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Abstract 

Boolean like semi rings were introduced by K.Venkatesawarlu, B.V.N.Murthy and N.Amaranath 

during 2011. The idea of intuitionistic fuzzy set was introduced by Atanassov. In this paper we 

introduce the concept of intuitionistic fuzzy k – bi – ideals in Boolean like semi rings. An 

intuitionistic fuzzy bi – ideal A = (𝜇𝐴 , 𝛾𝐴) of R is called an intuitionistic fuzzy k – bi_ ideal of R 

if for  𝑥, 𝑦 ∈R, 

i)𝜇𝐴(x)≤ ∧ {∨ {𝜇𝐴(𝑥 + 𝑦), 𝜇𝐴(𝑦 + 𝑥)}, 𝜇𝐴(𝑦)} 

ii)𝛾𝐴(x)≤∨ {∧ {𝛾𝐴(𝑥 + 𝑦), 𝛾𝐴(𝑦 + 𝑥)}, 𝛾𝐴(𝑦)}. 

We investigate some of its properties 

Keywords Boolean like semi ring, IFS, intuitionistic fuzzy bi - ideal, intuitionistic fuzzy k - bi 

- ideal. 

1.Introduction: 

Boolean like semi rings were introduced in 

roll by K.Venkatesawarlu, B.V.N. 

Murthiand N. Amaranath during 2011. 

Boolean like rings of A.L. Foster arise 

naturally from general ring dulity 

considerations and preserve many of the 

formal properties of Boolean ring. It is clear 

that every Boolean ring a Boolean like semi 

ring but not conversely. Fuzziness occurs 

when the knowledge  is not precise. Fuzzy 

sets introduce vagueness by eliminating 

sharp boundary  between  the members of  

the class and  nonmembers of  the class  

whereas crisp sets dichotomize  the  

individuals to members and nonmembers. A 

fuzzy set can be defined by assigning to 

each individual of the universe under 

consideration, a value of membership. Fuzzy 

theory is associated  with information theory 

and uncertainly. The concept of the fuzzy set 

was first introduced by  Zadeh  in [6] . Since 

then , fuzzy set theory developed  by  Zadeh  

and others  has evoked great interest among 

researches working  in different  branches of 

mathematics. Many notions of mathematics 

are extended to such sets, and various 

properties of these notions in the context of 

fuzzy sets are established. In this paper by N 

we mean a near-ring and by M we mean 𝛤-

near-ring. In this paper we introduce the 

concept of intuitionistic fuzzy k – bi – ideals 

in Boolean like semi rings. 

2.Preliminaries 

Definition2.1: A system (R,+,∙) a 

Boolean semi ring if and only if the 

following properties hold 

i) (R,+) is an additive (abelian) 

group (whose ‘zero’ will be 

denoted by ‘0’ ) 

ii) (R,∙) is a semigroup of 

idempotents in the sense 𝑎𝑎 = 𝑎, 

for all  𝑎 ∈R 

iii) 𝑎(𝑏 + 𝑐) = 𝑎𝑏 + 𝑎𝑐 and  

iv) 𝑎𝑏𝑐 = 𝑏𝑎𝑐, for all 𝑎, 𝑏, 𝑐 ∈R. 
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Example2.2:Let (G,+) be any abelian 

group defined 𝑎𝑏 = 𝑏 for all 𝑎, 𝑏 ∈G. Then 

(G,+,∙) is a Boolean semiring. 

Definition2.3: A nonempty set R together 

with two binary operations + and ∙ 
satisfying the following conditions is called 

Boolean like semi ring. 

