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 Abstract: In this paper we introduce intuitionistic fuzzy ordered filters in ordered Г-semigroups in order to obtain some characterization theorems.
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I Introduction
 The concept of a fuzzy set given by L.A. Zadeh in his clasis paper of 1965 [20]  has been used by many  authors  to generalize some of the basic notions of  algebra.  Fuzzy  semigroups have been first considered by N. Kuroki [11], and fuzzy ordered groupoids and ordered semigrous, by Kehayopulu and Tsingelis [8][7]. The notion of a   Г-semigroup was introduced by Sen [15]. Many classical notions of semigroups have been extended to Γ-semigroups. The concept of intuitionistic fuzzy set was introduced by K. T. Atanassov [2][3][4].  In [10], K. H. Kim gave some properties of intuitionistic fuzzy sets in an ordered semigroup. S. K. Sardar and S. K. Majumder [13]defined fuzzy ideals in Г-semigroups. Arunothai kanyala  & Aiyared  Iampan [1]consider the intuitionistic fuzzification of the concept of several ideals in an ordered Г-semigroup, and Sujith Kumar Sardar and others[19] introduce Attanosov  intuitionistic fuzzy ideals of po-Г-semigroups.In this paper we introduce the notion of  intuitionistic fuzzy ordered  filter in ordered  Г- semigroups

II Preliminaries
We include some elementary aspects of ordered  Г-semigroups that are neces-

sary for this paper.

Definition 2.1
Let X be a set. A fuzzy subset of  X  is an arbitrary mapping f : X→ [0 ,1] where  [0 ,1] is the unit segment of the real line.

Definition 2.2
An intutionistic fuzzy set of X is an object having the form A={[image: image2.png]


x,μ(x),ν(x)[image: image4.png]


:xϵX} where the functions  μ A : x [image: image6.png]


 [0,1] and  νA : x [image: image8.png]


 [0,1]  denote the degree of  membership  and degree of non- membership of each element x ϵ X to the set A respectively , and 0 ≤ μ A(x) + νA (x) ≤ 1 for all x ϵ X. 
Proposition 2.1 
Let A and B be two intuitionistic fuzzy sets of  X . Then the following are hold:

(1)  A ⊆ B if and only if μA(x) ≤ μB(x)  and  νA (x) ≤ νA(x) ,
(2)  A = B if and only if A ⊆ B  and  B ⊆ A,
(3)  AC = {  [image: image10.png]


 x, νA(x) , μA(x) [image: image12.png]


: x ϵ X },
(4)  A ∩ B = {  [image: image14.png]


 x , min { μA(x) ,μB(x)} , max {νA(x) , νB(x) } [image: image16.png]


: x ϵ X },

(5)  A ∪ B = {  [image: image18.png]


 x , max { μA(x) ,μB(x)} , min {νA(x) , νB(x) } [image: image20.png]


: x ϵ X },

(6)  □A = {  [image: image22.png]


 x , μA(x) , 1- μA(x) [image: image24.png]


: x ϵ X },
(7)  ◊A = {  [image: image26.png]


 x , 1 - νA(x) , νA(x) } [image: image28.png]


: x ϵ X }.
Definition 2.3
 For a non- empty family of intuitionistic  fuzzy set of  X , Ai  =(μAi  , νAi)iϵI   we define   inf Ai =( inf μAi  , sup νAi )   and  sup Ai =( sup μAi  , inf νAi )                                                                             i∈I                i∈I                i∈I                                 i∈I                    i∈I                i∈I                                  
whice are also the intuitionistic  fuzzy set of X , given as 
inf Ai :X →{ <a,b>:a , b ∈ [0,1] and  a+b≤1 } , x→( inf μAi(x)  , sup νAi(x) )   and                                                                                                     i∈I                                                                                                                                     i∈I        
    i∈I                
sup Ai :X →{ <a,b>:a , b ∈ [0,1] and  a+b≤1 } , x→( sup μAi(x)  , inf νAi(x) ).                                                                                                    i∈I                                                                                                                                        i∈I                       i∈I                
Remark2.1
 For the sake of simplicity ,we shall use the symbol A = (μA , νA ) for 
A ={[image: image30.png]


 x, μA(x) ,νA(x) [image: image32.png]


