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Abstract:

In this paper, The idea of intuitionistic fuzzy translation to intuitionistic fuzzy
subalgebra and ideals over G-Igebra are introduced and some related properties are
studied. Examples are also given to illustrate results. The concept of intuitionistic fuzzy
extension, intuitionistic fuzzy multiplication of intuitionistic fuzzy subalgebra and ideals
of G-lgebra are introduced. Also several links are investigated between intuitionistic
fuzzy translation, intuitionistic fuzzy extension and intuitionistic fuzzy multiplication of
intuitionistic fuzzy subalgebra and ideals in G-lgebra.
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1. Introduction
The study of BCI/BCK- algebras was initiated by Imai and Iseki [1], [2] as the

generalization of notion of set theoretic difference and propositional calculus. Neggers
and Kim [3] are introduced the concept of B -algebra, which is related to several classes
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of algebra of interest such as BCK/BCl -algebra. Jun et al. [4] fuzzyfied (normal) B-

algebras and gave a characterization of a fuzzy B-algebra. Ahn and Bang[5] studied
some result on fuzzy subalgebra in B -algebras. Borumand Saeid [6] give the sign of

fuzzy topological B-algebras. Senapati et al. [7, 8, 9] presented the idea and basic
characteristic of cubic subalgebra and cubic closed ideals of B—algebras and

characteristic of fuzzy B-subalgebra according to triangular norm and dot product. R.
Igbal et al. [10] introduced the notion of neutrosophic cubic subalgebra and neutrosophic
cubic closed ideals of B-algebra and investigate several properties. C. B. Kim and H. S.
Kim [11] initiated the idea of BG -algebra, which is a generalization of B -algebra.
Bandru and Rafi [12] give birth to a new idea, called G -algebra. The several authors
have done a lot of works on BG -algebra [13, 14, 15, 16, 17, 18, 19] and G -algebras [20,
21, 22]. For more improvement of G -algebra, the ideal theory and subalgebra have
great importance.

Recently in [23], the author has studied fuzzy translation, fuzzy extensions and fuzzy
multiplications of fuzzy subalgebra in BG -algebra. The author introduced (in-
tuitionistic) fuzzy translation to (intuitionistic) fuzzy H-ideal in BCK/BCI -algebra [24,

25]. In this paper, intuitionistic fuzzy translation, intuitionistic fuzzy extension and
intuitionistic fuzzy multiplication of intuitionistic fuzzy subalgebra (IFSUs) and
intuitionistic fuzzy ideal (IFIDs) in G -algebra are introduced. Relation among

intuitionistic fuzzy translation, intuitionistic fuzzy extension and intuitionistic fuzzy
multiplication of IFSUs and ideal in G -algebra are also investigated.

2. Preliminaries

We first recall some basic aspects which are necessary for this paper. A G -algebra is
initiated by Bandaru and Rafi [12] and was extensively investigated by several researcher.
This algebra is defined as follows.

A nonempty set Y with a constant 0 and a binary operation is said to be G -algebra
[12] if it satisfies the following axioms.

Gl: zxx=0

G2: xx(z*y)=y, forany z,yeY

A G -algebra is denoted by (Y,*,0).

A nonempty subset S of G -algebra Y is called a G -subalgebra [12] of Y if
zxyeS Vr,yes.

A non-empty subset I of a G -algebra Y is called an ideal [15] if for any =,y €Y .

(i)0er,

(i) zxyel and ye I > xel.

Let Y be a G -algebra. Then a fuzzy set [26] A in Y is defined as
A={(z,u,(z))|xe Y}, where x4, (z) is called the membership value of = in A and

0<u,(z)<1.
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A fuzzy set A in a G -algebra Y is called a fuzzy G -subalgebra [5] of Y if
U(z*y) min{,u(z;),,u(y)} forall x,yeY .