i) (R,+) is an abelian group  

ii) (R,∙) is a semi group 

iii) 𝑎 ∙ (𝑏 + 𝑐) = 𝑎 ∙ 𝑏 + 𝑎 ∙ 𝑐    for all 

𝑎, 𝑏, 𝑐 ∈ R 

iv) 𝑎 + 𝑎 = 0 for all 𝑎 in R 

v) 𝑎𝑏(𝑎𝑏 + 𝑎𝑏) = 𝑎𝑏 for all 𝑎, 𝑏 ∈R 

Definition2.4: Let 𝜇 be a fuzzy set 

defined on R then 𝜇 is said to be a fuzzy 

ideal of R if, 

i) 𝜇(𝑥 − 𝑦)≥min{𝜇(𝑥), 𝜇(𝑦)},for all 

𝑥, 𝑦 ∈R 

ii) 𝜇(𝑟𝑎) ≥ 𝜇(𝑎), for all 𝑟, 𝑎 ∈ 𝑅 

iii) 𝜇((𝑟 + 𝑎)𝑠 + 𝑟𝑎) ≥ 𝜇(𝑎), for all 

𝑟, 𝑎, 𝑠 ∈R 

Definition2.5: Let 𝜇 be a fuzzy set 

defined on R. Then 𝜇 is said to be a fuzzy 

bi-ideal of R if, 

i)𝜇(𝑥 − 𝑦) ≥
 𝑚𝑖𝑛{𝜇(𝑥), 𝜇(𝑦)}, 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥, 𝑦 ∈R 

ii)𝜇(𝑥𝑦𝑧) ≥ 𝑚𝑖𝑛{𝜇(𝑥), 𝜇(𝑧)}  , 𝑓𝑜𝑟𝑎𝑙𝑙  

𝑥, 𝑦, 𝑧𝜖R 

Definition2.6: A non-empty  set R with 

two binary operations ‘+’ and ‘∙’ is called a 

nearing if   

i) (R,+) is a group (not necessarily 

abelian) 

ii) (R,∙) is a semigroup 

iii) 𝑥. (𝑦 + 𝑧) = 𝑥. 𝑦 + 𝑥. 𝑧 for all 

𝑥, 𝑦, 𝑧 ∈R 

Definition2.7:A subgroup B of (N,+) is 

said to be a bi-ideal of N if 

BNB∩(BN)∗BB. In the case of zero 

symmetric near- ring subgroup B of (N,+) is 

a bi-ideal BNBB. 

Definition 2.8: A fuzzy set in a set M is a 

function 𝜇: 𝑀 → [0,1]. 

Definition2.9: A complement of a fuzzy 

set 𝜇, denoted by 𝜇 = 1 − 𝜇(𝑥) for all 𝑥 ∈ 

M. 

Definition2.10: By 𝜇𝑡 we denote a level 

subset of 𝜇, for {𝑥 ∈ 𝑀/𝜇(𝑥) ≥ 𝑡} where 

t∈[0,1]. 

Definition2.11:  If 𝜇 is a fuzzy set M and 

f is a function defined on M, then the fuzz 

set 𝜗 in f(M) defined 

by, 𝜗(y)=𝑆𝑢𝑝𝑥∈𝑓−1(𝑦)𝜇(x) for all y∈f(M) is 

called the image of 𝜇 under f. 

Definition2.12:  If 𝜗 is a fuzzy set f(M), 

then the fuzzy set 𝜇 = 𝜗°𝑓 in M i.e., the 

fuzzy set defined by  𝜇(𝑥) = 𝜗(𝑓(𝑥)) for all 

x in M is called the pre image of 𝜗 under f. 

Definition2.13: A fuzzy set 𝜇 in M is said 

to have the sup property if for any subset T 

of M there exists t0∈T such that 𝜇(t0) = 

𝜇(𝑡)𝑡∈𝑇
𝑆𝑢𝑝

. 

Definition 2.14: Let A and B be sets such 

that AB. DefineA: B→ [0,1] by A(x) = 1 

if x∈A, A(x)=0 if xA. Then A is called as 

characteristic function of A. 

Definition 2.15: 𝜇 is said to be fuzzy 

normal divisor with respect to the addition it 

𝜇 satisfies 

i) 𝜇(𝑥 − 𝑦) ≥ 𝑚𝑖𝑛{𝜇(𝑥), 𝜇(𝑦)} 

ii) 𝜇(𝑦 + 𝑥 − 𝑦) ≥ 𝜇(𝑥),  forall𝑥, 𝑦 ∈M 

3 Intuitionistic Fuzzy k – bi – ideal 

of  Boolean like semi rings: 