: x ϵ X }
Definition 2.4
 Let S = {x,y,z,….} and  Г ={α,β,γ,….} be two non-empty sets. Then S is called a Г-semigroup if there exists a mapping S×Г×S →S (images to be denoted by aαb) satisfying 
(i) xγy ϵ S,

(ii) (xβy)γz = xβ(yγz),     
for  all  x, y, z ϵ S and  α, β, γ ϵ Г

Definition 2.5
 A Г-semigroup S is said to be a po- Г-semigroup (partial ordered Г-semigroup) if

(1) S and  Г are posets,

(2) a≤b in S implies that aαb ≤bαc ,cαa≤ cαb in S for all c ∈ S and for all α ∈ Г
(3) α≤β in Γ implies that aαb≤aβb in S for all a , b ∈ S

Remark 2.2 .Definition 2.4 and 2.5 are the definitions of one sided Γ – semigroup and one sided po- Γ – semigroup respectively.the following definitions are both sided Γ – semigroup[13] given by M.K.Sen and both sided po-Γ –semigroup [4] given by T.K.Dutta and N.C.Adhikari .
 A Г-semigroup S is said to be a po- Г-semigroup (partial ordered Г-semigroup) if

(1)S and  Г are posets,

(2)a≤b in S implies that aαb ≤ bαc ,cαa ≤ cαb in S and γaα ≤ γbα in Γ  for all c ∈ S and for all α ∈ Г

(3) α≤β in Γ implies that  αaγ ≤ βaγ , γaα ≤ γaβ in Γ and  aαb ≤ aβb in S for all γ∈Γ and for all  a , b ∈ S

A po- Г-semigroup S is said to be an ordered - Г-semigroup if

x [image: image34.png]


 y implies xγz [image: image36.png]


 yγz and    zγx[image: image38.png]


 zγy , for all x, y, z ϵ S and  γϵГ
Definition 2.6.
Let S be an ordered Г-semigroup. A non-empty subset Aof an ordered Г-semigroup S is said to be an ordered Г-subsemigroup of S if AГA [image: image40.png]


 A. that is   x γ y ∈ A for every x,y ∈A and γ∈Γ.

Definition 2.7

Let S be an ordered Г-semigroup. For A ⊆ S; we denote
(A] := {t ∈ S / t ≤ h for some h ∈ A} ,for A,B ⊆S, we denote

AГB := {aγb / a ∈ A; b ∈ B;  γ∈Г}
Definition 2.8

Let S be an ordered Г-semigroup. A non-empty subset A of S is called a left ordered ideal of S if it satisfies
(i) AГS[image: image42.png]


A
(ii) For any bϵS and a ϵA such that b [image: image44.png]


a implies bϵA
Definition 2.9

Let S be an ordered Г-semigroup. A non-empty subset A of S is called a right ordered ideal of S if it satisfies

(i)SГA[image: image46.png]


A
ii) For any b ϵ S and a ϵ A such that b [image: image48.png]


a implies b ϵ A
Definition 2.10

Let S be an ordered Г-semigroup. A non-empty subset A of S is called an ordered  ideal of S if it satisfies

(i) SГA⊆A

ii) AГS ⊆ A
(iii) For any b ∈ S and a ∈ A such that b ≤ a implies b ∈ A
Definition 2.11

Let S be an ordered Г-semigroup. A non-empty subset A of S is called a left ordered filter of S if it satisfies

(i) For any a,b∈S and  γ ∈ Γ, aγb ∈ F implies a ∈ F
(ii) For any b ∈ S and a ∈ F such that a≤ b implies b ∈ F.
Definition 2.12

Let S be an ordered Г-semigroup. A non-empty subset A of S is called a right ordered filter of S if it satisfies

(i)For any a,b∈S and  γ ∈ Γ, aγb ∈ F implies b ∈ F

(ii) For any b ∈ S and a ∈ A such that a≤ b implies b ∈ A.

Definition 2.13

Let S be an ordered Г-semigroup. A non-empty subset A of S is called an ordered filter of S if it satisfies

(i)For any a,b∈S and  γ ∈ Γ, aγb ∈ F implies a∈F, b ∈ F.

(ii) For any b ∈ S and a ∈ A such that a≤ b implies b ∈ A.