Let A be a fuzzy subset of Y let o e [0,1—sup{u‘4 (z)|x e}] A mapping (ﬂ)z [y
—[0,1] is called a fuzzy « -translation [24] of A if it satifies (u,)’ (z)=p, (z)+e

forall zeY .
An intuitionistic fuzzy set (IFS) [27] A over Y is an object having the form

A={(z,u,(z) v, (z))|ee Y}, where g, (z)[y >[0,1] and v, (z)[y —[0,1], with

the condition 0< x, (z)+v, (z)<1 for all zeY . The numbers x, () and v, (z)

represent, respectively, the degree of membership and the degree of non-membership of
the element = intheset A.

Let A= {<x,,uA (z),v, (:U)>|SC € Y} and B= {<x,/lB (z),vy (m)>|x € Y} be two
IFSs on Y. Then the intersection and union [28] of A and B are denoted by An B
and A u B respectively and is given by

A B ={(z,min(u, (), 1y (), max (v, (z),v, (2))|r e Y},

AUB ={(z,max (i, (), ty (), min (v, (x),v, (2)))|r € v}

An IFS A :{<J;,,uA (z),v, (x)>|a:eY} in X is called an IFSU [29] of Y when it
satisfies the these two conditions

Q) uy(zxy)z min{ﬂ4 4, (y); and

@) v, (zxy)<max{v,(z).v, (y)} forall z,yeY

An IFSAZ{<$,,UA (z),v, (1;)>|a:eX} in Y is said to be an IFID of Y when it
satisfies these conditions

(1) 1,(0)2 py (), vy (0) vy ()
(2) /U4( )>m|n{/uA x*y) (U)} and
@) v, (z)<max{v, (z*y),v, (y)} forall z,yeY

3. Translations of intuitionistic fuzzy subalgebras
Definition 3.1. Let A=(u,,v,) bean IFS of Y and a €[0,}q . An object of the

form A :((,uA)Z,(vA)Z) is called an intuitionistic fuzzy o —tranS|ati0n

(IFAT) of A when (,UA)Z;(:L‘)=,UA (z)+e and (vA)Z(x)=vA (z)-o forall zeY .
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Theorem 3.1. Let A be an IFSUs of A and o €[0,¥ ]|. Then the IFAT A, of
Aisan IFSUs of Y.

Proof. Let 2,y €Y . Then

(,uA)Z (zxy) = p, (vy)+azmin{u, (z), 4, (y)}+a

= min {41, () +, 11, (v) + e} = min{ (12, )] (2). (1.} ()}
and
(va), (xy) =v, (@xy) - <max{v, (z),v, (y)} -

= max{v, ()= v, (v)-a} =max{(v.,). (z).(v.), (v)} .
Hence IFAT A! of A isan IFSUs of Y .

Theorem 3.2. Let A be an IFS of Y such that IFAT Al of A is an IFSUs of
Y forsome ae[0,¥ |. Then A isan IFSU of Y.

Proof. Let A4, =((,uA)Z,(vA)Z) is an IFSUs of Y for some o e[0,¥ |. Let
x,y€Y . We have

wy(wey)+a=(u), (rey) = min{(u)! (2), ()] (0)}

= min{ﬂA (z)+a,p, (?J)"‘O‘} = min{ﬂA (@), (?J)}+a

and
valwry)—a=v,), (@xy) <min{(v,); (2).(v), ()]
=max{v, () -av, () - o}, = max{u, (x), 4, (5)} -,

which  implies  that g, (z*y)2min{u, (z), 1, (y)} and v, (2*y)<max
{v.(z).,v,(y)} forall z,yeY . Hence, A isan IFSUs of Y.

Definition 3.2. Let A=(u,,v,) and B =(u;,v,) be twolFSs of Y. If A<B,
ie, ,(z)<uy(z) and v, (z)2v,(x) for all zeY . Then we say that B is an
intuitionistic fuzzy extension of A.
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Definition 3.3. Let A=(u,,v,) and B =(;,v;) be two IFSs of Y. Then B is

called an intutiionistic fuzzy S -extension (IFSE) of A if the following assertions are

valid.
(i) B isan intuitionisitc fuzzy extension of A.
(ii) If A isan IFSU of Y ,then B isan [FSU of Y.

From the definition of JFAT , we get (u,). (z)= p, (z)+e and (v,). (z)=v, (z)
—« forall xeY . Therefore, we have the following theorem.

