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Abstract: In this paper, we define the concept of  Interval-Valued Intuitionistic Fuzzy Ternary Subhemiring ( IVIFTSHR) of a Hemiring 

and also in this note we discussed, some properties of image and pre-image of a level ternary subhemiring of IVIFTSHR with respect the 

Homomorphism and Anti-Homomorphism. 

 

Keywords: Fuzzy set, level set,ternary hemiring, interval-valued Intuitionistic fuzzy set, homomorphism. 

 

1. Introduction 

Fuzzy set theory has been developed in many fields by many 

researchers and they concentrated more interesting to working 

different areas of mathematics such as Groups, Rings, 

Analysis, Topology, Graphs and so many. Atanassov.K.T. and 

Gargov.G.[4] are introduced Interval-Valued Intuitionistic 

Fuzzy Sets(IVIFS), which is a generalization of the IFS. Since 

2015 Ezzatallah Baloui Jamkhaneh[6] present generalized 

interval valued Intuitionistic fuzzy set as an extension of 

interval valued Intuitionistic fuzzy set. Bhowmik.M and 

Pal.M.[5],[6] are introduced notions of Partition of Generalized 

IVIFS and some properties of them. Said Broumi and Florentin 

Smarandache[13] are discussed interval valued Intuitionistic 

Hesitant Fuzzy Set  by using some new operators.Recently, a 

few researchers trying to find new ideas of fuzzy algebraic 

structures as Intuitionistic fuzzy algebraic structures.In this 

paper, we introduced the concept of  Interval-Valued 

Intuitionistic Fuzzy Ternary Subhemiring under 

homomorphism and anti-homomorphism. 

 

2. Preliminaries  
In this section, we are using some basic definitions and we 

consider as X is a Universal set. 

A  Hemiring R is the generalization of  semiring and also 

generalization of Ring defined by  Lister.W.G[11].  

In briefly, A hemiring is a non-empty set R on which 

operations of addition and multiplication have been defined 

such that the following conditions are satisfied: i) ( R, +) is a 

commutative monoid with identity element 0. ii) ( R, . ) is a 

semigroup. iii) Multiplication distributes over addition from 

either side ( a.(b+c)=(a.b)+(a.c) and (a+b).c=(a.c)+(b.c)). iv) 

Multiplication by 0 annihilates R. v) 1 not equal to 0. 

A ternary hemiring is also the generalization of ternary 

Semiring. A non-empty subset T of R is called ternary 

subhemiring if a b T   and abc T  for all a, b and c are in 

T.  

2.1.Definition: An IFS A in X is defined as an object of the 

form     , , :A x x x x XA A   , where the functions 

 : 0,1XA   and  : 0,1XA   denote the degree of 

membership and non-membership functions of A respectively 

and    0 1x xA A     for each x X . 

2.2.Definition: Interval valued Intuitionistic fuzzy set (IVIFS) 

A in X is defined as an object of the form 

    , , |A x M x N x x XA A  ,where the functions 

   :M x X IA   and    :N x X IA  , denote the degree of 

membership and degree of non-membership of A respectively, 

where      ,M x M x M xA AL AU    ,

     ,N x N x N xA AL AU    ,    0 1M x N xAU AU    

for each x X . 

2.3.Definition: Let [I] be the set of all closed subintervals of 

the interval [0,1] and        ,M x M x M x IA AL AU     

and        ,N x N x N x IA AL AU     then 

   N x M xA A  iff     N x M xAL AL  and 

   N x M xAU AU  for each x X .  

2.4.Definition: Let ( R, +, . ) be a ternary hemiring. An interval 

valued Intuitionistic fuzzy set T is said to be an interval valued 

Intuitionistic fuzzy ternary subhemiring (IVIFTSHR) of R if 

the following conditions are satisfied: 

     ) min{ , }i M x y M x M yT T T 

       ) min{ , , }ii M xyz M x M y M zT T T T

     ) max{ , }iii N x y N x N yT T T 

       ) max{ , , }iv N xyz N x N y N zT T T T   for each x, y and 

z in R. 
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2.5.Definition: Let A be an IVIFS of  X. For ,   in [0, 1], the 

level subset of A is the set 

     { , , }
,

A x X M x N xA A 
 

      for each x X . 

2.6.Definition: Let  , ,.R   and  1
, ,.R   be any two ternary 

hemirings. Then
1

:f R R  is called a homomorphism if it 

satisfies the following axioms: 

     )i f x y f x f y     

       )ii f xyz f x f y f z   for each x, y and z in R. 

2.7.Definition: Let  , ,.R   and  1
, ,.R   be any two ternary 

hemirings. Then
1

:f R R  is called an anti-homomorphism if 

it satisfies the following axioms: 

     )i f x y f x f y    

        )ii f xyz f z f y f x   for each x, y and z in R 

3. Some Properties of IVIFSHR 

Theorem:3.1 Let  , ,.R   and  1
, ,.R   be any two ternary 

hemirings. Then the homomorphic image of an IVIFTSHR of 

R is an IVIFTSHR of 
1

R . 

