
48 

Notes on Intuitionistic Fuzzy Sets 
Vol. 19, 2013, No. 4, 48–59 

Interval valued intuitionistic fuzzy 
primary ideal  

M. Palanivelrajan1, K. Gunasekaran2 and S. Nandakumar3 
1 Department of Mathematics, Government Arts College 

Paramakudi – 623 707, Tamilnadu, India 
e-mail: palanivelrajan1975@gmail.com 

2 Ramanujan Research Centre, PG and Research Department of Mathematics 
Government Arts College (Autonomous) 
Kumbakonam-612 001, Tamilnadu, India 

e-mail: kgunasekaran1963@gmail.com 
3 Department of Mathematics, Government Arts College 

Ariyalur –621 713, Tamilnadu, India 
e-mail: udmnanda@gmail.com 

Abstract: The concept of fuzzy semiprimary ideal is extended by introducing intuitionistic 
fuzzy primary ideals as well as intuitionistic fuzzy semiprimary ideals in rings. Using this 
concept, Interval valued intuitionistic fuzzy primary ideal and Interval valued intuitionistic 
fuzzy semiprimary ideals is defined. Various properties of interval valued intuitionistic fuzzy 
primary ideals and interval valued intuitionistic fuzzy semiprimary ideals are proved. Finally, 
interval valued intuitionistic fuzzy Lie primary ideals and interval valued intuitionistic fuzzy lie 
semi primary ideals are defined, some properties are established.  
Keywords: Intuitionistic fuzzy set, Intuitionistic fuzzy primary ideal, Intuitionistic fuzzy semi-
primary ideal, Interval valued intuitionistic fuzzy primary ideals, Interval valued intuitionistic 
fuzzy semi primary ideals, Interval valued intuitionistic fuzzy Lie primary ideals, Interval 
valued intuitionistic fuzzy lie semi primary ideals. 
AMS Classification: 03F55, 20N25, 08A72.  

1 Introduction 

Zadeh, in his paper [10], introduced the concept of fuzzy sets and fuzzy set operations. The 
notion of intuitionistic fuzzy set and its operations were introduced by Atanassov [1], as a 
generalization of the notion of fuzzy set. Atanassov [2, 3] discussed the operators over interval 
valued intuitionistic fuzzy sets. Palanivelrajan and Nandakumar [7] introduced the definition 
and some properties of intuitionistic fuzzy primary and semiprimary ideals. Some operations 
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on intuitionistic fuzzy primary and semiprimary ideals are also discussed by Palanivelrajan and 
Nandakumar [8]. Based on concept discussed by Atanassov [2, 3], the idea of interval valued 
being applied on intuitionistic fuzzy primary and intuitionistic semiprimary ideals. Finally, 
results based on interval valued intuitionistic fuzzy Lie primary ideals and intuitionistic fuzzy 
lie semiprimary ideal are established.  

2 Preliminaries 

In this section, some basic definitions that are essential for this paper are assembled. 
 

Definition 2.1. Let S be any nonempty set. A mapping µ : S → [0, 1] is called a fuzzy subset 
of S. 
 

Definition 2.2. A fuzzy ideal µ of a ring R is called fuzzy primary ideal, if for all a, b ∈ R 
either µ(ab) = µ(a) or else µ(ab) ≤ µ(bm) for some m ∈ Z + . 
 

Definition 2.3. A fuzzy ideal µ of a ring R is called fuzzy semiprimary ideal, if for all a, b ∈ R 
either µ(ab) ≤ µ(an), for some n ∈ Z + ,  or else µ(ab) ≤ µ(bm) for some m ∈ Z + . 

 
Definition 2.4. An intuitionistic fuzzy set (IFS) A in X is defined as an object of the form 
A = {〈x, μA(x), νA(x) 〉 | x ∈ X}, where μA : X → [0, 1] and νA : X → [0, 1] define the degree of 
membership and the degree of non-membership of the element x ∈ X, respectively, and for 
every x ∈ X, satisfying 0 ≤ μA(x) + νA(x) ≤ 1. 
 
Definition 2.5. A fuzzy ideal A of a ring R is called Intuitionistic fuzzy primary ideal if for all 
a, b ∈ R either µ(ab) = µ(a) and νA(ab) = νA(a), or µ(ab) ≤ µA(bm) and νA(ab) ≥ νA(bm), for 
some m ∈ Z + . 
 
