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Abstract

The paper is addressed to the introduction of fuzzified ceoncepts
of some ideals of semi group developed by Atanassov (1980).
Some properties of such ideals have also been investigated.
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1. Introduction

The concept of intutionistic fuzzy set
was introduced by Atanassov1,2 as a generali-
zation of the notion of fuzzy set introduced by
Zadeh8. The concept of 1,2 ideals  in semi group
was introduced by Lajos3. In this paper we
consider the intutionistic fuzzification of the

concept of several ideals of semi group 
~
S  of

Atanassov1 are investigate some of their
properties.

2. Pre-Requisties :

Let 
~
S  by a semi group. By a sub-semi

group of 
~
S , we mean a non empty  sub set 

~
A

of 
~
S  such that ~2~

AA  and by a left ideal (right)

of 
~
S , we mean a non empty sub set 

~
A  of 

~
S

such that 





 

~~~~~~
AsAAAS . By simple ideal,

we mean a non empty sub set of 
~
S  which is

both left and right ideal of 
~
S.

A sub semi group 
~
A  of a semi-group

~
S  is called a bi-ideal of 

~
S , if 

~~~~
AASA  . AA

sub semi group 
~
A  of 

~
S  is called a ideal of 

~
S ,

if 
~2~~
AASA  . A semi group 

~
S  is called regular

if 2
~

2 aSaa  for all ~
Sx  [Atanassov2]. A sub

semi group is said to be regular if
~~
Sb,Sa   such that a =aba and ab= ba
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[Atanassov2].  
~
S  is completely regular iff 

~
S  is

a union of groups iff 
~
S  is regular. 

~
S  is said to

be left (right) duo if every left (right) ideal of
~
S is a simple ideal.

An intutionistic fuzzy 
~
A in a non empty

set X is an object of the form

  xa:)a(),a(,aA
~~
AA

~


Where the fucntion ],1,0[x:
~
A



]1,0[x:~
A

  denote the degree of membership
such that

xa1)a()a(0
~~
AA



An intutionistic fuzzy set can also be

specified by the ordered pair  ~~
AA

,   in I x

X Ix. For simplicity we can use the symbol

 ~~
AA

~ ,A  .

3. Fuzzy Ideals :

Definition (3.1)  :

Set 
~
S   by a semi group. An intutionistic

fuzzy set  ~~
AA

~ ,A   in S is called an

intutionistic fuzzy sub-semi group of 
~
S  if

(i)    and)}b(,)a({min)ab( ~~~
AAA



(ii) )}b(),a({max)ab( ~~~
AAA

  for all

       ~
Sb,a 

Definition (3.2) :

    An intutionistic fuzzy set ),(A
~~
AA

~
 in 

~
S

is called an intutionistic fuzzy left ideal of 
~
S  if

)b()ab(and)b()ab(
~~~~
AAAA

  for all
~
Sb,a  . An intutionistic right ideal is defined

in analogous way.

An intutionistic fuzzy set 
~
A  is called

an intutionistic fuzzy ideal of 
~
S  it if it is both

intutionistic fuzzy left as well as right ideal.

Any intutionistic fuzzy left (right) ideal

of 
~
S is an intutionistic fuzzy sub semi group

~
S .

Definition (3.3):

An intutionistic fuzzy semi group ~
A

of 
~
S  is called an intutionistic fuzzy bi-ideal of

~
S  if

(i)  })b(,)a({min)acb( ~~~
AAA



(ii) )}b(,)a({max)acb( ~~~
AAA



Example (3.4) :

      Let an intutionistic fuzzy set  
~~ AA

~
,A 

in S by

3.0)q()p(

4.0)z(

5.0)y(

6.0)x(

~

~

~

A

A

A








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6.0)q(

5.0)p(

4.0)z(

3.0)y(

3.0)x(

3.0)q()p(

~

~

~

~

~

~~

A

A

A

A

A

AA













We can Vow by that ~
A  us an intu-

tionistic fuzzy bi-ideal of 
~
S  by routine calculation,

where  q,p,z,y,xS
~
  is a semi group are

given by Table

x y z p q

x x x x x x

y x x x x x

z x x z z z

p x x z p q

q x x z z q

Theorem (3.5) :
Every intutionistic fuzzy left ideal

(right) of 
~
S  is an intutionistic fuzzy bi-ideal of

~
S

Proof :

let  ~~
AA

~
,A   be an intutionistic

fuzzy left  ideal of 
~
S  and 

~
Sb,a,c  . Then

  ),a({min)b(b)ac()acb( ~~~~
AAAA



)}b(),
~
A



and    max)b(b)ac()acb( ~~~
AAA



)}b(),a({ ~~
AA



~
A  is an intutionistic fuzzy bi-ideal

of 
~
S . The right case is proved in similar way..

Theorem (3.6) :

Let 
~
S  be a regular semi-group. If every

ideal of 
~
S  is a right (left) ideal of 

~
S , then every

intutionistic fuzzy bi-ideal of 
~
S  is an intutionistic

fuzzy right (left) ideal of 
~
S .

Proof :

Suppose that every bi-ideal of 
~
S  is a

right ideal of 
~
S . Let  ~~

AA

~
,A   be the

intutionistic fuzzy bi-ideal of 
~
S  and Sb,a  ,

then aSa
~  is a bi-ideal of 

~
S  and so aSa

~  is a

right ideal of  
~
S . Since 

~
S  is regular we have

aSaSaSaab
~~~







