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Abstract :

In this paper , we study hesitant fuzzyisoft HX setiandisomeiof its propertiesi. Weiintroduce 
theinotions ofihesitant fuzzyisoft HX ideali, hesitantifuzzyi soft HX prime idealiof a HX ring and 
hesitantifuzzy soft HX strongly prime ideal with some results about the hesitantifuzzyisoft HX prime 
idealiof a HX ring .

Key words : Hesitant fuzzyisoft HX set (HFSHXS), hesitantifuzzy soft HXiideal ofia HXiring 
(HFSHXI(M)), hesitant fuzzyisoft HX prime idealiof aiHXiring (HFSHXPI(M)).

1. ntroduction.

      Ini(  1965), Zadehi[10] introducedithe conceptiof fuzzyiset ofia setiX asia function fromiX 
intoi[0,1]. Theitheory ofisoft setiwas introducediby Molodtsovi[9] ini(1999). In (2001),iMajiiet al. 
[8] introducedithe conceptiof fuzzyisoftiset . Ahmed andikharal [2] presented someimore 
propertiesiof them. Babitha and ohn[3] in(2013), introduced the hesitant fuzzy soft sets (HFSSs) 
concept. In (2021) Ali Abbas J. and M. J. Mohammed [1], introduced the notions of hesitant fuzzy 
ideal of a ring R. Ini(1988),iLi Hongi Xingi[5], [6] proposeditheiconcept ofiHX ringiand 
derivedisome ofiits properties. In (2016) R. Muthuraj and N. Ramila Gandhi [7], introduced the 
concept of fuzzy HX left ideal and fuzzy HX right ideal of a HX ring.

the remainder of the paper isiorganizedias followsi: inisectionitwo, weirecallisome 
definitionialongiwithisome results about them. In section three, we study  hesitant fuzzy soft HX 
ideal of a HX ring, hesitantifuzzyisoft HX prime idealiand hesitanti fuzzyisoft HX stronglyiprime 
idealiofia HX ring and  introduced homomorphism on hesitant fuzzy soft HX prime ideal of HX ring.
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2. Definition and  preliminaries 

n this section, we will discuss the following definitions as well as some of the findings that will be 
expected in the following pages. 

2.1 Definitioni[4] 

       LetiR beia ringiand ( ,E) beia fuzzyisoft setidefinedioniR and M 2R−{Ø} be HX ring on R, the 
fuzzy soft HX set (GF,E) : GF: E→ IM on M defined as follows :                                                     

 Foriall eiϵ E,iG F
e(A)i=imax  {Fe(x)i/ foriall x ϵ Ai iR }. 

 2.2 Definitioni   

             LetiR beiairing and leti(H ,E) beia hesitant fuzzyisoft set definedioniR,        M  2R – {Ø} 
be a HX ring of R, the hesitant fuzzyisoft setiisicalledihesitant fuzzy softiHX setion M, ififoriall A 
ϵiM.  

 HF
e(A) = { Fei(x) / x ϵ Ai iR}. 

 2.3 Example  

         Leti(Z2,+,·) beia ringiand (H ,E) beia hesitant fuzzyisoft set oniZ2 ,  E ={e1, e2},   M= 
{{0},{1}} clearly M is a HX ring. 

H : E HF(z2) ,  e1(0)=[0.2 ,0.6], e1(1) =[0.2 ,0.3] 

e2(0)= (0.4,0.8], e2(1)= [0.3,0.6] 

( F
e ,E) : F

e :E HF(M)  

( F
e, E) = {< e1 , {  ,  }>, < e2 , {  ,  }>} 

Thus, ( F
e ,E) is a hesitant fuzzy soft HX set of M. 

3. Hesitant fuzzy soft HX prime ideal. 

 3.1iDefinition  

          LetiR beia ringiand leti(H , E) beia hesitant fuzzyisoft setidefinedioniR,             M  2R- {Ø} 
be a HX ring on R, the hesitantifuzzyisoft HX setiis calledi 

 1) hesitantifuzzyisoft HX subring (in short; HFSHXR) on a HX ring M                             if foriall 
A,iB ϵ M :  

i. F
e(A –iB) F

e(A)  F
e(B)i. 

ii. F
e(A B) F

e(A)  F
e(B). 
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2)  hesitant fuzzy soft HX ideal (in short ; HFSHXI) of M if for all A, B ϵ M: 

i. F
e(A –B) F

e(A)  F
e(B) . 

ii. F
e(AiB) F

e(A). 
iii. F

e(AiB) F
e(B). 

