals of X.

Conversely, assume that the fuzzy sets u%, ,v, and of,
are subimplicative fuzzy ideals of X and ), , t%; and vi,
are doubt subimplicative fuzzy ideals of X, by Definition
(5.1), hence @ = (X: plhy , u§y , Ty, Vi, v, ok, a
tripolar intuitionistic subimplicative fuzzy ideal. m
Proposition 5.5.

If &= (X, phy, the, vl,,vE,, of,) isatripolar
intuitionistic subimplicative fuzzy ideal of an RG-algebra

X;*, X 2 1 2 2), then @ is
a W, |02 |01 |-01 | Uipolar
Intuitionistic
fuzzy wy, |05 |03 103 RG-ideal of
X. @, [02 [03 |03
Proof:
E— v, [05 [03 |03
Let S Y=
vB, |-02 [-01 [-01
oh, |02 |03 |03

(X: Yy, pfy , T )is a tripolar subimplicative fuzzy ideal of X ,
then

o1 G+ y?) = min{ug; (2 * (G *y) * G+ y* D)), w1 (2)} -
Takej =y ,then

MG * %) = minfuG; 2+ (G *) * G *3°), we1 (2} , iie,
s (3% ) = min{ug, (z * ), ply ( 2 % 2)}.

Hence Y, is a fuzzy RG-ideal of X.

Similarity, v, and of,, are fuzzy RG-ideals of X.
And

Wi G *y?) < max{ul; 2+ (G *y) * G *y2)), wh; (23
Take j =y, then

M1 G *52) < max{uy (z* (G ) * G *2)) w31 (@ e,
Wy (2 #) < max{uyy (z * ), whs ( 3+ 2)}

Hence pY, is a fuzzy RG-ideal of X.

Similarity, t%,, and v, are fuzzy RG-ideals of X.
Then @ = (X puly , whyy , e, v, v, , ok,) is atripolar
intuitionistic fuzzy RG-ideal of X. m
Remark 5.6.
The next example shows that the converse of Proposition
(5.5)is not true in general.
Example 5.7.

Let X ={ 2, 1,2} in which * is define by the following
table:

* ] 1 2
] ) 2 1
1 1 2 2
2 2 1 2

It is easy to show that (X;+, 2)isan RG-algebra.® =
(X, 1y, Ty v, vE, L o, )is a tripolar intuitionistic

fuzzy RG-ideal of X as this table

But not a tripolar intuitionistic subimplicative fuzzy ideal of
RG-algebra X,because if

z= 1,j=1,y= 1 weget

uh (@ )+ 2) =l (1) = - 0.1 < max{pl, ( 2+
(@x D+ (251D 1)1, (D} = () =-02.
Proposition 5.8.

If & =Xpdy,pwhy, e, v, v, ok,) isatripolar
intuitionistic subimplicative fuzzy ideal of an RG-algebra
(X; *, 1), then @ is a tripolar intuitionistic fuzzy RG-
subalgebra of X.

Proof

By Proposition (5.5) and Proposition (4.6) ..l

Remark 5.9.

The next example shows that the converse of Proposition
(5.8) is not true in general by Example (5.8).

Theorem 5.10.

Let h: (X;*, 2) = (Y;*’, 2)be a homomorphism of RG-
algebras, if & = (Y: W', , wh, , th, ,v'Y, v, 0'h,) isa
tripolar intuitionistic subimplicative fuzzy ideal of Y with
sup and inf properties, then the pre-image h™! (®) =
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D hT Wy h T (T

<Xh Wy >.h-1<v'$2>,> o
h™! (v'y, ), h ™! (05,

under h in X is a tripolar intuitionistic subimplicative fuzzy
ideal of X.

Proof

Let® = (Y, 0y, U1, vz, V2, 0%;) bea
tripolar intuitionistic subimplicative fuzzy ideal of X and sets
W wh,  th v, v, o'k, are nonempty sets.

