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Abstract 

In this paper, the notation of fuzzy prime ideals and maximum prime ideals are introduced 

by applying the general theory of algebraic fuzzy system.  

Introduction 

A fuzzy set is outlined mathematically by distribution to every doable 

individual within the universe of discourse a price representing its grade 

membership within the fuzzy set. This grade corresponds to the degree to 

that that individual is comparable or compatible with the construct 

diagrammatic by the fuzzy set. Thus individuals may belong to a greater or 

lesser degree as indicated by larger or smaller membership grade. These 

membership grades square measure fairly often diagrammatic by complex 

number values go within the interval between zero and one.  

Fuzzy Prime Ideals 

Definition. Let  be any fuzzy ideal of a ring  1,0, tR  and  .0t  

The ideal t  is called a level ideal of .  

Definition. A fuzzy ideal  of a ring R is called prime, if the ideal ,t  



A. KIRUTHIKA, et al. 

Advances and Applications in Mathematical Sciences, Volume 21, Issue 2, December 2021 

1056 

where   t 0  is a prime ideal of R.  

Result  

If  is any fuzzy prime ideal of a ring R. Then       .,max yxxy    

Result  

If  and  are any fuzzy prime ideal of a ring R. Then    is a fuzzy 

prime ideal of R  (or) .   

Theorem. mII   and let θ be any fuzzy prime ideal of R. Then    is 

a fuzzy prime ideal of the ring.  

   1 xRxt   

Proof.  be any fuzzy prime ideal of R.  

Case (i). If  is constant  

Let   cr   for all .Rr  [since for all tx  ]  

Then, we have  

      xxx  ,min   

 c,1min  

c  

Hence    is a fuzzy prime ideal of .t   

Case (ii). If  is non-constant  

Then there exists  1,0  such that  

 
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~if

if1




 

Where   1 xRxt   

Also t  is a prime ideal of R  

tt    is a prime ideal of t   
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Hence    is a fuzzy prime ideal of t   

Hence the proof.  

Theorem. If f is a homomorphism from a ring R onto a ring R’ and  is 

any f-invarient fuzzy prime ideal of R. Then  f  is fuzzy prime ideal of R’.  

(or)  

 f  is a fuzzy prime ideal of R’. Prove that   f  (or)  . f  

Proof. Let σ’ and θ’ be any two fuzzy ideal of R’ such that   f   

Then,  

       fff 11  [by result     ff 1 ] 

      11 ff  

Either,  

      fff 1   

  f  (or)  

      fff 1   

  f   

  f   

Accordingly,  

 f  is fuzzy prime ideal of R.  

Hence the proof. 

Theorem. Let f be a homomorphism from a ring R onto a ring R’ if ’ and 

θ’ are any two fuzzy ideals of R’ then the following holds,  

       111 fff  
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Proof. Let Rx   and 0  be given the set  

      xff   11  and  

    xf  1   

Then,  

        1
11 ,minsup xff     

21xxx    

      11 ,minsup xfxf    

21xxx    

     21 ,min xfxf   for some Rxxx 21  such that 21xxx    

    21xxf  

      xf 1  

   

Since  is an arbitrary.  

Hence,  

       111 fff  

Theorem. If f is an homomorphism from a ring R onto a ring R’ and μ’ is 

any fuzzy prime ideal of R.  

Proof.   1f   

Then,  

      1fff  

By using theorem,  

“Let f be a homomorphism from a r in R onto a ring and R’ if μ’ and θ’ are 

any two fuzzy ideals of R’ then the following holds,  
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       111 fff ”  

     ff   

Either   f  (or)  

  f   

Since ’ is fuzzy prime,  

Either,  

      11 fff  

(or)  

      11 fff  

  1f   

(or)  

  1f   

Hence,  

 1f  is fuzzy prime ideal of R’.  

Theorem. If  and  be fuzzy prime ideals of R then   is fuzzy prime 

ideal of .RR    

Proof. We know that the cartesian product of any two fuzzy ideals is 

fuzzy ideal by (Malik and Mordeson, 1991)  

So it is enough to show that 

    RRdcba  ,,,  

Either,  

       badcba ,,,    

       dcdcba ,,,    
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Since  and  is fuzzy prime ideals of R for all Rdcba ,,,   

Either    aac   or else    cac    

Either    bbd   or else    dbd    

Then,  

      bdacdbca ,,,    

    bdac  ,min   

     baaac ,   

                                              or  

     dccac ,   

Similarly,  

      bdacdcca ,,,    

    bdac  ,min   

     cabbd ,   

                                              or  

     dcdbd ,   

Therefore if  and  are fuzzy prime ideals of R then   is a fuzzy 

prime ideal of .RR    

Theorem. If  and  be fuzzy semi prime ideals of R then   is a fuzzy 

semi prime ideal of .RR    

Proof. We know that the cartesian product of any two fuzzy ideals is 

fuzzy ideal by (Malik and Mordeson, 1991).  

So it is enough to show that for all   ., RRba    

Either,  

    baba
n

,,    
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Since  and  is fuzzy semi prime ideals of R for all .,, nRba    

   aa
n

  and    bb
n

   

Then,  

    nnn
baba ,,    

    nn ba  ,min   

 na  

 a   

 ba,   

    nnn
baba ,,    

    nn ba  ,min  

 nb   

 b  

 ba,   

Therefore   is a fuzzy semi prime ideal of .RR    

Theorem. If  and  be fuzzy semi primary ideals of R then   is a 

fuzzy semi primary ideal of .RR    

Proof. Since,  and  be fuzzy semi primary ideals of R then for all 

.,,, Rdcba    

Either    naab   or else    mbab   for some ., nm   

Either    kdcd   or else    1dcd   for some .k   

Let  nmt ,max  and  

 lks ,max   
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Then,  

      cdabdbca ,,,    

    cdab  ,min   

 ab   

 ta   

  t
ca,   

Or else,  

      cdabdbca ,,,    

    cdab  ,min  

 cd  

 sd  

  s
db,   

Therefore   is fuzzy semi primary ideal of .RR    

Hence the proof. 

Corollary. A fuzzy ideal   of .RR   is fuzzy semi primary ideal if 

and only if the level ideals  tmIt  ,  are semi primary ideals of 

..sRR    

Conclusion 

The study of semi prime ideals in universal algebras is under 

investigation by the authors using the commentator of fuzzy ideals. 

Moreover, the radical of fuzzy ideals in universal algebra will be studied and 

would be applied to characterize the central properties of fuzzy semi prime 

ideals.  
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