Definition 2.14

Let S be an ordered Г-semigroup. A non-empty fuzzy  subset μ of S is called a fuzzy ordered  ideal of S if it satisfies

(i)For any a ,b ∈ S ,a≤b implies μ(a)≥μ(b)


(ii) μ(aγb)≥ max{μ(a) ,μ(b)}  

 for all a,b ∈S and γ∈Γ.

Definition 2.15
 Let S be an ordered Г-semigroup. A non-empty fuzzy  subset μ of S is called a fuzzy ordered  filter of S if it satisfies

(i)For any a ,b ∈ S ,a≤b implies μ(a)≤μ(b)


(ii) μ(aγb)=min{μ(a) ,μ(b)}  

 for all a,b ∈S and γ∈Γ.

Definition 2.16

 Let S be an ordered Г-semigroup. A non-empty fuzzy subset μ of an ordered Г-semigroup S is said to be a fuzzy ordered  Г-subsemigroup of S if 
μ(aγb)≥ min{μ(a) ,μ(b)}  

for all a,b ∈S and γ∈Γ.
Definition 2.17

 Let S be an ordered Г-semigroup. A non-empty intuitionistic fuzzy subset    A=(μA ,νA) of  an  ordered   Г-semigroup   S   is   said   to  be   an    intuitionistic    fuzzy            

Г-subsemigroup of S if 

μA(aγb)≥ min{μA(a) ,μA(b)} 

 νA(aγb)≤max{νA(a) ,νA(b)} 

for all a,b ∈S and γ∈Γ.

Definition 2.18

 Let S be an ordered Г-semigroup. A non-empty intuitionistic fuzzy  subset
A=( μA ,νA) of S is called an intuitionistic fuzzy ordered  ideal of S if it satisfies

(i)  For any a ,b ∈ S ,a≤b implies μA(a)≥μA(b) and νA(a)≤νA(b).


(ii) μA(aγb)≥ max{μA(a) ,μA(b)} 
(iii)νA(aγb)≤min{νA(a) , νA(b)}. 

 for all a,b ∈S and γ∈Γ.

Definition 2.19

    Let S be an ordered Г-semigroup. A non-empty intuitionistic fuzzy subset 
A=( μA ,νA) of S is called an intuitionistic fuzzy ordered filter of S if it satisfies

(i)For any a ,b ∈ S ,a≤b implies μA(a) ≤ μA(b) and νA(a) ≥νA(b).


(ii) μA(aγb)=min{μA(a) ,μA(b)} 

(iii)νA(aγb)=max{νA(a) , νA(b)}. 

 for all a,b ∈S and γ∈Γ.
III  Main Results.

Definition 3.1
Let (S , Γ,≤) be an ordered Γ-semigroup and {fi / i∈I } a non-empty family of intuitionistic fuzzy subsets of S.We define

[image: image50.png]Af



i :S →[0,1] | x→([image: image52.png]Af



i )(x) : = inf {fi(x) | i∈I}

i∈I                              i∈I

[image: image54.png]Vf



i :S →[0,1] | x→([image: image56.png]Vf



i )(x) : = sup{fi(x) | i∈I}
i∈I                              i∈I
Theorem3.2

 If {Ai}i∈I is a family intuitionistic fuzzy filter of S ,then [image: image58.png]


I 
                                                                                                                                                    i∈I
is also an intuitionistic fuzzy filter of S , where [image: image60.png]


i =(⋀μAi ,⋁νAi)                                                                                                                                   
                                                                                                                    i∈I

Proof
           Let x,y ∈S and γ∈Γ.Let x≤y.
Then 

(i) [image: image62.png](Nu



Ai)(x) =⋀μAi(x)   ≤    ⋀μAi(y)   ≤ ( [image: image64.png]


Ai) (y)                                                                                                                                  
          i∈I                      i∈I                           i∈I                         i∈I                                                                                                                                                                                                                                                     
[image: image66.png](Nv



Ai)(x) =⋁νAi(x)   ≥     ⋁νAi(y)   ≥ ( [image: image68.png]Nv



Ai) (y)                                                                                                                                   
    i∈I                      i∈I                           i∈I                        i∈I                                                                                                                                                                                                                                                     
(ii) ) [image: image70.png](Nu



Ai)(xγy) =⋀μAi(xγy)   = ⋀ min{ μAi(x) , μAi(y)} 
             I                             i∈I                           i∈I                                                            