Definition 2.6. A fuzzy ideal A of a ring R is called intuitionistic fuzzy semiprimary ideal if for 
all a, b ∈ R either µA(ab) ≤ µA(an) and νA(ab) ≥ νA(an), for some n ∈ Z +  or else µ(ab) ≤ µA(bm) 
and νA(ab) ≥ νA(bm) for some m ∈ Z + . 
 
Definition 2.7. An interval valued intuitionistic fuzzy set A is specified by a function 
MA : E → INT[0, 1], where INT[0, 1] is the set of all intervals within [0, 1], for all x ∈ E, MA(x) 
is an interval [a, b], where 0 ≤ a ≤ b ≤ 1. 
 
Remark 2.1. An interval valued intuitionistic fuzzy sets A over E is defined as an object of the 
form A = {x, MA(x), NA(x) | x ∈ E}, where MA(x) ⊆ [0, 1] and NA(x) ⊆ [0, 1] are interval and for 
all x ∈ E sup MA(x) + sup NA(x) ≤ 1.  
 
Definition 2.8. Let A be an interval valued intuitionistic fuzzy sets. A fuzzy ideal A of a ring R 
is said to be interval valued intuitionistic fuzzy primary ideal of R if for all a, b ∈ R then either 
µA(ab) = inf MA(ab) = inf MA(a)= µA(a) and νA(ab) = inf NA(ab) = inf NA(a) = νA(a) or else 
µA(ab) = inf MA(ab) ≤ inf MA(bn) = µA(bn) and νA(ab) = inf NA(ab) ≥ inf NA(bn) = νA(bn), for 
some n ∈ Z + . 
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Definition 2.9. Let A be an interval valued intuitionistic fuzzy set A fuzzy ideal A of a ring R is 
said to be interval valued intuitionistic fuzzy semiprimary ideal of R if for all a, b ∈ R then 
either µA(ab) = inf MA(ab) ≤ inf MA(an) = µA (an) and νA(ab) = inf NA(ab) ≥ inf NA(an) =νA(an), 
for some n ∈ Z +  or µA(ab) = inf MA(ab) ≤ inf µA(bm) = µA(bm) and νA(ab) = inf NA(ab) ≥ 
inf NA(bm) = νA(bm), for some m ∈ Z + . 
 
Example 2.1. 

⎩
⎨
⎧ =

==
otherwise

xif
xMx AA ]6.0,4.0[

0]1,1[
)(inf)(μ  

⎩
⎨
⎧ =

==
otherwise

xif
xNx AA ]3.0,2.0[

0]0,0[
)(inf)(ν  

 

Definition 2.10. A Lie algebra is a vector space L over the field F (equal to R or C) on which 
L × L →L denoted by (x, y) → [x, y] is defined and satisfying the following axioms  

i. [x, y] is bilinear  
ii. [x, x] = 0 for all x ∈ L 

iii. [[x, y], z] + [[y, z], x] + [[z, x], y] = 0 for all x, y, z ∈ L (Jacobi identity)  
 
Definition 2.11. A fuzzy set µ : L →[0, 1] is called a fuzzy Lie subalgebra of L if 

i. µ(x + y) ≥ min (µ(x), µ(y)) 
ii. µ(αx) ≥ µ(x) 

iii. µ([xy]) ≥ min (µ(x), µ(y)) holds for all x, y ∈ L and α ∈ F. 
 
Definition 2.1.2 A fuzzy set µ : L →[0, 1] is called a fuzzy Lie ideal of L if 

i. µ(x + y) ≥ min (µ(x), µ(y)) 
ii. µ(αx) ≥ µ(x) 

iii. µ([xy]) ≥ µ(x) holds for all x, y ∈ L and α ∈ F. 
 

Definition 2.13. An interval valued intuitionistic fuzzy set A = ( AA νμ , ) in L is called an 
interval valued intuitionistic fuzzy Lie ideal of L if the following conditions are satisfied  

i. Aμ (x + y) ≥ min ( Aμ (x), Aμ (y)) and Aν (x+y) ≤ max ( Aν (x), Aν (y)) 
ii. Aμ (αx) ≥ Aμ (x) and Aν (αx) ≤ Aν (x) 

iii. Aμ ([x, y]) ≥ Aμ (x) and Aν ([x, y]) ≤ Aν (x), for all x, y ∈ L and α ∈ F. 
 