Theorem 3.3. Let A be an IFS of Y and @ e[0,¥ |. Then the IFAT A, of A

isan [FSE of A.
The converse of the this theorem is not true in general as seen in the following
example.

Example 3.1. Let X ={0,a,b,c,d,e} be a G -algebra with the following Cayley
table:

*10 a b ¢ d e
0|0 e d ¢ b a
ala 0 e d ¢ b
blb a 0 e d ¢
cle b a 0 e d
dld ¢ b a 0 e
ele d ¢ b 0

Let A=(u,,v,) bean IFS of Y defined by

Y | 0 a b c d e
M, 107 04 07 04 07 04
v, |05 06 05 06 05 06

Then A isan IFSU of Y. Let B=(u,,v,) bean IFS of Y defined by

Y | 0 a b c d e
Mz | 068 0.36 0.68 0.36 0.68 0.36
v, | 033 047 033 047 033 047

Then B isan IFSE of A. Butitisnot IFAT A, of A forall @ e[0,¥ |.

Note. Clearly, the intersection of [FSEs of an IFSU A of Y is an IFSE of A.
But the union of IFSESs of an IFSU A of Y is not an IFSE of A as seen in the
following example.



548 Mohsin Khalid, Rakib Igbal, Sohail Zafar and Hasan Khalid

Example 3.2. Let Y ={0,a,b,c,d,e} be a G -algebra with the following Cayley table:

#*10 a b ¢ d e
0/0 b a ¢ d e
ala 0 b d e c
blb a 0 e ¢ d
cle d e 0 b a

e ¢c a 0 b
ele c b a O

Let A=(u,,v,) bean IFS of Y defined by

Y | 0 a b ¢ d e
1, |06 04 04 04 04 04
v, |02 03 03 03 03 03

Then A isan IFSU of Y. Let B and C betwo IFSs of Y defined by

Y| O a b c d e
M1, 107 05 05 07 05 05
v, 101 02 02 01 02 02

and

Y | O a b c d e
M, 108 06 06 06 08 0.6
v, 100 01 01 01 00 01

respectively. Then B and C are IFSEs of A. Obviously, the union BuUC is an
intutiionistic fuzzy extension of A , but it is not an IFSE of A since

Hync (d%c) = fty 0 (a) =062 0.7 =min{0.8,0.7} = min{ 11, . (d), 1. ()} and
Vioe (d%¢)=vy 0 (a)=0.0£0.1=max{0.0,0.1} = max{v, . (d), Vs e (c)} -

For an IFSA=(u,v,) of Y , ae[0¥ | and ¢,se[01] with t>a , let
U, (uy:t) ={:L"|/1A (z)2 t—a} and L, (v,;s) ={x|VA (z)< s+a}. If Aisan [FSU
of Y, then it is clear that U, (u,:;t) and L,(v,;s) are subalgebras of Y for all
telm(u,) and seIm(e,) with ¢ >¢a . But, if we do not give a condition that A is

an IFSU of Y, then U, (u,;t) and L, (v,;s) are not subalgebra of Y as seen in the
following example.



Intuitionistic Fuzzy Translation and Multiplication of G -algebra 549

Example 3.3. Let Y ={0,a,b,c,d,e} be a G -algebra in above example and
A=(u,,v,) bean IFS of Y defined by

Y | 0 a b c d e
u#, 1067 044 044 055 0.55 0.55
v, 1027 053 053 030 0.30 0.30

Since 1, (d*c)=0.442055=min{u, (d),x,(c)} and v,(exd)=053£0.30=
max{v, (e),v, (d)} therefore, A =(z,,v,) isnotan IFSU of Y.

For @¢=0.15 and ¢=0.69 , we obtain U, (u,;t)={0,c.d,e} which is not a
subalgebra of Y, since cxd=bg U, (,;1)

For =015 and s=0.24 , we obtain L,(v,;s)={0,c,d,e} which is not a

subalgebra of Y, since exd=¢ L, (v,;s).

Theorem 3.4. For ae[0,¥ |, suppose A, =((uA)Z (VA)Z) be the IFAT of A.
Then the following statements are equivalent:

() A7 = (1), (v.), ) Tsan IPSU of ¥ .