Proof: Let 
1

:f R R  be a homomorphism. Let 

 M f MT U , where MU  is an IVIFTSHR of R. Now,

      M f x f y M x yT U       min ,M x M yU U  

⟹     M f x f yT        min ,M f x M f yT T  for 

all    ,f x f y
 

in 
1

R  and 

        M f x f y f z M xyzT U  

      min , ,M x M y M zU U U which implies that 

      M f x f y f zT  

         min , ,M f x M f y M f zT T T  for all 

     ,f x f y and f z in 
1

R . On the other hand, let 

 N f NT U , where NU  is an IVIFTSHR of R. Now,

    N f x f yT   N x yU       max ,N x N yU U  

⟹     N f x f yT        max ,N f x N f yT T for all 

   ,f x f y  in 
1

R  and         N f x f y f z N xyzT U  

      max , ,N x N y N zU U U which implies that 

      N f x f y f zT

         max , ,N f x N f y N f zT T T  for all 

   ,f x f y  and  f z in 
1

R .From all the above, we conclude 

that T is an IVIFTSHR of 
1

R . Hence, the homomorphic image 

of an IVIFTSHR of R is an IVIFTSHR of 
1

R . 

Theorem:3.2 Let  , ,.R   and  1
, ,.R   be any two ternary 

hemirings. Then the anti-homomorphic image of an IVIFTSHR 

of R is an IVIFTSHR of 
1

R . 

Proof: It is trivial. 

Theorem:3.3 Let  , ,.R   and  1
, ,.R   be any two ternary 

hemirings. Then the homomorphic pre-image of an IVIFTSHR 

of
1

R  is an IVIFTSHR of R. 

Proof: Let 
1

:f R R  be a homomorphism. Let 

 M f MT U , where MT  is an IVIFTSHR of 
1

R  . Now,

      M x y M f x f yU T  

      min ,M f x M f yT T  ⟹  M x yU 

    ,min M x M yU U  for all x and y in R and 

        M xyz M f x f y f zU T  

         min , ,M f x M f y M f zT T T which implies 

that  M xyzU        min , ,M x M y M zU U U  for all x, y 

and z in R. On the other hand, let  N f NT U , where NT  is 

an IVIFTSHR of R. Now,  N x yU      N f x f yT   

      max ,N f x N f yT T  ⟹  N x yU 

    max ,N x N yU U for all x and y in R and 

        N xyz N f x f y f zU T  

         max , ,N f x N f y N f zT T T which implies 

that  N xyzU        max , ,N x N y N zU U U  for all x, y 

and z in R.From all the above, we conclude that U is an 

IVIFTSHR of R. Hence, the homomorphic pre-image of an 

IVITFSHR of 
1

R  is an IVIFTSHR of R. 

Theorem:3.4 Let  , ,.R   and  1
, ,.R   be any two ternary 

hemirings. Then the  anti-homomorphic pre-image of an 

IVIFTSHR of
1

R  is an IVIFTSHR of R. 

Proof: It is trivial. 
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Theorem:3.5 Let A be an IVIFTSHR of R. Then for α, β in [0, 

1], 
 ,

A
 

 is an IVIFTSHR of R. 

Proof: Let x,y and z in 
 ,

A
 

. Now, 

      min ,M x y M x M yA A A   min ,  ⟹

 M x yA    and

        min , ,M xyz M x M y M zA A A A  min , ,  

⟹  M xyzA  . On the other hand 

      max ,N x y N x N yA A A   max ,  ⟹

 N x yA    for all x and y in 
 ,

A
 

 and 

        max , ,N xyz N x N y N zA A A A  max , ,   ⟹

 AN xyz  . From all the above, we get  x+y and xyz in 

 ,
A
 

. Hence 
 ,

A
 

 is a IVIFSHR of R. 

Theorem:3.6 Let ( R, +, .) and  1
, ,.R   be any two ternary 

hemirings. If 
1

:f R R  is a homomorphism, then the 

homomorphic  image of a level ternary subhemiring of an 

IVIFTSHR of R is a level ternary subhemiring of an 

IVIFTSHR of 
1

R . 