Definition 3.1: An IFS A= (𝜇𝐴;  𝛾𝐴) in R 

called an intuitionistic fuzzy subgroup of R 

if 
i) 𝜇𝐴(𝑥 − 𝑦) ≥∧ {𝜇𝐴(𝑥), 𝜇𝐴(𝑦)} 

ii) 𝛾𝐴(𝑥 − 𝑦) ≤∨ {𝛾𝐴(𝑥), 𝛾𝐴(𝑦)}, for all 

𝑥, 𝑦 ∈R 

Definition 3.2: An intuitionistic fuzzy 

subgroup A= (𝜇𝐴; 𝛾𝐴)  of  R is called an 

intuitionistic  fuzzy k-bi-ideal of R if, 

i) 𝜇𝐴(𝑥𝑦𝑧) ≥∧ {𝜇𝐴(𝑥), 𝜇𝐴(𝑧)} 
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ii) 𝛾𝐴(𝑥𝑦𝑧) ≤∨ {𝛾𝐴(𝑥), 𝛾𝐴(𝑧)} for all 

𝑥, 𝑦, 𝑧 ∈R 

Definition 3.3: An intuitionistic  fuzzy 

bi-ideals A= (𝜇𝐴; 𝛾𝐴) of R is called an 

intuitionistic fuzzy k-bi-ideal of R, if for all 

𝑥, 𝑦 ∈ R 

i) 𝜇𝐴(𝑥) ≥∧ {∨ {𝜇𝐴(𝑥 + 𝑦), 𝜇𝐴(𝑦 +
𝑥)},   𝜇𝐴(𝑦)} 

ii) 𝛾𝐴(𝑥) ≤∨ {∧ {𝛾𝐴(𝑥 + 𝑦), 𝛾𝐴(𝑦 +
 𝑥)}, 𝛾𝐴(𝑦)} 

Theorem 3.4 : An IFS  A= (𝜇𝐴 , 𝛾𝐴)in R 

is an intuitionistic  fuzzy k – bi – ideal of R. 

Then the fuzzy sets 𝜇𝐴 and 𝛾𝐴
 are  fuzzy k – 

bi – ideals of R. 

Proof : Let A=(𝜇𝐴 , 𝛾𝐴 )be an  intuitionistic 

fuzzy k – bi – ideal of R. Then clearly 𝜇𝐴is a 

fuzzy k-bi-ideal of R.  We  claim that  𝛾𝐴
  is 

a fuzzy k – bi – ideal of R. Let 𝑥, 𝑦 ∈ R. 
Then,𝛾𝐴(𝑥 − 𝑦) = 1 − 𝛾

𝐴
(𝑥 − 𝑦) 

                 ≥ 1 −∨ {𝛾𝐴(𝑥), 𝛾𝐴(𝑦)} 

                         =∧{1 − 𝛾𝐴(𝑥), 1 −  𝛾𝐴(𝑦)} 

                            =∧{𝛾𝐴
 (𝑥), 𝛾𝐴

 (𝑦)}. 

Let 𝑥, 𝑦, 𝑧 ∈R. Then, 

𝛾𝐴
 (𝑥𝑦𝑧) = 1 − 𝛾𝐴(𝑥𝑦𝑧) 

≥ 1 −∨ {𝛾𝐴(𝑥), 𝛾𝐴(𝑧)} 

                  =∧{1 − 𝛾𝐴(𝑥), 1 − 𝛾𝐴(𝑧)} 

                  =∧{𝛾𝐴
 (x), 𝛾𝐴

 (y)}. 

Now,𝛾𝐴
 (𝑥) = 1 − 𝛾𝐴(𝑥) 

≥ 1 −∨ {∧ {𝛾𝐴(𝑥 + 𝑦), 𝛾𝐴(𝑦 + 𝑥)}, 𝛾𝐴(𝑦)} 

 =∧{1 −∧ {𝛾𝐴(𝑥 + 𝑦), 𝛾𝐴(𝑦 + 𝑥)}, 1 −
     𝛾𝐴(𝑦)} 

 =∧{∨ {1 − 𝛾𝐴(𝑥 + 𝑦), 1 − 𝛾𝐴(𝑦 + 𝑥)}, 1 −
      𝛾𝐴(𝑦)} 

 =∧{∨ {𝛾𝐴
 (𝑥 + 𝑦), 𝛾𝐴

 (𝑦 + 𝑥)}, 𝛾𝐴
 (𝑦)}. 