(ii) U, (u,:t) and L, (v,;s) are subalgebra of Y for telIm(u,), selm(v,) with
tzo.

Proof. Suppose that A is an IFSU of Y . Then (u4); and (vA)Z are fuzzy
subalgebra of Y. Let z,yeY such that z,ye U, (u,;t) and telm(u,) with t>a.
Then p,(z)2t-o and p,(y)2t-a , ie () (x)=u,(z)+a>t and

(1, )Z (y)=p,(y)+a=t. Since (u, )z is a fuzzy subalgebra of Y, therefore we have

wy(wry)+a= (), (exy) = min{(u,)) (@), (1), W)} 21,

that is, u, (z*y)=t—a so that z#yeU, (u,;t). Again, let z,yeY be such that
zyeL,(v,;s) and selm(v,) . Then v,(z)<s+a and v,(y)<s+a , ie,
(va)o(z)=v,(z)-a<s and (v,). (y)=v,(y)-a=s. Since (v,). is a fuzzy

subalgebra of Y, it follows that
T T T
va(ery)a=(v,), (wey) < ma{(v,); (2),(v4), ()} <5,

that is, v, (z#y)<s+a so that z#ye L, (v,;s). Therefore, U, (u;t) and L, (v,;s)
are subalgebras of Y.
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Conversely, assume that U, (u,;t) and L,(v,;s) are subalgebras of Y for
telm(u,) , selm(v,) with t>a . If there exists a,beY such that

(12, (axb) < B<min{(x,), (a).(11.), (b)} then g, (a)> B-a and p, ()= B-a,
but u, (a*b)<B-c.

This shows that ae U, (u,;t) and be U, (,;t), but (a*b)e U, (u,;t). Thisis a
contradiction, therefore, (yA)Z (z*y)= min{(,uA) (2), (yA) (y )} forall z,yeY .

Again, assume that there exist c,de X such that (v,) (c#d)>J >max
{(VA)Z(C),(VA)Z (d)} Then v, (c)<d+a and v, (d)<S+a, but v, (cxd)>5+a .
Hence, ce L, (v,;s) and de L, (v,;s), but (c*d) ¢ L, (v,;s). This is impossible and
therefore, (v,). (x*y)<max{( e (@),(v4), (y)} for all z,yeY . Consequently,
(

(( e vA)T) isan IFSU of Y .

Theorem 35. Let A=(u,,v,) be an IFSU of Y and let o, fe[0,¥ |. If
o=, then the IFAT A, =((y/,)' (V) ) of A is an IFSE of the intuitionistic

fuzzy £ -translation A =((,uA)/j ,(VA);) of A.

Proof. Straightforward.
For every IFSU A of Y and S e[0,¥ |, the intuitionistic fuzzy £ -translation Ay

of Aisan IFSU of Y. If B is an IFSE of Ay, then there exists o €[0,¥ | such

that o> B and B> AL, that is s, (z)>(p,), and v, (2)<(v,), for all zeV .
Hence, we have the following theorem.

Theorem 3.6. Let A be an IFSU of Y and Be€[0,¥ |. For every IFSE
B=(ug,vy) of the intuitionistic fuzzy A -translation A; of A, there exists

o e[0,¥ | suchthat > and B isan IFSE of the IFAT A, of A.
Let us illustrate the Theorem 3.6 using the following example.

Example 3.4. Let Y ={0,a,b,c,d,e} be a G-algebra and A =(u,,v,) be an IFS
of Y defined in Example 3.1. Then ¥ =05. If we take f=0.24, then the
intuitionistic fuzzy S -translation Ag of A is given by
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Y | 0 a b c d e
(1,)" | 084 054 084 054 084 054

(v,). | 018 028 018 028 0.8 0.28

Let B=(u;,v;) bean IFS of Y defined by

Y | 0 a b c d e
M, 1088 060 0.88 0.60 0.88 0.60
v, 013 020 0.13 0.20 0.13 0.20

Then B is clearly an IFSU of Y which is an IFSE of the intuitionistic fuzzy -
transloation A; of A. But B is not an IFAT of A for all @<[0,¥ |. If we take

=027, then @ =0.27>0.25= /3 and the [FAT A} =((;1A)Z (V4)Z) of A is given
as follows:

Y | 0 a b c d e
(1,). |0.87 057 087 057 087 057

(v,). | 015 025 015 025 0.5 0.25

Note that B(z)> A} (x), that is s (z)>(p,)! (z) and v, (z)< (v, ), (x) for all
reY . Hence, B isan IFSE of the IFAT A, of A.