And H’N ()< H’ll;l—q(j’)’ ll’ll;q( 2=
Wh G, 75 (1) < T8, () and
V() 2 VLG, V() < vEL(),05,(2) 2
o'h, (), forallj €Y.
Then h~* (WY, 2) < h™* Wh,G)),
h=t (w8, 2)) = h P (@, GO),h 1 (@5, (D) <
h™ (v'§,(")) and
h™ (v'§,(2)) = h 1 (v'§,(G7)), h ™ (v'§,( ) <
h=t (v'5,G")), b7t (6'%,( 1) = h™t (0’5, (),
Letj’,y’,z' € Ysuchthat h(j) =j' , h(y) = y'and
h(z) =7',j,y,z €X, then
h™ (W5 )G * ¥ = Wy (h() *h(y?) = why (h( *
y?))
>min{u’f;1 (h@z*(G*y)*(y*
j )))) W, (h( 2))}
min{p'},, (h(z) * h((h() # h(y) *' (h(y) h(?)), W'y,
}
min{p'},, (h(z) * h((h() # h(y) *' (h(y) h(?), W'y,
}
= min(h™* (u’i’ul)(z’ (G Y)Y
i), h 7 (W', )(z) }.
Hence h™! (u ,) is asubimplicative fuzzy ideal of X.

Similarity, h™1 (v’ q,z) and h™* (o',
fuzzy ideals of X.

,)are subimplicative

and
h™ (W',
y?))

)G * y'?) = Wy, (h() * h(y?)) = WY, (h( *
< max{ Wo, (h(z*(G*y) * (v *
200, W, (h( )}

(h(z))

(h(z))

max{u’ﬁ,

}

max{u
}

= max{h ™! (u'iil)(z' (Y 2
20,07t (W) () 3.

(@) #h((h() #h(y) +' (h(y) *h(*)), W'y

Hence h™?! (u
X.

Similarity, h=* (t'%,,) and h™! (v
subimplicative fuzzy ideals of X.
Hence h™! (@) of ® under h in X is a tripolar intuitionistic
subimplicative fuzzy ideal of X. m

Theorem 5.11.

Let h: (X;x, 2) = (Y;*,, 2)be an epimorphism of RG-
algebras, if & = (X:ply, phy, th v, vh, , 0%;) isa
tripolar intuitionistic subimplicative fuzzy ideal of X with
sup and inf properties, then the image ®" =
(X D™, H)", (1), (82 )" (V8™ (05,)") isa
tripolar intuitionistic subimplicative fuzzy ideal of Y.
Proof
Letd = (Xeply, 0y, e v, vh, , o%,) be a tripolar
intuitionistic subimplicative fuzzy ideal of X and sets
uly by thy L v, , v, |, of, are nonempty sets.

And p;(3) < pu§i0), mHi( D) = ph () (D) <
T‘l?}’l(j) and
Vi () = v, (), viga (D) < v,()), 042( D) = o, (),
forallj € X.
Then (W¥)"( D) < WhD"(), WhD"( ) =
B G), (e (D) < (%) ()
And (v§2)"(2) = (v§)"(), (v§2)"(2) < (Vi) (),
(052)"(2) = (052)"()-
Leta,b € X, then j,y € Y such that h (a)=j, h (b)=y, h (c)=z
and h (a *b?) =j = 'y? andf (c * ((a * b) = (b xa?))) =
z="(G*"y) ="y = 7))
(15)"G * 'y?) = uhy(h(a) *
> min{pg, (h (¢) = '((h (@) *
'h (@%)))), w1 (h ()}
= min{pg; (h(c* ((a*b) * (b=
a%)))), w1 (h(c)}

,) is adoubt subimplicative fuzzy ideal of

,) are doubt

'h(b%)) = py, (h(a * b))
'h (b)) * (h (b)

L (h(@) #h((h() % h(y) * (h(y) *h(2), W'y,

(h()

w1 (@)
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= min{(u§)" @ * (G * ) * (v * 1)), (W) @)}

Hence (u%,)" is asubimplicative fuzzy ideal of Y.
Similarity, (v},)Pand (o%,)Pare subimplicative fuzzy ideals
of Y.

and
(13)"G * 'y = u§1 (h(@) * 'h(b?)) = u§; (h(a *b?))
< max{uy, (h () *'((h (a) * 'h (b)) * (h (b)
'h (@*)))), w1 (h())}
= max{puly (h(c* ((@*b) * (b *
a®))), w1 (h(c))}
= max{(uh:)" @z * (G * ) * (v * %)), (1) " (2)}

Hence (uY,)" is adoubt subimplicative fuzzy ideal of Y.
Similarity, (t5,;)"and (v&,)"are doubt subimplicative fuzzy
ideals of Y.
Hence ®" =
(X5 SO, (e, ()™, (V2" (Vi)™ (G‘I{’Jz)h) isa
tripolar intuitionistic subimplicative fuzzy ideals of Y.l
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