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ABSTRACT 
The concept of interval valued intuitionistic anti fuzzy primary ideals and interval valued intuitionistic anti fuzzy 
semiprimary ideals is defined. Various properties of interval valued intuitionistic anti fuzzy primary ideals and interval 
valued intuitionistic anti fuzzy semiprimary ideals are discussed. Finally, interval valued intuitionistic anti fuzzy 
primary ideals and interval valued intuitionistic anti fuzzy semiprimary ideals is defined, some properties are 
established. 
 
Keywords: Intuitionistic fuzzy set, Intuitionistic anti fuzzy primary ideal, Intuitionistic anti fuzzy semi-primary ideal, 
Interval valued intuitionistic anti fuzzy primary ideals, Interval valued intuitionistic anti fuzzy semi primary ideals.  
 
 
1. INTRODUCTION 
 
After on introduction of fuzzy sets by A.Zadeh[8], the fuzzy concept has introduced almost all branches of 
mathematics. 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 [6] introduced the definition and some properties of intuitionistic anti 
fuzzyprimary and semiprimary ideals and interval valued intuitionistic fuzzy primary ideals. In this paper interval 
valued intuitionistic anti fuzzy primary ideals and intuitionistic anti fuzzy 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 : [0,1]Sµ →  is called a fuzzy subset of S . 
 
Definition 2.2: A fuzzy subsetµ of a ring R  is called anti fuzzy ideal if for all ,x y R∈  the following conditions are 
satisfied  

( )i ( ) ( )( )( )max ,x yx yµ µ µ− ≤  

( )ii ( ) ( )( )( )min ,xy x yµ µ µ≤
 

 
Definition 2.3: A fuzzy ideal µ  of a ring R is called anti fuzzy primary ideal, if for all ,  a b R∈  either 

( ) ( )µ a b µ a=
 
or else ( ) ( )mµ ab µ b≥

 
for some m Z +∈ .   
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Definition 2.4: A fuzzy ideal µ of a ring R  is called anti fuzzy semiprimary ideal, if for all  ,  a b R∈  either  

( ) ( )nµ ab µ a≥ , for some n Z +∈  , or else ( ) ( )mµ ab µ b≥  for some .m Z +∈  
 
Definition 2.5: An intuitionistic fuzzy set (IFS) A  in X  is defined as an object of the form                                             

( ) ( ) , ,{ | }A AA x µ x x x Xγ= 〈 〉 ∈ , where [ ]: 0,1A Xµ →
 
and [ ]: 0,1A Xγ →

 
are the degree of membership 

and the degree of non-membership of the element ,x X∈ respectively, for every ,x X∈ satisfying 

( )0   ( )    1.A Aµ x y≤ + ≤γ    

 
Definition 2.6: A fuzzy subset µ  of a ring R  is called intuitionistic anti fuzzy ideal if for all ,x y R∈ , the following 
conditions are satisfied, 

( )i      ( ) ( ) ( )( ),A A Aµ x y ma xµ x µ y− ≤  

( )ii
   ( ) ( ) ( )( ),A A Aµ xy min µ x µ y≤  

( )  iii ( ) ( ) ( )( )  ,A A Ax y min x yγ γ γ− ≥     ( )  iv ( ) ( ) ( )( )   ,A A Axy max x yγ γ γ≥  
 
Definition 2.7: An intuitionistic anti fuzzy ideal R  of a ring R  is called Intuitionistic anti fuzzy primary ideal if for 

all ,a b R∈  either ( ) ( )A Aµ a b µ a=  and ( )A abγ ( ) ,A aγ=  or ( ) ( )m
A Aab bµ µ≥  and ( ) ( )m

A Aab bγ γ≤ , 

for some .m Z +∈  
 
Example 2.1: 

0        4
  ( )

0.3     2 ~  4  A

if x
x

if x
µ

∈< >
=  ∈< > < >  

 
1         8

( )
0.6     2 ~  8  A

if x
x

if x
γ

∈< >
=  ∈< > < >

  