Hence, 𝛾𝐴
  is a fuzzy k-bi- ideal of R. 

Theorem 3.5: Let f:R→R be a 

homomorphism of Boolean like semi rings. 

If B= (𝜇𝐵,𝛾𝐵) is an  intuitionistic  fuzzy k-

bi-ideal of  R then the Pre image  

 f -1(B)= (f -1((𝜇𝐵);f -1 (𝛾𝐵)) of B under f is 

an intuitionistic fuzzy k – bi – ideal of R. 

Proof: Assume that B = (𝜇𝐵 , 𝛾𝐵) is an 

intuitionistic  fuzzy k – bi – ideal of R. 

Let 𝑥, 𝑦 ∈R. Then, 

𝑓−1(𝜇𝐵)(𝑥 − 𝑦) = 𝜇𝐵(𝑓(𝑥 − 𝑦)) 

 =𝜇𝐵(𝑓(𝑥) − 𝑓(𝑦)) 

≥ ∧ {𝜇𝐵(𝑓(𝑥), 𝜇𝐵(𝑓(𝑦)} 

 =∧{𝑓−1 (𝜇𝐵)(𝑥), 𝑓−1(𝜇𝐵)(𝑦)} 

𝑓−1(𝛾𝐵)(𝑥 − 𝑦) = 𝛾𝐵(𝑓(𝑥 − 𝑦)) 

 = 𝛾𝐵(𝑓(𝑥) − 𝑓(𝑦)) 

≤∨ {𝛾𝐵(𝑓(𝑥), 𝛾𝐵𝑓(𝑦))} 

  =∨ {𝑓−1(𝛾𝐵)(𝑥), 𝑓−1(𝛾𝐵)(𝑦)} 

𝑓−1(𝐵) = (𝑓−1(𝜇𝐵); 𝑓−1(𝛾𝐵)) is an 

intuitionistic fuzzy subgroup of R. 

Let 𝑥, 𝑦, 𝑧 ∈ 𝑅,then, 

𝑓−1(𝜇𝐵)(𝑥𝑦𝑧) = 𝜇𝐵(𝑓(𝑥𝑦𝑧)) 

  =𝜇𝐵(𝑓(𝑥)𝑓(𝑦)𝑓(𝑧)) 

 ≥∧ {𝜇𝐵(𝑓(𝑥), 𝜇𝐵(𝑓(𝑧)} 

=∧ {𝑓−1𝜇𝐵(𝑥), 𝑓−1𝜇𝐵(𝑧)} 

𝑓−1(𝛾𝐵)(𝑥𝑦𝑧) = 𝛾𝐵(𝑓(𝑥𝑦𝑧)) 

  =𝛾𝐵(𝑓(𝑥)𝑓(𝑦)𝑓(𝑧)) 

 ≥∨ {𝛾𝐵(𝑓(𝑥), 𝛾𝐵(𝑓(𝑧)} 

=∧ {𝑓−1 𝛾𝐵(𝑥), 𝑓−1𝛾𝐵(𝑧)} 

Therefore,𝑓−1(𝐵) is intuitionistic fuzzy bi-
ideal of R. Now, for 𝑥, 𝑦 ∈ R we have 

𝑓−1(𝜇𝐵)(𝑥) = 𝜇𝐵(𝑓(𝑥)) 

=∧ {∨ {𝜇𝐵(𝑓(𝑥) + 𝑓(𝑦)), 𝜇𝐵(𝑓(𝑦) +

𝑓(𝑥))}, 𝜇𝐵(𝑓(𝑦)) 

=∧ {∨ {𝜇𝐵(𝑓(𝑥 + 𝑦), 𝜇𝐵(𝑓(𝑦 +

𝑥)}, 𝜇𝐵(𝑓(𝑦)) 
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=∧ {∨ {𝑓−1(𝜇𝐵)(𝑥 +  𝑦), 𝑓−1(𝜇𝐵)(𝑦 +
          𝑥))}, 𝑓−1(𝜇𝐵)(𝑦)} 

𝑓−1(𝛾𝐵)(𝑥) = 𝛾𝐵(𝑓(𝑥)) 