Proof: Let 
1

:f R R  be a homomorphism. Let 

 M f MT U , where MU  is an IVIFTSHR of R. Clearly, 

MT is an IVIFTSHR of 
1

R ( If x, y and z in R, then f(x),f(y) 

and f(z) in 
1

R ). Let 
 ,

A
   

be a  level ternary subhemiring of  

MU .Suppose x,y and z in 
 ,

A
 

 , then x+y and xyz in 

 ,
A
 

. Now     M f x M xT U   ⟹   M f xT  , 

similarly   M f yT   and   M f zT  , for all 

     ,f x f y and f z  in 
1

R . Now 

      M f x f y M x yT U       min ,M x M yU U

      min ,M f x M f yT T  min ,  ⟹

    M f x f yT     for all    f x and f y  in 
1

R . And 

        M f x f y f z M xyzT U  

      min , ,M x M y M zU U U

         min , ,M f x M f y M f zT T T  min , ,  

⟹       M f x f y f zT   for all    ,f x f y  and  f z  

in 
1

R . On the other hand, let  N f NT U , where NU  is an 

IVIFTSHR of R. Clearly, NT is an IVIFTSHR of 
1

R . Let 

 ,
A
   

be a  level ternary subhemiring of  NU .Suppose x,y 

and z in 
 ,

A
 

 , then x+y and xyz in 
 ,

A
 

. Now 

    N f x N xT U   ⟹   N f xT  , similarly 

  N f yT   and   N f zT  , for all 

     ,f x f y and f z  in 
1

R . Now 

      N f x f y N x yT U       max ,N x N yU U

      max ,N f x N f yT T  max ,  ⟹

    N f x f yT     for all    f x and f y  in 
1

R . And 

        N f x f y f z N xyzT U  

      max , ,N x N y N zU U U

         max , ,N f x N f y N f zT T T  max , ,  

⟹       N f x f y f zT   for all    ,f x f y  and  f z  

in 
1

R . Hence the homomorphic image of a level ternary 

subhemiring of an IVIFTSH of R is a level ternary 

subhemiring of an IVIFTSH of 
1

R .  

Theorem:3.7 Let ( R, +, .) and  1
, ,.R   be any two ternary 

hemirings. If 
1

:f R R  is an anti-homomorphism, then the 

anti-homomorphic  image of a level ternary subhemiring of an 

IVIFTSHR of R is a level ternary subhemiring of an 

IVIFTSHR of 
1

R . 

Proof: It is trivial. 

Theorem:3.8 Let ( R, +, .) and  1
, ,.R   be any two ternary 

hemirings. If 
1

:f R R  is a homomorphism, then the 

homomorphic  pre-image of a level ternary subhemiring of an 

IVIFTSHR of 
1

R  is a level ternary subhemiring of an 

IVIFTSHR of R. 

Proof: Let 
1

:f R R  be a homomorphism. Let 

 M f MT U , where MT  is an IVIFTSHR of 
1

R  . Clearly, 

MU is an IVIFTSHR of R. Suppose f(x), f(y) and f(z) in 

 ,
A
 

 , then f(x)+f(y) and f(x)f(y)f(z) in 
 ,

A
 

. Now 

    M x M f xU T   ⟹  M xU  , similarly 

 M yU   and  M zU  , for all x, y and z in R. Now 

      M x y M f x f yU T  

      min ,M f x M f yT T     min ,M x M yU U

 min ,  ⟹  M x yU     for all x and y in R. And 

        M xyz M f x f y f zU T  
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         min , ,M f x M f y M f zT T T

      min , ,M x M y M zU U U  min , ,   ⟹

 M xyzU   for all x, y and z in R. On the other hand, let 

 N f NU T , where NT  is an IVIFTSHR of 
1

R . Clearly, 

NU is an IVIFTSHR of R. Now     N x N f xU T   ⟹

 N xU  , similarly  N yU   and  N zU  , for all x, 

y and z in R. Now       N x y N f x f yU T  

      max ,N f x N f yT T     max ,N x N yU U

 max ,  ⟹  N x yU    for all x and y in R. And 

        N xyz N f x f y f zU T  

         max , ,N f x N f y N f zT T T

      max , ,N x N y N zU U U  max , ,   ⟹

 N xyzU   for all x, y and z in R. Hence the homomorphic 

pre-image of a level ternary subhemiring of an IVIFTSH of 
1

R  

is a level ternary subhemiring of an IVIFTSH of R. 

Theorem:3.9 Let ( R, +, .) and  1
, ,.R   be any two ternary 

hemirings. If 
1

:f R R  is an anti-homomorphism, then the 

anti-homomorphic  pre-image of a level ternary subhemiring of 

an IVIFTSHR of 
1

R  is a level ternary subhemiring of an 

IVIFTSHR of R. 

Proof: It is trivial. 

In the following Theorem is the Composition of Two 

Functions: 

Theorem:3.10 Let T be an IVIFTSHR of 
1

R  and f is a 

homomorphism from a hemiring R into 
1

R . Then T f  is an 

IVIFTSHR of R. 