 
Definition 2.8: An intuitionistic anti  fuzzy ideal A  of a ring R  is called intuitionistic anti fuzzy  semiprimary ideal if 

for all  ,  a b R∈  either ( ) (   )n
A Aµ µ aab ≥  and ( )  ( )n

A Aab aγγ ≤ , for some  n Z +∈ or else
 

 ( )  ( )m
A Aµ µab b≥  

and ( )  ( )A
m

A ab bγγ ≤  for some .m Z +∈  
 
Definition 2.9: An interval valued fuzzy set A  is specified by a function [ ]: 0,1 ,AM E D→ where [ ]0,1D  is the 

set of all intervals with in [0, 1], for all ( ), Ax E M x∈  is an interval [ ], ,a b where 0 1.a b≤ ≤ ≤  
 
Remark 2.1: An interval valued intuitionistic fuzzy set. A over E is defined as an object of the form 

( ) ( ), ,{ | }A AA x M x N x x E= ∈  where ( ) [ ]0,1AM x ⊆  and ( ) [ ]0,1AN x ⊆  are interval and for all ,x E∈     

( ) ( ) 1.A ArmaxM x rmaxN x+ ≤  
 
Definition 2.10: Let A be an interval valued intuitionistic fuzzy sets. A fuzzy ideal A of a ring R  is said to be interval 
valued intuitionistic anti fuzzy primary ideal of R if for all ,a b R∈  then either 

( ) ( ) ( )A A Aab abµ rmaxM rmaxM a= =  ( )Aµ a=
 
and ( ) ( )A Arma axNb abγ = ( )ArmaxN a= ( )A aγ=  or 

( )A abγ (max )Ar abM  ( )max ) (n n
AAr b bM µ≥ = and (ab) ( )A ArmaxN abγ =  ( )n

ArmaxN b≤ ( ),n
A bγ=  

for some .n Z +∈  
 
Definition 2.11: Let A  be an interval valued intuitionistic fuzzy sets. A fuzzy ideal A  of a ring R  is said to be 
interval valued intuitionistic anti fuzzy primary ideal of R  if for all ,  a b R∈  then either      
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( )Aµ ab =  ( ) (a )n

A ArmaxM rmaxMab ≥ ( ) n
Aµ a=  and 

( ) ( ) A Aab rmax N abγ =
 

rmax≤ ( )n
AN a ( )n

A aγ= , for some n Z +∈  or 

( )A abµ = ( ) MArmax ab  ( )m
Armax bµ≥  ( )m

A bµ=  and  

( )A abγ ( ) Armax N ab=
 

N ( ) ( )m m
A Arma bx b γ=≤  for some  .m Z +∈  

 
Example 2.2: 

( ) ( )A Aµ rmaxMx x= =
[0,0]        0
[0.2,0.3]otherwise

if x =



 

 

max( ) ( )A Ar Nx xγ = =
[1,1]        0
[0.4,0.5]otherwise

if x =



 

 
Definition 2.12: Let A  and B  are interval valued intuitionistic fuzzy set then A B is an interval valued intuitionistic 
fuzzy set E.  If the following conditions are satisfied  
A B∩ =   ,{ [x min〈 ( )(  ,Armin M x rmin ( )),BM x ,( ( )Amax rmin xN ( ,))Br N xmin

  
}/   ,x E〉 ∈

 
 
Definition 2.13: Let A and B are interval valued intuitionistic fuzzy set then A B∪ is an interval valued intuitionistic 
fuzzy set E.  If the following conditions are satisfied  

{ [ ( ( )  , ,AA B x max r xminM rmin∪ = 〈 , ( , )( )) ( ) ( ) ,B A BM min rminN rmi N xnx x }/   ,x E〉 ∈  
 
Definition 2.14: Let A and B are interval valuedintuitionistic fuzzy set then A B+  is an interval valued intuitionistic 
fuzzy set E. If the following conditions are satisfied 