                                                  = min{⋀μAi(x) ,⋀ μAi(y)}  
                                                                                         i∈I                 i∈I                             
                                                  = min{( [image: image72.png]


Ai) (x) ,  [image: image74.png]


Ai (y)}                      
                                                                                         i∈I                         i∈I                                                                                                                                                                                                                                                     
[image: image76.png](Nv



Ai)(xγy) =⋁νAi(xγy)   = ⋁ max{ νAi(x) , νAi(y)} 
 i∈I                             i∈I                           i∈I                                                            

                                          = max{⋁νAi(x) ,⋁ νAi(y)}  
                                                                              i∈I                i∈I                             
                                          = max{( [image: image78.png]Nv



Ai) (x) ,  [image: image80.png]Nv



Ai (y)}                      
                                                                               i∈I                         i∈I                                                                                                                                                                                                                                                     
Hence where [image: image82.png]


i =(⋀μAi ,⋁νAi)    is an intuitionistic fuzzy ordered filter of S                                                                                                                               
                                  i∈I

Lemma3.3

If A= (μA , νA) is an intuitionistic fuzzy ordered filter of S ,then so is □A=(μA,[image: image84.png]i



).

Lemma3.4

If A= (μA , νA) is an intuitionistic fuzzy ordered filter of S ,then so is ◊A=(νA, [image: image86.png]


 ).

Theorem3.5

 If {Ai}i∈I is a family intuitionistic fuzzy filter of S ,then [image: image88.png]


i
                                                                                                                                                     i∈I 

is also an intuitionistic fuzzy filter of S , where [image: image90.png]


i =(⋁μAi ,⋀νAi)                                                                                                                                   
                                                                                                                     i∈I

Proof

           Let x,y ∈S and γ∈Γ.Let x≤y.
Then 

(i) [image: image92.png](Up



Ai)(x) =⋁μAi(x)   ≤    ⋁μAi(y)   ≤ ( [image: image94.png]


Ai) (y)                                                                                                                                  
          i∈I                      i∈I                           i∈I                         i∈I                                                                                                                                                                                                                                                     
[image: image96.png](Uv



Ai)(x) =⋀νAi(x)   ≥    ⋀νAi(y)   ≥ ([image: image98.png]Uv



Ai) (y) 
     i∈I                    i∈I                     i∈I                       i∈I                                                                                                                                                                                                                                                     
(ii) ( [image: image100.png]


Ai)(xγy) =⋁μAi(xγy)   = ⋁ min{ μAi(x) , μAi(y)} 
           i∈I                             i∈I                             i∈I                                                            

                                                 = min{⋁μAi(x) ,⋁ μAi(y)}  
                                                                                            i∈I                 i∈I                             
                                                 = min{( [image: image102.png]


Ai) (x) ,  [image: image104.png]


Ai (y)}                      
                                                                                        i∈I                         i∈I                                                                                                                                                                                                                                                     
 ([image: image106.png]Uv



Ai) (xγy) =⋀νAi(xγy)   = ⋀ max{ νAi(x) , νAi(y)} 
   i∈I                             i∈I                           i∈I                                                            

                                            = max{⋀νAi(x) ,⋀ νAi(y)}  
                                                                               i∈I                i∈I                             
                                             = max{( [image: image108.png]Nv



Ai) (x) , ( [image: image110.png]Nv



Ai) (y)}                      
                                                                               i∈I                i∈I                             
Hence where [image: image112.png]


i =(⋁μAi ,⋀νAi)    is an intuitionistic fuzzy ordered filter of S                                                                                                                               
                                i∈I               
Theorem3.6 

Let A be an ordered filter of ordered Γ-semigroup S and T be a  ordered Γ-subsemigroup  of S. If A∩T ≠ ϕ , then A∩T is an ordered filter of S.
Proof 
Assume that A is an ordered filter of S .Let x ,y ∈S and xγy∈A implies x∈A and y∈A. Let x∈A.Let x≤y implies y∈A.Since T is an ordered  Γ-subsemigroup of  S ,TΓT⊆T.That is xγy∈T , for every x,y ∈T and γ∈Γ. Let x ,y ∈T.Then xγy∈T.Since A∩T≠ϕ, let  xγy ∈A∩T implies x∈A∩T , y∈A∩T.Also let x∈A∩T and let x≤y.Then y∈A∩T.  Hence A∩T is an ordered filter of S.                                                            
Definition 3.7 
Let (S,Γ,≤)be an ordered  Γ-semigroup and ϕ≠ A⊆S.The characteristic
 function χA=( μχA,νχA  ) is defined by    μχA  :S→[0,1]|x → μχA(x)   =      1,                  if x ∈ A,