  =∧ {∨ {𝛾𝐵(𝑓(𝑥) + 𝑓(𝑦)), 𝛾𝐵(𝑓(𝑦) +

         𝑓(𝑥))}, 𝛾𝐵(𝑓(𝑦))} 

  =∧ {∨ {𝛾𝐵(𝑓(𝑥 + 𝑦), 𝛾𝐵(𝑓(𝑦 +

          𝑥))}, 𝛾𝐵(𝑓(𝑦))} 

  =∨ {∧ {𝑓−1(𝛾𝐵)(𝑥 +  𝑦), 𝑓−1(𝛾𝐵) (𝑦 +
           𝑥))}, 𝑓−1(𝛾𝐵)(𝑦)} 

Hence,𝑓−1(𝐵)=(𝑓−1(𝜇𝐵); 𝑓−1(𝛾𝐵)) is an 

intuitionistic fuzzy k - bi-ideal of R. 

Definition3.6: Let A=(𝜇𝐴; 𝛾𝐴) be an 

intuitionistic  fuzzy set in R. Then the 

intuitionistic level  subset of A is an object  

having the  form (𝜇𝐴
𝑡 , 𝛾𝐴

𝑡) where 

𝜇𝐴
𝑡 = {𝑥 ∈ 𝑅 𝜇𝐴(𝑥)⁄ ≥ 𝑡} 

𝛾𝐴
𝑡 = {𝑥 ∈ 𝑅 𝛾𝐴(𝑥)⁄ ≤ 𝑡 } 

Theorem3.7:  An IFS  A=(𝜇𝐴; 𝛾𝐴)  in R is 

an intuionistic fuzzy k – bi – ideal of R if 

and only if the components 𝜇𝐴
𝑡 ≠ 0 for any  

t∈ 𝐼𝑚𝛾𝐴  and 𝛾𝐴
𝑡 ≠0 for any 𝑡  ∈ 𝐼𝑚𝛾𝐴 of 

the intuitionistic  level subset are k-bi-ideal 

of R. 

Proof:  Assume that A = (𝜇𝐴, 𝛾𝐴) in R, is 

an intuitionistic fuzzy k – bi-ideal of R. 

Fix, t ∈ Im 𝜇𝐴 such that 𝜇𝐴
𝑡 ≠ 0. 

       𝑡 ∈ Im 𝛾𝐴 such that 𝛾𝐴
𝑡 ≠ 0.  

Suppose that,  

 𝑦 ∈ 𝜇𝐴
𝑡 .Then, 𝜇𝐴(𝑥)  ≥ 𝑡 , 𝜇𝐴(𝑦)  ≥ 𝑡  

∧ {𝜇𝐴(𝑥), 𝜇𝐴(𝑦)}  ≥ 𝑡. 

Weget, 𝜇𝐴(𝑥 − 𝑦) ≥∧ {𝜇𝐴(𝑥), 𝜇𝐴(𝑦)}  ≥ 𝑡 

𝑥 − 𝑦 ∈  𝜇𝐴
𝑡 . 

Let  𝑥, 𝑧 ∈  𝜇𝐴
𝑡 , 𝑦 ∈R. 

Then, 𝜇𝐴(𝑥)  ≥ 𝑡, 𝜇𝐴(𝑧)  ≥ 𝑡 . 

Thus,𝜇𝐴(𝑥𝑦𝑧) ≥∧ {𝜇𝐴(𝑥), 𝜇𝐴(𝑧)} ≥ t 

𝑥𝑦𝑧 ∈  𝜇𝐴
𝑡 . Let 𝑦 ∈ 𝜇𝐴

𝑡  

Also, Let 𝑥 + 𝑦 ∈ 𝜇𝐴
𝑡  (or)  𝑦 + 𝑥 ∈ 𝜇𝐴

𝑡  

Then, {𝜇𝐴(𝑦)} ≥ 𝑡 and {𝜇𝐴(𝑥 + 𝑦)} ≥ 𝑡 (or) 

𝜇𝐴(𝑥 + 𝑦) ≥ 𝑡.  