{ (, –) ( )A BxA B x rminM rminM x+〈+ = (min .)A xr M  (min ),B xr M (min ).A xr N )min (Br N x   }|   ,x E〉 ∈  
 
Definition 2.15: Let A and B are interval valued intuitionistic fuzzy set then .A B  is an interval valued intuitionistic 
fuzzy set E. If the following conditions are satisfied 

{ ( ). , . ),(A BA B x rminM rmx i inxnM rm〈= –( (  ) .( ) )A B AN rmin Nrx x min nxM rmi+ ,  ( ) |    ,}BN x Ex 〉  
 
Definition 2.16: Let A and B are interval valued intuitionistic fuzzy set then @A B  is an  interval valued 
intuitionistic fuzzy set E. If the foll0owing conditions are satisfied 

{ min ,
2

( ) min ( )@ , A Br M x r M xA B x +
= 〈 A BrminN rminN( ) ( )

2
x x+  }, / .x E> ∈  

 
Definition 2.17: Let A and B are interval valued intuitionistic fuzzy set then $A B is an interval valued intuitionistic 
fuzzy set E. If the following conditions are satisfied 

{ min ( )$ . min (, ,)A Br M x r MA B x= 〈  min ( ). min ( |) }.A Br N x r N Ex x〉 ∈  

 
Definition 2.18: Let A and B are interval valued intuitionistic fuzzy set then A#B is an interval valued intuitionistic 
fuzzy set E. If the following conditions are satisfied 

A#B = {  x,
( )

A B

A B

(x) ( )2.rminM .rminM
rminM rminM( ) ( )

x
x x+

 ,
( )

A B

A B

(x) ( )2.rminN .rminN
rminN rminN( ) ( )

x
x x+

| }x E〉 ∈  

 
Definition 2.19: Let A and B are interval valued intuitionistic fuzzy set then A B is an interval valued intuitionistic 
fuzzy set E. If the following conditions are satisfied 

 A B={ ( )
A B

A B

rminM rminM
2. r

( ) ( ),
(x)minM .rmi ( )nM 1
x xx

x
+

+


〈 


,

( )
A B

A B

rminN rminN
2. rminN . rminN

( ) ( )
(x) ( ) 1
x x

x
+

+





, | .x E〉 ∈  
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3. INTERVAL VALUED INTUITIONISTIC ANTI FUZZY PRIMARY IDEALS AND INTERVAL VALUED 
INTUITIONISTIC ANTI FUZZY SEMIPRIMARY IDEALS 
 
Theorem 3.1: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A B∩  is an 
interval valued intuitionistic anti fuzzy semiprimary ideal of R. 
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then 

 ( ) (  )A Aµ rmaxMxy xy= ≥  ( ) (xy)n
A ArmaxM x µ=

 
 and  

( )A xyγ = ( ) ( ) (  )n n
A A ArmaxN rmax xx N xy γ≤ =

 
for some n ∈ Z+  and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then  

( ) ( )B Bµ rmaxµxy xy=  ( ) ( ) ( )  n n
B BBrmaxM x µ x a d xn yγ≥ =  ( ) ,( ) ( )n n

B B BrmaxN rmaxxy N x xγ= ≤ =  

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    

  ma( ) x ( )A B A Bµ r M xyxy∩ ∩=  

                       

max( max ( ), max ( ))

max( max ( ), max

ma

(

(

)

(

)

x )

)

n
A

A B
n n

A B

B
n

A B

r M xy r M xy
r M x r M x

r M x
xµ

∩

∩

=

=

=

≥
 

 
Therefore,  ( ) ( ).n

A B A Bxy xµ γ∩ ∩≥  
 
Consider 

ma) )( x (A B A Bry N yx xγ ∩ ∩=  

                  

min( max ( ), max ( ))

min( max ( ), max

ma

(

(

))

(

x

)

)n
A

A B
n n

A B

B
n

A B

r N xy r N xy
r N x r N x

r N x
xγ

∩

∩

=

=

=

≤
 

 
Therefore, ( ) ( ).n

A B A Bxy xγ γ∩ ∩≤  
 
Therefore A B∩ is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.  
 