                                                                                                                                                                     0,  if x∉A                                                                                        and νχA  :S→[0,1]|x → νχA (x)  =      0, if x ∈ A,

                                                                           1, if x ∉ A                                                                                        
Lemma3.8

Let (S,Γ,≤)be an ordered  Γ-semigroup and ϕ≠ A⊆S. Then A ordered Γ-

subsemigroup S if and only if intuitionistic fuzzy subset χA=( μχA,νχA  )  is an  intuitionistic fuzzy ordered Γ-subsemigroup of S                            
Proof
 Assume that A is an ordered Γ-subsemigroup of S .Given that ( μχA,νχA)  is an ituitionistic fuzzy  subset of S.Let x ,y ∈S and  γ∈Γ.If x∉A or y∉A .Then μχA (x)=0 or μχA(y)=0.  νχA(x) =1 or  νχA(y) =1.andso μχA (xγy)≥0=min{ μχA (x) , μχA (y)}. Also
νχA(xγy)≤1=max {νχA(x) , νχA(y)}.
Let x,y ∈S and γ∈Γ.
 If x∈A and y∈A .
Then μχA (x)=1, μχA(y)=1.  νχA(x) =0, νχA(y) =0.Andso 

μχA (xγy)=1=min{ μχA (x) , μχA (y)}.Also
νχA(xγy)=0=max {νχA(x) , νχA(y)}.Let x,y ∈S and γ∈Γ.
 Hence   intuitionistic fuzzy subset χA=( μχA,νχA  )  is an  intuitionistic fuzzy ordered Γ-subsemigroup of S                            
 Conversly assume that  χA=( μχA,νχA  )  is an  intuitionistic fuzzy ordered Γ-subsemigroup of S. Let  x∈A and y∈A . Then μχA (x)=1, μχA(y)=1.  νχA(x) =0, νχA(y) =0.Andso 

μχA (xγy)≥min{ μχA (x) , μχA (y)}=1.Also
νχA(xγy)≤max {νχA(x) , νχA(y)}=0.That is  xγy∈A , for every  x,y ∈A and γ∈Γ.
 Hence A is an ordered Γ-subsemigroup of S .
                                                      □
Definition 3.9

 For any t ∈ [0, 1] and an intuitionistic  fuzzy subset A =(μA,νA) of S, the set   U(μA; t) = {x : x ∈ S and μA(x) ≥ t} and L(μA; t) = {x : x ∈ S and μA(x) ≤ t}) is called an upper and lower  t-level cut of μA  respectively and Also  U(νA; t) = {x : x ∈ S and νA(x) ≥ t} and  L(νA; t) = {x : x ∈ S and νA(x) ≤ t}) is called an upper and lower  t-level cut of νA  respectively.

Theorem 3.10

 Let (S,Γ,≤)be an ordered  Γ-semigroup. If A = (μA,νA) is an intuitionistic fuzzy ordered filter of S , then the upper and lower level cuts U(μA; t) and L(νA; t) are  ordered filter of S, for every  t ∈Im(μA)∩ Im(νA)                                        
Proof
 Let t ∈ Im(μA) ∩ Im(νA). Then there exists some α ∈ S such that μA (α) = t.

Thus U(μA; t) ≠ϕ. Similarly L(νA; t)≠ϕ. Now let x ∈ S, γ∈Г and xγy ∈ U(μA; t). Then