Proof: Let T be an IVIFTSHR of 
1

R . Then we have, 

     M f x y M f x yT T        M f x f yT 

      min ,M f x M f yT T  which implies that 

  M f x yT         min ,M f x M f yT T  for all 

x and y in R. And      M f xyz M f xyzT T  

      M f x f y f zT  

         min , ,M f x M f y M f zT T T ⟹

  M f xyzT  

         min , ,M f x M f y M f zT T T  for all x, y 

and z in R. On the other hand   N f x yT   

  N f x yT       N f x f yT   

      max ,N f x N f yT T  ⟹

         max ,N f x y N f x N f yT T T   for all x 

and y in R. And   N f xyzT   N f xyzT

      N f x f y f zT

         max , ,N f x N f y N f zT T T ⟹

  N f xyzT

         max , ,N f x N f y N f zT T T  for all x, y  

and z in R. Hence T f  is an IVIFTSHR of R. 

Theorem:3.11 Let T be an IVIFTSHR of 
1

R  and f is an anti-

homomorphism from a hemiring R into 
1

R . Then T f  is an 

IVIFTSHR of R. 

Proof: It is trivial. 

References 

[1] Anitha.N, Level Set of Intuitionistic Fuzzy 

Subhemirings of a Hemiring, International Journal on 

Engineering Technology and Sciences, Vol.2(10), pp. 

70-73, 2015. 

[2]  Anitha.N, Intuitionistic Q-Fuzzy Subhemiring of a 

Hemiring, International Journal on Engineering 

Technology and Sciences, Vol.2(11), pp. 70-73, 2015. 

[3]  Atanassov.K.T., Intuitionistic Fuzzy Sets, Fuzzy Sets 

and Systems, Vol.20(1), pp. 87-96, 1986. 

[4]  Atanassov.K.T., Gargov.G., Interval Valued 

Intuitionistic Fuzzy Sets, Fuzzy Sets and Systems, 

Vol.31(3), pp. 343-349, 1989. 

[5]  Bhowmik.M and Pal.M., Partition of Generalized 

Interval-Valued Intuitionistic Fuzzy Sets and Some 

properties, Int.J.Appl.Math.Anal.Appl., Vol.4(1), pp. 

1-10, 2009. 

[6]  Bhowmik.M and Pal.M., Generalized Interval-Valued 

Intuitionistic Fuzzy Sets, J.Fuzzy Math., Vol.18(2), 

pp. 357-371, 2010.  

[7] Choudhury.F.P., Chakraborty.A.B. and Khares.S., A 

Note on Fuzzy Subgroups and Fuzzy 

Homomorphism, Journal of Mathematical Analysis 

and Applications, Vol.131, pp. 537-553, 1988. 

[8] Ezzatallah Baloui Jamkhaneh, New Interval Value 

Intuitionistic Fuzzy Sets, Research and 

Communications in Mathematics and Mathematical 

Sciences, Vol.5(1), pp. 33-46, 2015. 

[9] Giri.R.D and Chide.B.R., Prime Radical in Ternary 

Hemirings, International Journal of Pure and Applied 

Mathematics, Vol.94(5), pp. 631-647, 2014. 

[10]  Hur.K., Kang.H.W and Song.H.K., Intuitionistic 

Fuzzy Subgroups and Subrings, Honam Math.J., 

Vol.25(1), pp. 19-41, 2003. 

[11] Lister.W.G., Ternary Rings, Trans.Amer.Math.Soc., 

Vol.154, pp.  37-55, 1971. 



DOI: 10.18535/ijsrm/v5i7.49 
 

N.Anitha, IJSRM Volume 5 Issue 07 July 2017 [www.ijsrm.in]                                                                            Page 6206 

[12] Monoranjan Bhowmik and Madhumangal Pal, Some 

Results on Generalized Interval-Valued Intuitionistic 

Fuzzy Sets, International Journal of Fuzzy Systems, 

Vol.14(2), 2012. 

[13] Said Broumi and Florentin Smarandache, New 

Operations Over Interval Valued Intuitionistic 

Hesitant Fuzzy Set, Mathematics and Statistics, 

Vol.2(2), pp. 62-71, 2014. 

[14] Saravanan.V., Anitha.B and Sivakumar.D.,  

Homomorphism and Anti-Homomorphism of 

Intuitionistic  ,   - Fuzzy Subring of a Ring, 

Research Gate, 2015. 

[15] Zhan.J.M. and Dudek.W.A., Interval Valued 

Intuitionistic ( S,T )-Fuzzy H -Submodules, Acta 

Mathematica Sinica, English Series, Vol.22(4), pp.  

963-970, 2006. 

      

Author Profile 

                   

Dr. N. ANITHA., M.Sc., M.Phil., PGDCA.,Ph.D. Assistant 

Professor (Department of Mathematics, Periyar University PG 

Extension Centre) is working in the  specialization Ring 

Theory and Fuzzy Algebra. She has published more than 25 

Research Papers in peer reviewed and  reputed Journals.

 
 