Ifi(i) andi(ii) areisatisfied theniitiis called hesitant fuzzyisoft HXiright idealiof M, ifi (i) andi(iii) 
areisatisfieditheniit isicalled hesitant fuzzyisoft HXileft idealiof M. 

Where F
e(A) =  { Fe(x)i/ix ϵ Ai iR} 

 

3.2iExample  

       Leti(Z 2,+,·) beiairing, M= {{0} ,{1}} be HX ring and  F
e = < A, F

e(A) > be a hesitant fuzzy 
soft HX  set of M, 

                      [0,1]   if A ={0} 

F
e (A) =  

                     Ø       if A= {1}  

Then  F
e isia hesitant fuzzyisoft HXiideal ofiHXiring. 

 

3.3iDefinition                                                                                                                                                          

       Aihesitant fuzzyisoft HXiidealiofia HXiring Miis saiditoibe hesitant fuzzyisoft HX 
primeiidealiof a HX ring M,iif for all A, B ϵ M, then  

F
e (AB)  F

e (A)  F
e (B)  

 willidenoteitheisetiof allihesitantifuzzy soft HX  prime ideal in M as HFSHXPI(M). 

3.4 Example  

        Let (Z2 ,+,·) be a ring and M = {{0},{1}} be HX ring 

F
e({0}) = {0.6}  , F

e ({1}) = {0.3} 

Then we can easily show that F
e ϵ HFSHXI(M). 

Then F
e ϵ HFSHXPI(M). 

3.5 Proposition  
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          Let F
e be HFSHXS of a HX ring M, suchithat ( F

e )αiisia prime idealiofiM, for all α  [0, 1], 
then F

e is HFSHXP  of a HX ring M.  

Proof: 

 Let F
e  is HFSHXs ofiMisuchithat ( F

e )αiisia prime idealiof a HX ring M. 

Suppose that  F
e  is not HFSHXP  of a HX ring M. 

ThenithereiexistiA,iB ϵ M suchithat  

F
e  (AB)   F

e (iA)  F
e (B) 

Choosei   [0,1] such that  F
e (AB)   F

e (A)  F
e(B) 

This implies AB  ( F
e )α  but A ( F

e)α and ( F
e)α  

Which is contradiction with ( F
e)α is a prime ideal of M  

Hence, F
e is  HFSHXP  ofia HXiring M. 

   

3.6iDefinition 

      Aihesitant fuzzyisoft HXiideal ofia HXiring Miis saiditoibeia hesitant fuzzyisoft HX strongly 
primeiideal ofiM (in short, HFSHXSP ) ififor all A, B ϵ M, such that  

   F
e (AB) = F

e (A)   or   F
e (AB) = F

e (B)  

Willidenoteitheiset ofiall hesitantifuzzy soft HX strongly prime ideal in M as HFSHXSPI(M). 

  3.7 Example  

           Let (Z2 ,+ ,·) be a ring and M = {{0}, {1}} is a HX ring  

    F
e ({0}) = {0.7} ,   F

e ({1}) = {0.5} 

Then we easily show that  F
e is HFSHXI (M)     

Thus, F
e ϵ HFSHXSPI (M). 

3.8 Theorem  

        Everyihesitantifuzzyisoft HX strongly prime idealiof M isia hesitantifuzzyisoft HX prime 
idealiof M. 

Proofi: 

 Suppose thati 
F

e isiaihesitantifuzzyisoft HX strongly prime ideali  
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ofiM.  Let A, B ϵ M, since F
e isiaihesitantifuzzyisoft HX strongly primeiidealiof M, theni 

F
e (AB) = F

e (iA)   or   F
e (AB) = F

e (B)  

If    F
e (AB) = F

e (A)    F
e (A)  F

e (B)  

If    F
e (AB) = F

e (B)    F
e (A)  F

e (B)  

Then, F
e (AB)    F

e (A)  F
e (B) 

Hence,  F
e ϵ HFSHXPI (M). 

Theiconverseiofitheorem above mayinot to beitrue. Asiseen theifollowingiexample 

  

 3.9 Examplei  

       Leti(Z3,+,·) beia ring and M= {{0} ,{1} ,{2}} beia HXiring  

Leti 
F

e beia hesitant fuzzyisoft HXiset of M such that  

                                     

                                      [0,1]   ifi T=i{0}     

 F
e (iT) =  

                         Ø       ifiT ={1} ,{2} 

We can easily prove that 
F

e ϵ HFSHXI(M) 

Hence, F
e ϵ HFSHXPI(M) 

But  F
e ({2}.{2}) = 

F
e ({1}), hence {2}   {1}  

Then 
F

e  HFSHXSPI(M). 