Definition 2.14. Let A be an interval valued intuitionistic fuzzy Lie ideal of a Lie algebra L 
then A is said to be an interval valued intuitionistic fuzzy Lie primary ideal of L if for all 
x, y ∈ L then either Aμ (xy) = Aμ (x) and Aν (xy) = Aν (x) or Aμ (xy) ≤ Aμ (xn) and Aν (xy) ≥ Aν (xn), 
for some n ∈ Z + . 
 
Definition 2.15. Let A be an interval valued intuitionistic fuzzy Lie primary ideal of a Lie 
algebra L then A is said to interval valued intuitionistic fuzzy Lie semiprimary ideal of L if for 
all x, y ∈ L and for some n ∈ Z +  either Aμ (xy) ≤ Aμ (xn) and Aν (xy) ≥ Aν (xn) or else 

Aμ (xy) ≤ Aμ (ym)  and  Aν (xy) ≥ Aν (ym), for some m ∈ Z + . 
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3 Interval valued intuitionistic fuzzy primary ideals 
and Interval valued intuitionistic fuzzy semiprimary ideals 

Theorem 3.1. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A ∩ B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 

Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) = νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of the ring R, then 
µB(xy) = inf µB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) =νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A ∩ B implies x, y ∈ A and x, y ∈ B. 
Consider 
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Therefore, ).()( n
BABA xxy ∩∩ ≥νν  

Therefore, A ∩ B is an interval valued intuitionistic fuzzy semiprimary ideal of R.  
 

Theorem 3.2. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A ∪ B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 

Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) =νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of the ring R, then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB (xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) =νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A ∪ B implies x, y ∈ A and x, y ∈ B. 
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Consider 
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Therefore, ).()( n
BABA xxy ∪∪ ≥νν  

Therefore, A ∪ B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   
 
Theorem 3.3. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A + B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 

Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA (xn) = µA(xn) and νA(xy) = inf NA (xy) ≥ inf NA (xn) = νA(xn) for 
some n ∈ Z +  and x, y ∈ R.  

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) = νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A + B implies x, y ∈ A and x, y ∈ B. 
Consider   
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Therefore, ).()( n
BABA xxy ++ ≥νν  

Therefore, A + B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   
 
Theorem 3.4. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R then 
A.B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 
Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) = νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) = νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A.B implies x, y ∈ A and x, y ∈ B. 
Consider 
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Therefore, ).()( ..
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BABA xxy νν ≥  
Therefore, A.B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   

 
Theorem 3.5. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A@B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 

Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) = νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) = νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A@B implies x, y ∈ A and x, y ∈ B. 
Consider  
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Therefore, A@B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   
 
Theorem 3.6. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A $ B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 
Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) =νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of the ring R, then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) = νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A $ B implies x, y ∈ A and x, y ∈ B. 
Consider  
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Therefore, A $ B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   

 
Theorem 3.7. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A#B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 
Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) = νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) = νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A # B implies x, y ∈ A and x, y ∈ B. 
Consider 

).(

)()(
)()(2

)(inf)(inf
)(inf)(inf2

)(inf)(inf
)(inf)(inf2

)(inf)(

#

##

n
BA

n
B

n
A

n
B

n
A

n
B

n
A

n
B

n
A

BA

BA

BABA

x

xx
xx

xMxM
xMxM

xyMxyM
xyMxyM

xyMxy

μ

μμ
μμ

μ

=

+
=

+
≤

+
=

=

 

Therefore, )()( ##
n

BABA xxy μμ ≤ . 
Consider 

).(

)()(
)()(2

)(inf)(inf
)(inf)(inf2

)(inf)(inf
)(inf)(inf2

)(inf)(

#

##

n
BA

n
B

n
A

n
B

n
A

n
B

n
A

n
B

n
A

BA

BA

BABA

x

xx
xx

xNxN
xNxN

xyNxyN
xyNxyN

xyNxy

ν

νν
νν

ν

=

+
=

+
≥

+
=

=

 



56 

Therefore, )()( ##
n

BABA xxy νν ≥ . 
Therefore, A # B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   

 
Theorem 3.8. If A and B are interval valued intuitionistic fuzzy semiprimary ideal of R, then 
A*B is an interval valued intuitionistic fuzzy semiprimary ideal of R. 
Proof. Let A be an interval valued intuitionistic fuzzy semiprimary ideal of a ring R, then 
µA(xy) = inf MA(xy) ≤ inf MA(xn) = µA(xn) and νA(xy) = inf NA(xy) ≥ inf NA(xn) = νA(xn) for some 
n ∈ Z +  and x, y ∈ R. 