Definition 3.4. Let A be an IFS of Y and & €[0,1]. An object having the form

Aijz((ﬂA)i[,(VA)f) is called an intuitionistic fuzzy o -multiplication of A if

(1, )2[ (x)=0-u,(z) and (v, )i[ (z)=av,(z) forall zey.

For any IFSA=(u,v,) of Y , an intuitionsitic fuzzy O-multiplication
Ay =((,UA)3[,(VA)2[) of Aisan IFSU of Y .

Theorem 3.7. Let A=(,,v,) bean IFSU of Y, then the intuitionistic fuzzy o -
multiplication A, of A isan IFSU of Y forall e €[0,1].

Proof. For sufcient part A =(z,,v,) isan IFSU of Y. Then forall z,yeY , we
have

(a), (zy) = - p(wxy) 2 a-min{(u,)(2). (1) (v)}
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=min{a-u, (¢).c 1, (v)} = min{ (). (). (1), ()}
() (92 min{ ) (2). (1), ()]
and
(va), (@xy)=a-v(aey) s @-max{(v,)(z).(v.,)(v)}
=max{a-v, ()@, ()} = max{(v,)) (@).(v,), )]
vy (wry) < max{(v,)) (2),0v,). ()]

Therefore, s, (z*y)=min{u, (z), 1, (y)} and v, (z=y)<max{v,(z).v,(y)} for
all z,yeY since o #0. Hence, A, isan IFSU of Y .

Theorem 3.8. For any IFSA=(u,,v,)of Y and oe(0,1] if the IFAM A" of
B isa IFSU of Y thenthe A isalsothe JFSU of Y.

Proof. Assume that A, of A is an IFSU of Y for some o e(0.1]. Now for all
x,y €Y , we have

o g (wy) = () (o) = min{(w )y (9), (), ()]

= min{a'ﬂA (v), - u, (m)} =a: min{ﬂA (), 4 (x)}

and
a-v, (wxy) = (v,)) (wxy) < min{(v,)) (). () (@)}
=min{a-v, (y),a-v, (z)} = min{v, (y),v, ()}

Therefore, sz, (z*y)=min{u, (), 1, (y)} and v, (z*y)<max{v, (y),v,(z)} for
all x,yeY since ¢ #0. Hence, A isan I[FSU of Y.

4. Translation of intuitionistic fuzzy ideals

In this section, translation of intuitionistic fuzzy ideals are defined with some results
studied.
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Theorem 4.1. If A=(u,,v,) is an IFIDs of Y, then the IFATAZz((yA)i v, );)

of A isan IFIDs of Y forall ae[0,¥ ].

Proof. Let A=(u,v,) be an IFIDs of Y and cre[0,¥ ]. Then (u,). (0)=
T

w(O) =, (@) +a=(u,)] (2) and (v,)] (0)=v,(0)-asv, ()~ a=(v,)(x)
forall zeY . Now,

(44 ),i ()= u, () + a2 min {/UA (z#y), 1y (y)}+0!

:min{,uA(x*y)+0!,,uA(y)}+0!Zmin{(ﬂA) (z*y).(u1) (y)}

and
(VA)Z (x)=v,(z)-a= malx{v‘4 (z*y),v, (y)}—a

= max {VA (zxy)—a,v, (y)- 0!} = max {(VA )Z (zxy), (v, )Z (y)}

forall z,yeY . Hence, IFAT A] of A isan IFIDs of Y.

Theorem 4.2. Let A be an IFS of Y such thatthe TFAT A” of A is an IFIDs of
Y forsome are[0,¥ |. Then A isan IFID of Y.