μA(y) ≥ t. Since A = (μA, νA) is an intuitionistic fuzzy ordered filter of S ,  t ≤μA(xγy) ≤ μA(y). Consequently, y ∈ U(μA; t). Also t ≤μA(xγy) ≤ μA(x). Consequently, x ∈ U(μA; t).  Let x, y ∈ S be such that x ≤ y. Let x ∈ U(μA; t). Then μA(x) ≥ t.Since A = (μA, νA) is an intuitionistic fuzzy ordered filter of S ,t≤ μA(x)≤ μA(y). Consequently, y ∈ U(μA; t).Hence U(μA; t) is an ordered filter of S.
Again, let x, y∈ S,  γ∈ Г and xγy ∈ L(νA; t). Then νA(y) ≤ t. Since A = (μA, νA) is an intuitionistic fuzzy ordered filter of S ,  t ≥νA(xγy) ≥νA(y). Consequently, y ∈ L(νA; t). 
Also  t ≥ νA(xγy) ≥ νA(x). Consequently, x ∈ L(νA; t).    Let x, y ∈ S be such that x ≤ y. Let x ∈ L(νA; t). Then νA(x) ≤ t. Since A = (μA, νA) is an intuitionistic fuzzy ordered filter of S , so t ≥ νA(x) ≥ νA(y). Consequently, y ∈ L(νA; t). Hence L(νA; t) is an
ordered filter of S.                                                                                                                                     
Theorem 3.11

 Let (S,Γ,≤)be an ordered- Γ-semigroup .If A = (μA, νA) is an  such that the non-empty sets U(μA; t) and  L(νA; t) are ordered filter of S for all t ∈ [0, 1]. Then A= (μA, νA) is an intuitionistic fuzzy ordered filter of S
Proof
 For all t ∈ [0, 1], let us assume that the non-empty sets U(μA; t) and L(νA; t)

are ordered filter of S. Let x, y∈S.Let xγy ∈ S. Then there exist t1 , t2 ∈ [0, 1] with 
t1 + t2 ≤ 1 such that μA(xγy) = t1 and νA(xγy) = t2 . Then y ∈ U(μA; t1) and y ∈ L(νA; t2). Let x∈S and γ∈Г. Since U(μA; t1) and L(νA; t2) are ordered filter of S , xγy ∈ U(μA; t1) implies x∈ U(μA; t1)  y∈ U(μA; t1)  and xγy ∈ L(νA; t2) implies x∈ L(νA; t2) , y∈L(νA; t2).
Therefore  μA(xγy)=t1 ≤ μA(y) and μA(xγy)=t1 ≤ μA(x). Also νA(xγy) =t2 ≥νA(y). 
νA(xγy) =t2 ≥νA(x).Hence μA(xγy)=min{ μA(x) ,μA(y)} and νA(xγy)=max {νA(x) , νA(y)}.
Let x, y ∈ S be such that x ≤ y. Then there exist t1 , t2 ∈ [0, 1] with t1 +t2 ≤ 1 such that μA(y) = t1 and νA(y) = t2. Then y ∈ U(μA; t1) and y ∈ L(νA; t2). Since U(μA; t1) and   

L(μA; t2) are  ordered filter of S , x ∈ U(μA; t1) and x ∈ L(νA; t2). Then μA(x) ≥ t1 = μA(y)  and νA(x) ≤ t2 = νA(y). Consequently, A = (μA, νA) is an intuitionistic fuzzy ordered filter of S.                                                                                                  
Proposition 3.12

 Let (S,Γ,≤) be an ordered-Г-semigroup and A = (μA,νA) be an intuitionistic fuzzy ordered filter of S.

(1) If ω be a fixed element of S, then [image: image114.png]A®



= ( [image: image116.png]Y



 ,[image: image118.png]


) = {x : x∈S and μA(x)≥μA(ω) ,     νA(x)≤ νA(ω) } is an ordered filter of S.
(2) U = (μU ,νU) = {x : x ∈ S and μU(x) = μU(1),νU (x) =νU(1)} is an ordered filter of S.□
Theorem 3.13

 For a non-empty subset F of an ordered-Г-semigroup S , F is an ordered filter of S if and only if A = (μ, ν) is an  an intuitionistic fuzzy ordered filter of S where μ and ν are two fuzzy subsets of S defined by

                α0 if x ∈ F                                       β0  if x ∈ F                                                                 

μ(x) :=                                 and    ν(x) : =     

                α1 if x ∈ S – F                                 β1   if x ∈ S – F                           
where 0≤α1≤α0 ,0≤β0 ≤β1 and αi+βi ≤ 1 for i=0,11.
Proof
 Let F be an ordered filter of S and x, y ∈ S,  γ∈Г. If xγy∉F, then μ(xγy) = α1 and ν(xγy) = β1 .Since F is an ordered filter of S, x∉F or y∉F.Therefore μ(x) = α0  or   α1 and  μ(y)= α0 or α1.Also ν(x)=β0 or β1 and  ν(y)= β0 or β1. 
This implies that 