  which implies that ab

= aca for some ~
Sc .  Since 

~
A is an

intutionistic fuzzy bi-ideal of 
~
S  it follows that

),a(((min)aca()ab(
~~~
AAA





)a())a(
~~
AA



and ),a((max)aca()ab(
~~~
AAA



)a()a(),
~~
AA



~
A  is an intutionsitic fuzzy right ideal

of 
~
S .

Definition (3.7):

An intutionistic fuzzy sub semi-group

 
~~
AA

~
,A   of 

~
S  is called fuzzy ideal of 

~
S

[Atanassov1-2] if
(i)   )}d(),b(),a({min)bd(ac ~~~~

AAAA


(ii)   )}d(),b(),a({max)bd(ac ~~~~
AAAA



     for all 
~
Sd,c,b,a  .

Theorem (3.8) :

Every intutionistic fuzzy4,5 bi-ideal is
an intutionistic fuzzy Atanassov ideal.

Proof :

 ~~
AA

~
,ALet   be an intutionistic

fuzzy bi-ideal of 
~
S . Then

   d)acb()bd(ac ~~
AA



)}d(),acb({min ~~
AA



 )]d(},)b(),a({[maxmin ~~~
AAA



)}d(),b(),a({min ~~~
AAA



)}d(),acb({max ~~
AA



            )}]d(),b(),a({[maxmax ~~~
AAA



)}d(),b(),a({min ~~~
AAA



Hence 
~
A  is an intutionistic fuzzy

Atanassov ideal of 
~
S .

Theorem (3.9) :

If 
~
S  is a regular semi group, then every

intutionistic fuzzy Atanassov ideal of 
~
S  is an

intutionistic fuzzy bi-ideal of 
~
S .

Proof :

Suppose that a semi group 
~
S  is regular

and ),(A
~~
AA

~
  be an intutionistic fuzzy

Atanassov ideal of 
~
S . Let ~

Sb,a,c 

      Since 
~
S  in regular, we have )aSa(ac

~


aSaS)
~~



.Sssomeforasaac 
Thus

       )ab(asb,)asa)acb( ~~~
AAA



)}b(),a(),a({min ~~~
AAA



)}b(),a({min ~~
AA



and   b,)asa)acb( ~~
AA



 )ab(as~
A


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)}b(),a(),a({max ~~~
AAA



)}b(),a({max ~~
AA

 .

  
~

A  is an intutionistic bi-ideal of 
~

S

Theorem (3.10) :

Let  ~~
AA

~
,A   be an intutionistic

fuzzy bi-ideal of 
~

S , if 
~

S  is [Atanassov2] regular,,

then 
~

2
~~

Sa)a(A)a(A  .

Proof :

Let 
~

Sa ,  then 
~
Sx  such that

22 axaa  .
Hence

)}a(),a({min)axa()a( 2
~

2
~~~

AA

22

AA


)a()}a(),a({min)a(
.

AAA

2

A
~~~~ 

and ),a({max)axa()a( 2

A

22

AA
~~~ 

    )a()}a(),a({max)a( ~~~~
AAA

2

A


  )a()a(and)a()a( 2

AA

2

AA
~~~~  so

that

)a(A)a(A 2
~~



Definition (3.11) :

A semi group 
~

S  is said to be intutionistic
fuzzy left duo (right) if every intutionistic fuzzy

left ideal (right) of 
~

S  is an intutionistic fuzzy4-7

ideal of 
~

S

Theorem (3.12) :

Let 
~

S  be a regular semi group. If 
~

S  is

left duo (right) then 
~

S  is intutionistic fuzzy left
(right) duo.

Proof :

Suppose that 
~

S  is a left duo and

 ~~
BA

~
,A   be any intutionistic fuzzy left ideal

of 
~

S . Let ~
Sb,a  . Then since the left ideal

aS
~

 is a two sided ideal of 
~
S  and since 

~
S  is

regular, we have

aSSS)bSa(b,a
~~~~



~

Sca   such that ab = ca. As 
~

A

is an intutionistic fuzzy left ideal of 
~
S , we get

)a()ca()ab( ~~~
AAA

  and

)a()ca()ab( ~~~
AAA



~
A is an intutionistic fuzzy right

ideal of 
~
S  and so 

~
S  is intutionistic fuzzy left

duo. The right case can be proved in analogous
way4-7.
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