 Now,𝜇𝐴(𝑥) ≥∧ {∨ {𝜇𝐴(𝑥 + 𝑦), 𝜇𝐴(𝑦 +

𝑥)},   𝜇𝐴(𝑦)}  ≥t 

𝑥 ∈ 𝜇𝐴
𝑡 , Therefore 𝜇𝐴

𝑡  is a k-bi-ideal of R. 

Similarly, let 𝑦 ∈ 𝛾𝐴
𝑡 .Then,𝛾𝐴(𝑥) ≤

 𝑡, 𝛾𝐴(𝑦) ≤  𝑡,∨{𝛾𝐴(𝑥), 𝛾𝐴(𝑦)} ≤ 𝑡. 

Thus we have , 

𝛾𝐴(𝑥 − 𝑦) ≤ {𝛾𝐴(𝑥), 𝛾𝐴(𝑧)} ≤ 𝑡 

𝑥 − 𝑦 ∈ 𝛾𝐴
𝑡 .  Let  𝑥, 𝑧 ∈ 𝛾𝐴

𝑡; 𝑦 ∈ 𝑅. 

Then,  𝛾𝐴(𝑥) ≤  𝑡 ;  𝛾𝐴(𝑧) ≤  𝑡 ;  

𝛾𝐴(𝑥𝑦𝑧) ≤  {𝛾𝐴(𝑥), 𝛾𝐴(𝑧)}  ≤  𝑡 

𝑥𝑦𝑧 ∈ 𝛾𝐴
𝑡Let 𝑦 ∈ 𝛾𝐴

𝑡 .   

Also Let 𝑥 + 𝑦 ∈ 𝛾𝐴
𝑡  (or)  𝑦 + 𝑥 ∈ 𝛾𝐴

𝑡  .     

Then 𝛾𝐴(𝑦) ≤  𝑡  and     𝛾𝐴(𝑥 + 𝑦) ≤  𝑡  

(or) 𝛾𝐴(𝑦 + 𝑥) ≤  𝑡 . 

Now, 𝛾𝐴(𝑥) ≤  {𝛾𝐴(𝑥 + 𝑦), 𝛾𝐴(𝑦 +

𝑥)𝛾𝐴(𝑦), }  ≤  𝑡 ;𝑥, ∈ 𝛾𝐴
𝑡  

Hence, 𝛾𝐴
𝑡  is also a k-bi-ideal of R.  

Conversly, Assume that, the components 𝜇𝐴
𝑡  

and 𝛾𝐴
𝑡of the intuitionistic level subset are k-

bi-ideal of R.Fix any 𝑥, 𝑦 ∈R and Let 

𝜇𝐴(𝑥) =  𝑡1, 𝜇𝐴(𝑦) =  𝑡2.  Let 𝑡 = {𝑡1, 𝑡2},  

Then, 𝜇𝐴(𝑥) ≥ 𝑡 and 𝜇𝐴(𝑦) ≥ 𝑡𝑥, 𝑦 ∈

𝜇𝐴
𝑡 𝑥 − 𝑦 ∈ 𝜇𝐴

𝑡 . Therefore,𝜇𝐴(𝑥 − 𝑦) ≥ 𝑡 

= {𝑡1, 𝑡2},= {𝜇𝐴(𝑥), 𝜇𝐴(𝑦)}. 

Fix any 𝑥, 𝑦 ∈ R. Let 𝛾𝐴(𝑥) = 𝑡3 and 

𝛾𝐴(𝑦) = 𝑡4.Let 𝑡 = {𝑡3, 𝑡4}. 

 Then  𝛾𝐴(𝑥) ≤ 𝑡𝛾𝐴(𝑦) ≤ 𝑡𝑥, 𝑦 ∈

𝛾𝐴
𝑡𝑥 − 𝑦 ∈ 𝛾𝐴

𝑡 . 
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Therefore,𝛾𝐴(𝑥 − 𝑦)𝛾𝐴(𝑥)= {𝑡3, 𝑡4}  

={𝛾𝐴(𝑥), 𝛾𝐴(𝑦)}.Let 𝜇𝐴(𝑥) = 𝑡1 and 

𝜇𝐴(𝑧) = 𝑡2. Let 𝑡 = {𝑡1, 𝑡2},  

 Then,𝜇𝐴(𝑥) ≥ 𝑡 and 𝜇𝐴(𝑧) ≥ 𝑡𝑥, 𝑦 ∈

𝜇𝐴
𝑡 𝑥𝑦𝑧 ∈ 𝜇𝐴

𝑡 .Then, 𝜇𝐴(𝑥𝑦𝑧) ≥ 𝑡 = 

{𝑡1, 𝑡2} ={𝜇𝐴(𝑥), 𝜇𝐴(𝑧)}. let 𝛾𝐴(𝑥) = 𝑡3 

and 𝛾𝐴(𝑦) = 𝑡4. Let 𝑡= {𝑡3, 𝑡4}.  