Let B be an interval valued intuitionistic fuzzy semiprimary ideal of the ring R, then 
µB(xy) = inf MB(xy) ≤ inf MB(xn) = µB(xn) and νB(xy) = inf NB(xy) ≥ inf NB(xn) = νB(xn), for some 
n ∈ Z +  and x, y ∈ R. 

Consider x, y ∈ R, then x, y ∈ A * B implies x, y ∈ A and x, y ∈ B. 
Consider  
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Therefore, )()( **
n

BABA xxy νν ≥ . 
Therefore, A * B is an interval valued intuitionistic fuzzy semiprimary ideal of R.   

 
Theorem 3.9. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A ∩ B 
is an interval valued intuitionistic fuzzy primary ideal of R. 
 

Theorem 3.10. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A ∪ B 
is an interval valued intuitionistic fuzzy primary ideal of R. 
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Theorem 3.11. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A + B 
is an interval valued intuitionistic fuzzy primary ideal of R. 
 

Theorem 3.12. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A . B 
is an interval valued intuitionistic fuzzy primary ideal of R.R 
 

Theorem 3.13. If A and B are interval valued intuitionistic fuzzy primary ideal of R then 
A @ B is an interval valued intuitionistic fuzzy primary ideal of R. 
 

Theorem 3.14. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A $ B 
is an interval valued intuitionistic fuzzy primary ideal of R. 
 

Theorem 3.15. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A # B 
is an interval valued intuitionistic fuzzy primary ideal of R. 
 

Theorem 3.16. If A and B are interval valued intuitionistic fuzzy primary ideal of R then A * B 
is an interval valued intuitionistic fuzzy primary ideal of R. 

4 Interval valued intuitionistic fuzzy Lie primary ideal 

Theorem 4.1. If ),( AAA νμ=  is an interval valued intuitionistic fuzzy Lie primary 
ideal of a Lie algebra L, then the level subset })(|{),( αμααμ ≥∈= xLU AA  and =),( αν AL  

})(|{ αν ≤∈= xLx A  are Lie primary ideals of L for every ∈α Im( Aμ ) ∩ Im( Aν ) ⊆ D[0, 1], 
where )( AmI μ  and )( AmI ν are sets of values of Aμ  and Aν , respectively.  

Proof. Let ∈α Im( Aμ ) ∩ Im( Aν ) ⊆ D[0, 1] and let ),(, αμAUyx ∈  and α ∈ F, then 
IxA ≥)(μ , where I = [0, 1] and ,)( αμ ≥xA  it follows that αμμ ≥= )()( xxy AA , so that 

),( αμAUxy∈ , consequently ),( αμAU is an interval valued intuitionistic fuzzy Lie primary 
ideal of L. Let ),(, αν ALyx ∈  and α ∈ F, then IxA ≤)(ν , where I = [0, 1] and αν ≤)(xA  it 
follows that ανν ≤= )()( xxy AA , so that ),( αν ALxy∈ . Consequently ),( αν AL  is an interval 
valued intuitionistic fuzzy Lie primary ideal of L.  
 
Theorem 4.2. If ),( AAA νμ=  and ),( BBB νμ=  be two interval valued intuitionistic fuzzy Lie 
primary ideal of a Lie algebra L, then A × B is an interval valued intuitionistic fuzzy Lie 
primary ideal of L × L.  

Proof. We know that A × B = { BABA ννμμ ×× , } where ( BA μμ × )(x, y) = min ( Aμ (x), Bμ (x)) 
and ( BA νν × ) (x, y) = max ( Aν (x), Bν (y)). 