Theorem 3.2: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A B∪ is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R. 
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then  

( ) ( )A Aµ rmaxMxy xy= ≥ ( ) ( )n n
A ArmaxM x µ x=  and  

( )A xyγ = ( )    ( ) (  )n n
A A ArmaxN rmaxNx x xy γ≤ =

 
for some n ∈ Z+ and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then  

( ) ( )MB Bµ rmaxxy xy= ( ) ( )n
B

n
BrmaxM x µ x≥ =  and  

( )B xyγ ( ) ,( ) ( )n n
B B BrmaxN rmaxxy N x xγ= ≤ =  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                     

ma) )( x (A B A Bµ r M yy xx∪ ∪=  

                  

min( max ( ), max ( ))

min( max ( ), max

ma

(

(

))

(

x

)

)n
A

A B
n n

A B

B
n

A B

r M xy r M xy
r M x r M x

r M x
xµ

∩

∪

=

=

=

≥
 

 
Therefore, ( ) ( ).n

A B A Bxy xµ µ∪ ∪≥  
 
Consider 

ma) )( x (A B A Bry N yx xγ ∪ ∪=  

                  

max( max ( ), max ( ))

max( max ( ), max

ma

(

(

))

(

x

)

)n
A

A B
n n

A B

B
n

A B

r N xy r N xy
r N x r N x

r N x
xγ

∪

∪

=

=

=

≤
 

 
Therefore, ( ) ( ).n

A B A Bxy xγ γ∪ ∪≤  
 
Therefore A B∪  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.  
 
Theorem 3.3: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A B+  is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R. 
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then 

( ) ( )A Aµ rmaxMxy xy= ≥ ( ) ( )n n
A ArmaxM x µ x= and 

 ( )A xyγ =  ( ) ( ) (  )n n
A A ArmaxN rmax xx N xy γ≤ =  for some n ∈ Z+  and x, y ∈ R. 

  
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then  

( ) ( )MB Bµ rmaxxy xy= ( ) (  )B
n n

BrmaxM x µ x and≥ =  
( )B xyγ ( ) ( ) ( ) ,n n

B B Brmax N rmay Nx x x xγ= ≤ =  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 

ma) )( x (A B A Bµ r M yy xx+ +=

                  

( max ( ) max ( ) max ( ). max ( ))

( max ( ) max ( ) max ( ). max ( ))

( ) ( ) ( ). ( )

( ).

A B A B
n n n n

A B A B
n n n n

A B A B
n

A B

r M xy r M xy r M xy r M xy
r M x r M x r M x r M x

x x x x
x

µ µ µ µ

µ +

= + −

≥ + −

= + −

=

;

 

Therefore,  ( ) ( )n
A B A Bµ µ xxy+ +≥  
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Consider  

 ma) )( x (A B A Bry N yx xγ + +=  

                   

max ( ). max ( )

max ( ). max ( )

( ). ( )

( ).

A B
n n

A B
n n

A B
n

A B

r N xy r N xy
r N x r N x

x x
x

γ γ

γ +

=

≥

=

=

 

 
Therefore, ( ) ( )n

A B A Bxy xγ γ+ +≤  

 
Therefore, A B+  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.  
 
Theorem 3.4: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A.B is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R.   
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then  

( ) ( )A Aµ rmaxMxy xy= ≥  ( ) (  )n n
A Armax M x µ x and=   

( )A xyγ = ( ) ( ) ( )     n n
A A ArmaxN xy rmaxN x xγ≤ =

 
for some n ∈ Z+  and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then  

( ) ( )MB Bµ rmaxxy xy=
 

( )   ( )B
n n

BrmaxM x µ x and≥ =  
( )B xyγ ( ) ,( ) ( )n n

B B BrmaxN rmaxxy N x xγ= ≤ = 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  

. .max( )) (A B A Bµ r Mxy xy=  

                 

.

max ( ). max ( ))

max ( ). max ( ))

( ). ( )

( ).