Proof. Let A, isan IFIDs of Y for some o€ [0,¥ |. Let z,yeY , we have
() +ar=(t4), (0)2 (ts), (v) = 1 (v) +ex,
vi(0)-a=(v, )Z 0)=(v, )Z (2)=v,(2)-a,

which implies z, (0)= u, (x) and v, (0)<v, (z). Now, we have

wy @)+ = (), ()= min{(u,) (r#y), (1), ()]

= min{ﬂA (x*y)"‘avﬂA (y)+a} = min{ﬂA (x*y)l/uA (y)}+0! '
and
va(r)er=(v,), (r) < max {(VA ). (59),(v4), (y)}

=max{v, (z#y)-a,v, (y)-a} =max{v, (z=y),v, (y)} -,
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which implies that s, ()= min{u, (z+y), 1, (y)} and v, (z)<max {v,(z*y),
va(y)} forall z,yeY . Hence, A isan IFIDs of Y.

Definition 4.1. Let A=(u,,v,) and B =(u;,v,) betwo IFSs of Y. Then B is

called an intuitionistic fuzzy ideal extension (IFIE) of A if the following assertions are

valid:
(i) B isan intuitionistic fuzzy extension of A.
(i) If A isan IFID of Y ,then B isan [FID of Y.

Theorem 4.3. Let A be an IFS of Y and @ e[0,¥ |. Then the IFAT A, of A

isan IFID extension of A.
An IFIE of an IFID A may not be represented as an [FAT of A, that is, the

converse of this theorem is not true in general as seen in the following example.

Example 4.1. Let Y ={0,a,b,c,d,e} be a G -algebra in 3.1 Example and
A=(u,,v,) bean IFS of Y defined by

Y | 0 a b c d e
M, 1062 053 044 044 044 044
v, 1026 039 050 050 0.50 0.50

Then A isan IFID of Y. Let B=(u,,v,;) bean IFS of Y defined by

Y | 0 a b ¢ d e
M, | 066 058 047 047 047 047
vy 1024 035 049 049 049 049

Then B isan IFIE of A. Butitisnot IFAT A, of A forall «€[0,¥ ].

Clearly, the intersection of IFIEs of an IFID A of Y is an IFIE of A. But the
union of IFIEs of an IFID A of Y is not an IFIE of A as seen in the following
example.

Example 4.2. Let Y ={0,a,b,c} be a G -algebra with the following Cayley table:
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Let A=(u,,v,) bean IFS of Y defined by

Y | 0 a b c
11, | 0.66 044 044 0.44
v, |038 059 059 059

Then A isan [FID of Y. Let B and C betwo [FSs of Y defined by

Y | 0 a b c
Mp | 0.73 056 0.73 0.56
0.30 0.35 0.30 0.35

Vi
and

X| 0 a b c
U, ‘0.67 0.67 050 0.50

Ve | 032 032 047 047

respectively. Then B and C are IFIEs of A. Obviously, the union BuC' is an
intuitionistic fuzzy extension of A , but it is not an IFIE of A since

Hyoe (¢)=05620.67 =min{uy . (c*a), tpc ()} and  v,,.(c)=0.35%£0.32=
max{vy . (c*b),vc ()}

If Aisan IFID of Y, then it is clear that U, (u;t) and L, (v,;s) are ideals of ¥’
forall telm(u,) and seIm(v,) with ¢ > o . But, if we do not give a condition that
Aisan IFID of Y, then U, (u,;t) and L, (v,;s) are not ideals of Y as seen in the
following example.

Example 4.3. Let Y ={0,a,b,c} be a G -algebra in Example 4.2 and A =(u,,v,)
bean IFS of Y defined by

Y | 0 a b c
1, |0.76 051 060 0.60
v, |024 052 037 037

Since 1, (a)=0.5120.60=min{u, (a*b), 4, ()} and v, (a)=052£037=
max{v, (a*c),v,(c)}, therefore, A =(u,,v,) isnotan IFID of Y.
For ¢=0.17, t=0.74 and s=0.29, we obtain U, (u,;t)=L,(v,;s)={0,b,c}

which are not ideals of Y since bxc=a¢ {0,b,c}.