3.10 Theorem   

LetiM beia HX ring andi F
e , G

e ϵ HFSHXSP (M) then  F
e  G

e ϵ HFSHXSPI(M) 

Proof :  

Suppose that  F
e , G

e ϵ HFSHXSPI(M) and A, B ϵ M  

( F
e  G

e) (AB) =  S1ϵ  F
e (AB) , S2ϵ G

e(AB) min {S1 ,S2}  

=  S1ϵ  F
e (A) , S2ϵ G

e(A) min {S1 ,S2}  
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= ( F
e  G

e)(A)  

Then,  ( F
e  G

e)(AB) = ( F
e  G

e)(A) 

Thus,  ( F
e  G

e) ϵ HFSHXSPI(M). 

or   

( F
e  G

e)(AB) =  S1ϵ F
e (AB) , S2ϵ G

e(AB) min {S1 ,S2} 

=  S1ϵ  F
e (B) , S2ϵ G

e(B) min {S1 ,S2}  

= ( F
e  G

e) (B) 

Then ( F
e  G

e) (AB) = ( F
e  G

e) (B)  

Thus, ( F
e  G

e) (AB) ϵ HFSHXSPI(M). 

3.11 Proposition 

        Let  F
e ϵ HFSHXSP  (M) and F

e)͙ = { A ϵ M : F
e (A) = F

e ( ) }.                   Then ( F
e)͙ is 

strongly prime ideal of M . 

Proof :  

suppose that  F
e ϵ HFSHXSP  (M), since  ϵ M, then F

e( ) = F
e(  

 this means  ϵ ( F
e)͙ . Thus( F

e) ͙  Ø 

Let A, B ϵ M, A ( F
e)͙ B  ( F

e)͙  and AB ϵ ( F
e)͙  implies 

F
e (AB) =  F

e( )  

since F
e ϵ HFSHXSP  (M), then 

F
e (AB) = F

e (A) = F
e ( ), then  F

e (A) = F
e ( )     

implies that A ϵ F
e)͙  

If  F
e (AB) = F

e (B) = F
e ( ), then  F

e (B) = F
e ( ) 

impliesithatiBiϵ ( F
e)͙  

So , A, Biϵ M, Ai( F
e)͙ B  ( F

e)͙  and AB ϵ ( F
e)͙   

imply A ϵ ( F
e)͙ or B ϵ F

e)͙  

Then ( F
e)͙ is strongly prime ideal of M. 

3.12 Proposition  
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       Let f : M  M ⃰ be an onto homomorphism of a HX rings and                                F
e ϵ 

HFSHXPI(M), then f( F
e) ϵ HFSHXPI(M ⃰ ). 

Proof: 

 Let F
e HFSHXPI(M) 

Let A, B ϵ  M ⃰ ,  since f onto homomorphism, then thereiexist C, D ϵiM suchithat f(Ci) ꞊iA, fi(Di) ꞊iB        

fi( F
e) (AB) =  fi(C) =iA , fi(D) =iB F

e (CD)  

                        fi(C ) = Ai, fi(D )= B { F
e (Ci)  F

e (iD) } 

                     = {  f(C ) =A 
F

e (C)}  {  f(D )= B F
e (iD)i} 

                     = { iC ϵif
-1

( Ai) 
F

e (Ci)} i{ iDiϵif 
-1 

(B) F
e (iD) } 

                      = f( 
F

e) (A)  f( F
e) (B)  

Hence, f( 
F

e) ϵ HFSHXPI(M ⃰ ). 

 3.13 Proposition  

       Letif :iM M ⃰ beia homomorphismiof a HX rings andi F
e ϵ HFSHXPI(M ⃰ ), then  f-1( F

e) ϵ 
HFSHXPI(M). 

Proof: 

 Let F
e ϵ HFSHXP (M ⃰ ) and  A, B ϵ M, thus  

f-1( F
e)(AB) = F

e (f(AB)) = F
e (f(A)if(B))i  [if hom. ] 

                      F
e (fi(A))  F

e (fi(B)) 

                      =if-1( F
e) (A)i if-1( F

e) (iB) 

Then,if-1( F
e) (AB) if-1( F

e) (A)  f-1( F
e) (B) 

Hence, f-1( F
e) ϵ HFSHXPI(M). 
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