A B
n n

n n
A B

n
A B

A B

r M xy r M xy
r M x r

x
M

x

x
xµ µ

µ

=

≥

=

=

 

 
Therefore, . . ( )( ) n

A B A Bµ xy xµ≥  
 
Consider 

. .max( )) (A B A Br Nx yy xγ =  

                

.

( max ( ) max ( ) max ( ). max ( ))

( max ( ) max ( ) max ( ). max ( ))

( ). ( ) ( ). ( )

( ).

A B A B
n n n n

A B A B
n n n n

A B A B
n

A B

r N xy r N xy r N xy r N xy
r N x r N x r N x r N x

x x x x
x

γ γ γ γ

γ

= + −

≤ + −

= −

=

 

 
Therefore, . .( ) ( )n

A B A B xxyγ γ≤  
 
Therefore, .A B  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.  
 
Theorem 3.5: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A@B is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R. 
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Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then  

( ) ( )A Aµ rmaxMxy xy= ≥  (  (  ) )n n
A ArmaxM x µ x and=  

( )A xyγ = ( ) ( ) ( )   n n
A A ArmaxN rmax xx N xy γ≤ =

 
for some n ∈ Z+  and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then 

( ) ( )MB Bµ rmaxxy xy= ( )   ( )B
n n

BrmaxM x µ x and≥ =  
( )B xyγ ( ) ( ) ( ) ,n n

B B Brmax N rmay Nx x x xγ= ≤ =  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    

 @ @max( )) (A B A Br Mx yy xµ =  

                    

@

max ( ) max ( )
2

max

( ) ( )

(

( ) ma

)

x ( )
2

2

A B

n n
A B

n n
A A

n
A B

r M xy r M xy

r M x r M x

x x

x

µ µ

µ

=

+

=

=

+

+

≥
 

 
Therefore, @ @( ) ( )n

A B A B xxyµ µ≥  
 
Consider 

@ @max( )) (A B A Br Nx yy xγ =  

                   

@

max ( ) max ( )
2

max

( ) ( )

(

( ) ma

)

x ( )
2

2

A B

n n
A B

n n
A A

n
A B

r N xy r N xy

r N x r N x

x x

x

γ γ

µ

=

+

=

=

+

+

≤
 

 
Therefore, @ @( ) ( )n

A B A B xxyγ γ≤   
 
Therefore, @A B  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.  
 
Theorem 3.6: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A$B is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R. 
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then  

( ) ( )A Aµ rmaxMxy xy= ≥ ( ) (   )n n
A Armax M x µ x and=  

( )A xyγ =  ( ) ( ) ( )n n
A A ArmaxN rmax Ny xx x γ≤ = for some n ∈ Z+ and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then  

( ) ( )MB Bµ rmaxxy xy= ( )   ( )B
n n

BrmaxM x µ x and≥ =  
( )B xyγ ( ) ,( ) ( )n n

B B BrmaxN rmaxxy N x xγ= ≤ =  for some n ∈ Z+ and x, y ∈ R. 
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Consider ,   ,x y R∈  then , $x y A B∈ implies ,     ,   x y A and x y B∈ ∈  
 
Consider    

$ $max( )) (A B A Br Mx yy xµ =  

                  

$

max ( ) max ( )

max

( ) (

( ) ma

)

)

( )

(

x

A B

n n
A B

n n
A

n
A

B

B

r M xy r M xy

r M x r M x

x x

x

µ µ

µ

=

≥

=

=

 

 
Therefore, $ $( ) ( )n

A B A B xxyµ µ≥ . 
 
Consider 

$$ max( )) (
A BA B r Nx yy xγ =  

                 

$

max ( ) max ( )

max ( ) max ( )

( ) ( )

( )

A B

n n
A B

n n
A B

n
A B

r N xy r N xy

r N x r N x

x x

x

γ γ

γ

=

≤

=

=  
 
Therefore, 

$$ ( ) ( )
A B

n
A B Nxy xγ ≤    

 
Therefore, $A B  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.   
 