556 Mohsin Khalid, Rakib Igbal, Sohail Zafar and Hasan Khalid

Theorem 4.4. Let A be an [FID of Y and let Se[0,¥ |. For every IFIE
B=(ug,vy) of the intuitionistic fuzzy A -translation Ag; of A, there exists

o e[0,¥ |suchthat > f and B isan IFIE ofthe IFAT A, of A.
Let us illustrate this Theorem using the following example.

Example 4.4. Let Y ={0,a,b,c,d,e} be a G -algebra in 3.1 Example and
A=(u,,v,) bean IFS of Y defined by

Y | 0 a b c d e
., |075 060 0.75 060 0.75 060
v, 032 043 032 043 032 043

Then A is an IFID of Y and ¥ =032 . If we take f=0.15, then the
intuitionistic fuzzy /3 -translation A :((,uA ); (v, );) of A is given by

Y|0abcde

T

(4,), 086 071 086 071 0.86 0.71

(va), |021 032 021 032 021 0.32

Let B=(u,v;) bean IFS of Y defined by

Y | 0 a b c d e
Mp; 1091 079 091 0.79 091 0.79
vy 1015 023 0.15 023 0.15 0.23

Then B isclearly an IFID of Y ,an IFIE of the intuitionistic fuzzy £ -translation
Ag of A. But B isnotan IFAT of A forall 2 €[0,¥ |. If wetake o =0.19, then

«=0.19>0.15= 4 and the IFAT A, = ((,uA )Z (v, )Z) of A is given as follows:

Y | 0 a b c d e
(1,). 1090 0.75 0.90 0.75 0.90 0.75
(v,). |017 028 017 028 0.7 028

Note that B(x)> A (x) that is p, (z)>(u,), and v, (z)<(v,). for all zeY .
Hence, B isan IFIE ofthe IFAT A] of A.



Intuitionistic Fuzzy Translation and Multiplication of G -algebra 557

Theorem 4.5. Let A be an intuitionistic fuzyz subset of Y such that the
intuitionistic fuzzy o -multiplication A" of A is an intuitionistic fuzzy ideal of

Y for some a € (0,1], then A is an intuitionistic fuzzy ideal of Y.

Proof. Suppose that A4," is an intuitionistic fuzzy ideal of Y for some o€ (0,1].

Let z,yeY .

oy, (517) = (,UA );j (I) 2 min{(ﬂA );j (y*'r)’(/uA )0‘,[ (y)}

=min{a-u, (y*z), - u, (y)} =a-min{u, (y=z), 1, (v)}

so s, (z)zmin{u, (y+x), p, (y)} and

a-v, (@)= (va)y (@) < max{(v,).) (y#2).(v.); ()]

=max{e-v, (yxx),ov, (y)} = o-max{v, (y=z),v, (v)}
so v, (z)<max{v, (y*z),v, (y)}. Hence, A isan intuitionistic fuzzy ideal of Y.

Theorem 4.6. If A is an intuitionistic fuzzy ideal of Y, then the intuitionistic fuzzy
o -multiplication A" of A is an intuitionistic fuzzy ideal of Y, for all & [0,1].

Proof. Let A be an intuitionistic fuzzy ideal of Y and let & €[0,1]. Then

(,UA );[ (r) =a- {1y (x) za- min{ﬂA (y=x), 1, (y)}

=min{a-u, (y*z),a pu,(y)} = min{(#A o (v, (1)) (?J)}
and

(v ): ()=av,(z)<a: maX{VA (y*x),v, (y)}

=max{a v, (y*z),av,(y)} = max{(VA)i[ (y*x)’(VA)i[ (y)}

Hence, A," of A is an intuitionistic fuzzy ideal of Y, forall e (0,1].

5. Conclusion

In this paper, we illustrated IFSU , IFID by using the intuitionistic fuzzy translation,
intuitionistic fuzzy multiplication and intuitionistic fuzzy extension. The relationships
between intuitionistic fuzzy translations and intuitionistic fuzzy extension of IFSU and
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IFID have constructed. It is our hope that this work would become another foundation
for further study of the theory of G -algebra.
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