μ(xγy) ≤ min {μ(x) ,μ(y)} and  ν(xγy) ≥max {ν(x) , ν(y)}.
Again if xγy ∈ F, then x∈F and y ∈F and so μ(xγy) =α0 , μ(y) =α0= μ(x) and ν(xγy) =β0 , ν(x) =β0=ν(y). Thus we see that μ(xγy) =min {μ(x) ,μ(y)} and  ν(xγy) =max {ν(x) , ν(y)}.
Let x, y ∈ S be such that x ≤ y. If x ∈ F, then μ(x) =α0 and ν(x) =β0 . Since

F is an ordered filter of S , y∈F. Then μ(y) = α0 = μ(x) and ν(y) =β0 =ν(x). If x∉F, then

μ(x) = α1 ≤ μ(y) and ν(y) = β1 ≥ ν(x). Hence μ(x) ≤ μ(y) and ν(x) ≥ ν(y).

Consequently, (μ, ν) is an  intuitionistic fuzzy ordered filter of S . In order to prove the converse, we first observe that by definition of μ and ν, U(μ; α0) = F = L(ν; β0). Then the proof follows from Theorem 3.4.                                                                                       
Theorem3.14

 Let S be an ordered Γ semigroup φ ≠F subset S.  then A is an ordered filter of S iff the intuitionistic characteristic function χA=( μχA,νχA  )  of A is an intuitionistic fuzzy ordered filter of S.

Proof
 Let S be an orderedsemigroup, A is a ordered filter of S and χA=( μχA,νχA  ) the characteristic function of A. By lemma 3.3., χA=( μχA,νχA  ) is an intuitionistic fuzzy ordered subsemigroup of S.Let x, y ϵ S,x≤y. If x ∉A, then μχA(x) =0 and νχA (x)=1. Since           μχA (y)≥0,  νχA (y)≤1, for all x,yϵS.Then μχA(x)≤ μχA(y) and νχA(x)≥ νχA (y). If x ∈ A, then μχA(x)=1 and νχA(x)=0. Since x≤y, x ∈ A and A is a ordered filter of S, we have y ∈A and μχA(y)=1, νχA(y)=0. Again μχA(x)= μχA(y) and νχA(x)= νχA(y). Let x,y∈S and α∈Γ ,            if  xαy ∉A.Then  μχA(xαy)=0 and νχA(xαy)=1. Since F is a ordered filter of S and        Xαy∉ A  => x ∉ A or y ∉ A. Hence μχA(x)=0 and νχA(x)=1  (or) μχA(y) =0 and νχA(y)=1.  Thus min { μχA(x), μχA(y)}=0= μχA(xαy). Max{ νχA(x), νχA(y)}=1=νχA(xαy). Let xαy ϵ F . Then μχA(xαy)=1 and νχA(xαy)=0. Since xαy∈A , x∈A and y∈A. Then μχA(x)=1 and νχA(x)=0.μχA(y) =1 and νχA(y)=0.Therefore min{μχA(x), μχA(y)}=1= μχA(xαy).            Max{νχA(x),νχA(y)}=0=νχA(xαy).Therefore χA of A isan intuitionistic fuzzy filter of  S. Conversely, let χA = < μχA, νχA > be an intuitionistic fuzzy ordered filter of S. By lemma3.3, A is a ordered  Γ subsemigroup of S. Let x,yϵS. If xαyϵA , then μχA(xαy)=1 and νχA(xαy)=0.Since χA is anintuitionistic fuzzy filter  of S ,                                                 1= μχA(xαy)= min { μχA(x), μχA(y)}.0= νχA(xαy)= Max{ νχA(x), νχA(y)}. μχA(x)=1 and μχA(y)=1 .Also νχA(x)=0 and νχA(y)=0.This implies that xϵF and yϵF.Let x,y∈S, x≤y,       if x∈F, then μχA(x)=1,νχA(x)=0. Since x≤y and χA is an intuitionistic fuzzy filter of S, μχA(x) ≤ μχA(y) and νχA(x) ≥ νχA(y).μχA(y) ≥1  implies μχA(y)=1.Also νχA(y) ≤0 implies  νχA(y)=0.Hence  y∈F
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