Theorem 3.7: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A#B is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R. 
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then 

 ( ) ( )A Aµ rmaxMxy xy= ≥  (  (  ) )n n
A ArmaxM x µ x and=  

( )A xyγ = ( ) ( ) (     )n n
A A ArmaxN rmaxx N x xy γ≤ =

 
for some n ∈ Z+  and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then 

 ( ) ( )MB Bµ rmaxxy xy= ( )   ( )B
n n

BrmaxM x µ x and≥ =  
( )B xyγ ( ) ,( ) ( )n n

B B BrmaxN rmaxxy N x xγ= ≤ =  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∈ ∈  

# #max( )) (A B A Br Mx yy xµ =  
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Therefore, # #( ) ( )n

A B A B xxyµ µ≥  
 
Consider 

# #max( )) (A B A Br Nx yy xγ =  

                  

#

( )
( )
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2 max   max ( )
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2 ( ) ( )
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x
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γ
γ

γ

γ
γ

=
+

≤
+

=

=

+

 
 
Therefore, # #( ) ( )n

A B A B xxyγ γ≤  
 
Therefore, #A B  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.   
 
Theorem 3.8: If A and B are interval valued intuitionistic anti fuzzy semiprimary ideal of R, then A*B is an interval 
valued intuitionistic anti fuzzy semiprimary ideal of R. 
 
Proof: Let A be an interval valued intuitionistic anti fuzzy semiprimary ideal of a ring R, then  

( ) ( )A Aµ rmaxMxy xy= ≥  (  (  ) )n n
A ArmaxM x µ x and=  

( )A xyγ = max( ) ( ) ( )n n
A A ArmaxN r Nx x xy γ≤ =

 
for some n ∈ Z+  and x, y ∈ R. 

 
Let B be an interval valued intuitionistic anti fuzzy semiprimary ideal of the ring R, then 

( ) (  )MB Bµ rmaxxy xy= ( )   ( )B
n n

BrmaxM x µ x and≥ =  
( )B xyγ ( ) ,( ) ( )n n

B B BrmaxN rmaxxy N x xγ= ≤ =  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  

* *max( )) (A B A Br Mx yy xµ =  
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Therefore, * *( ) ( )n

A B A B xxyµ µ≥  
 
Consider 

* *  max( ) ( )A B A Br Nxy xyγ ≥  

                
max   max ( )

2( max   max ( )
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*

max   max ( )
2( max   max ( ) 1)

( )

( )
( )

( )
2 (( ) ( )

( )
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n n
A B

n n
A B

n n
A B

n n
A B

n
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r N x r N x
r N x r N x

x x
x x

x

γγ
γ

γ

γ
+

+

+
≤

+
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Therefore, * * ( ) ( )n

A B A By xx γγ ≤  
 
Therefore, *A B  is an interval valued intuitionistic anti fuzzy semiprimary ideal of R.   
 
Theorem 3.9: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A B∩ is an interval 
valued intuitionistic anti fuzzy primary ideal of R. 
 
Theorem 3.10: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A B∪ is an interval 
valued intuitionistic anti fuzzy primary ideal of R. 
 
Theorem 3.11: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A B+  is an interval 
valued intuitionistic anti fuzzy primary ideal of R 
 
Theorem 3.12: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then .  A B is an interval 
valued intuitionistic anti fuzzy primary ideal of R. 
 
Theorem 3.13: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then @A B  is an interval 
valued intuitionistic anti fuzzy primary ideal of R. 
 
Theorem 3.14: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A$B is an interval valued 
intuitionistic anti fuzzy primary ideal of R. 
 
Theorem 3.15: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A#B is an interval valued 
intuitionistic anti  fuzzy primary ideal of R. 
 
Theorem 3.16: If A and B are interval valued intuitionistic anti fuzzy primary ideal of R then A B is an interval 
valued intuitionistic anti fuzzy primary ideal of R. 
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