𝛾𝐴(𝑥) ≤ 𝑡 and 𝛾𝐴(𝑧) ≤ 𝑡𝑥, 𝑦 ∈ 𝛾𝐴
𝑡  

𝑥𝑦𝑧 ∈ 𝛾𝐴
𝑡 .  Therefore 𝛾𝐴(𝑥𝑦𝑧) ≤ 𝑡 

={𝑡3, 𝑡4} = ∨{𝛾𝐴(𝑥), 𝛾𝐴(𝑧)} 

Thus, A = (𝜇𝐴, 𝛾𝐴) in R is an intuitionistic 
fuzzy bi-ideal of R. 

For any 𝑥, 𝑦 ∈R. Let 𝜇𝐴(𝑦) = 𝑡1, 𝜇𝐴(𝑥 +

𝑦) =  𝑡2, 𝜇𝐴(𝑦 + 𝑥) =  𝑡3, (𝑡𝑖 ∈ 𝐼𝑚𝜇𝐴).  

 If we let  𝑡 =∧ {∨ {𝑡2, 𝑡3}, 𝑡1}. Then𝜇𝐴(𝑦) ≥

𝑡  and 𝜇𝐴(𝑥 + 𝑦) ≥ 𝑡𝜇𝐴(𝑦 + 𝑥) ≥ 𝑡. 𝑦 ∈

𝜇𝐴
𝑡  and 𝑥 + 𝑦 ∈ 𝜇𝐴

𝑡   (or) 𝑦 + 𝑥 ∈ 𝜇𝐴
𝑡 . Since 

𝜇𝐴
𝑡  is a k – bi – ideal  of  R. We get 𝑥 ∈ 𝜇𝐴

𝑡  

ie)𝜇𝐴(𝑥) ≥ 𝑡 =∧ {∨ {𝑡2, 𝑡3}, 𝑡1}. 

𝜇𝐴(𝑥) = ∧ {∨ {𝜇𝐴(𝑥 + 𝑦), 𝜇𝐴(𝑦 +

𝑥)},   𝜇𝐴(𝑦)}. 

For any, 𝑥, 𝑦 ∈R, 

 Let ,𝛾𝐴(𝑦) = 𝑡4,𝛾𝐴(𝑥 + 𝑦) =  𝑡5, 𝛾𝐴(𝑦 +

𝑥) =  𝑡6,(𝑡𝑖 ∈ 𝐼𝑚𝛾𝐴). 

 If we get, 𝑡 =∨ {∧ {𝑡5, 𝑡6}, 𝑡4}., then 

𝛾𝐴(𝑦) ≤ 𝑡  and    𝛾𝐴(𝑥 + 𝑦) ≤ 𝑡  , 𝛾𝐴(𝑦 +

𝑥) ≤ 𝑡𝑦 ∈ 𝛾𝐴
𝑡  and (𝑥 + 𝑦) ∈ 𝛾𝐴

𝑡   (or) 

(𝑦 + 𝑥) ∈ 𝛾𝐴
𝑡𝑥 ∈ 𝛾𝐴

𝑡  . Since 𝛾𝐴
𝑡   is a k – 

bi – ideal of R. Therefore   𝛾𝐴(𝑥) ≤ 𝑡 

=∨ {∧ {𝑡5, 𝑡6}, 𝑡4} 

 =∨ {∧ {𝛾𝐴(𝑥 + 𝑦), 𝛾𝐴(𝑦 +  𝑥)}, 𝛾𝐴(𝑦)} 

 Hence, A=(𝜇𝐴; 𝛾𝐴)   in R is an intuitionistic 

fuzzy  k – bi- ideal of R. 
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