Let x = (x1, x2) and y = (y1, y2) ∈ L × L. 
Now 

( BA μμ × ) (xy) = BA μμ ×  ((x1, x2) (y1, y2)) 
 = BA μμ ×  (x1 y1, x2 y2) 
 = min ( Aμ (x1 y1), Bμ (x2 y2)) 
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 = min ( Aμ (x1), Bμ (x2)) 
 = ( BA μμ × ) (x1x2) 
 = ( BA μμ × )(x). 

Therefore, ( BA μμ × ) (xy) = ( BA μμ × )(x). 
Now 

  ( BA νν × ) (xy) = ( BA νν × ) ((x1, x2) (y1, y2)) 
 = ( BA νν × ) (x1 y1, x2 y2) 
 = max ( Aν (x1 y1), Bν (x2 y2)) 
 = max ( Aν (x1), Bν (x2)) 
 = ( BA νν × ) (x1 x2) 
 = ( BA νν × )(x). 

Therefore, ( BA νν × )(xy) = ( BA νν × )(x). 
Therefore, A × B is an interval valued intuitionistic fuzzy Lie primary ideal of L.   

 
Theorem 4.3. If ),( AAA νμ=  and ),( BBB νμ=  are interval valued intuitionistic fuzzy Lie 
primary ideal on L then [A, B] is also an interval valued intuitionistic fuzzy Lie primary 
ideal of L. 

Proof. Let A be an interval valued intuitionistic fuzzy lie ideal of a Lie algebra L then 
)(xyAμ  = Aμ (x) and Aν (xy) = Aν (x), for some every x, y ∈ L. 

Consider x, y ∈ L. 
Now  

 〈〈 Aμ , Bμ 〉〉(xy) = sup (min ( )(xyAμ , Bμ (xy)) | xy, x, y ∈ L1, [xy, xy] = xy} 
 = sup (min ( Aμ (x), Bμ (x)))  
 = 〈〈 Aμ , Bμ 〉〉(x). 

Therefore, 〈〈 Aμ , Bμ 〉〉(xy) = 〈〈 Aμ , Bμ 〉〉(x).  
Now 

 〈〈 Aν , Bν 〉〉(xy) = inf (max ( Aν (xy), Bν (xy)) | xy, x, y ∈ L1, [xy, xy] = xy } 
 = inf (max ( Aν (x), Bν (x)))  
 = 〈〈 Aν , Bν 〉〉(x). 

Therefore, 〈〈 Aν , Bν 〉〉(xy) = 〈〈 Aν , Bν 〉〉(x). 
Therefore, [A, B] is an interval valued intuitionistic fuzzy Lie primary ideal of L.   

 
Theorem 4.4. If A1, A2, B1, B2 be interval valued intuitionistic fuzzy Lie primary ideal in L such 
that A1 ⊆ A2 and B1 ⊆ B2 then [A1, B1] ⊆ [A2, B2]. 

Proof. Consider x, y ∈ L. 
Now 

 〈〈
1Aμ , 

1Bμ 〉〉(xy) = sup (min ( )(
1

xyAμ ,
1Bμ (xy)) | xy, x, y ∈ L1, [xy, xy] = xy } 

 = sup (min ( )(
1

xyAμ , 
1Bμ (xy)) 

 ≥ sup (min (
2Aμ (xy), 

2Bμ (xy))) | xy, x, y ∈ L1, [xy, xy] = xy  
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 = sup (min (
2Aμ (x), 

2Bμ (x))) 

 = 〈〈
2Aμ , 

2Bμ 〉〉(x). 

Therefore, 〈〈
1Aμ , 1Bμ 〉〉(xy) ≥  〈〈

2Aμ , 2Bμ 〉〉(x) . 

Now 
〈〈

1Aν , 
1Bν 〉〉(xy) = inf (max (

1Aν  (xy), 
1Bν (xy)) | xy, x, y ∈ L1, [xy, xy] = xy } 

 ≤ inf (max (
2Aν (xy), 

2Bν (xy)) | xy, x, y ∈ L1, [xy, xy] = xy } 

 = inf (max (
2Aν (x), 

2Bν (x))  

 = 〈〈
2Aν , 2Bν 〉〉(x) 

Therefore, 〈〈
1Aν , 1Bν 〉〉 (xy) ≤ 〈〈

2Aν , 2Bν 〉〉(x)  

Hence, [A1, B1] ⊆ [A2, B2].  
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