
 
Impact Factor(JCC): 3.8624 - This article can be downloaded from www.impactjournals.us 

 

IMPACT: International Journal of Research in Applie d, 
Natural and Social Sciences (IMPACT: IJRANSS)  
ISSN (P): 2347-4580; ISSN (E): 2321-8851  
Vol. 6, Issue 7, Jul 2018, 27-34 
© Impact Journals 

 

TRANSLATION OF BIPOLAR VALUED FUZZY SUBHEMIRING OF A HEMIRING 

N. Kumaran1, K. Arjunan2 & B. Ananth3 
1Associate Professor, Department of Mathematics, GRT Institute of Engineering and Technology,  

Thiruvallur, Tamil Nadu, India 
2Research Scholar, Department of Mathematics, Alagappa Government Arts College, Karaikudi, Tamil Nadu, India 

3Department of Mathematics, H. H. The Rajah’s College, Pudukkottai, Tamil Nadu, India 

 

Received: 05 Jun 2018 Accepted: 06 Jul 2018 Published: 16 Jul 2018 
 

ABSTRACT 

In this paper, some definitions and new Theorems of a bipolar valued fuzzy subhemiring of a hemiring are 

presented. Using the definition of translation of bipolar valued fuzzy subhemiring of a hemiring, union, intersection and 

translation Theorems are introduced. 
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INTRODUCTION 

The concept of fuzzy sets was introduced by Zadeh [15]. Since its inception, the theory of fuzzy sets has 

developed in many directions and is finding applications in a wide variety of fields. In [5] Rosenfeld used this concept to 

develop the theory of fuzzy groups of a group. In fact, many basic properties in group theory are found to be carried over to 

fuzzy groups. Lee [9] introduced the notion of bipolar valued fuzzy sets. Bipolar valued fuzzy sets are an extension of 

fuzzy sets whose membership degree range is enlarged from the interval [0, 1] to [−1, 1]. In a bipolar valued fuzzy set,                 

the membership degree 0 means that elements are irrelevant to the corresponding property, the membership degree (0, 1] 

indicates that elements somewhat satisfy the property and the membership degree [−1, 0 ) indicates that elements 

somewhat satisfy the implicit counter property. Anitha.M.S., Muruganantha Prasad & K. Arjunan[1] defined as bipolar 

valued fuzzy subgroups of a group. In this paper, we introduce the concept of bipolar valued fuzzy translation of bipolar 

valued fuzzy subhemirings of a hemiring. Using these concepts, some results are established. 

1. PRELIMINARIES 

1.1. Definition 

A bipolar valued fuzzy set (BVFS) of X is defined as an object of the form A = { < x, A+(x), A−(x) >/ x∈X}, 

where A+
 : X→ [0, 1] and A−

 : X→ [−1, 0]. The positive membership degree A+(x) denotes the satisfaction degree of an 

element x to the property corresponding to a bipolar valued fuzzy set A and the negative membership degree A−(x) denotes 

the satisfaction degree of an element x to some implicit counter-property corresponding to a bipolar valued fuzzy set A.  
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1.2. Example 

A = { < x, 0.8, −0.6 >, < y, 0.7, −0.5 >, < z, 0.9, −0.4 >} is a bipolar valued fuzzy subset of X = {x, y, z }. 

1.3. Definition 

Let S be a hemiring. A bipolar valued fuzzy subset B of S is said to be a bipolar valued fuzzy subhemiring of S 

(BVFSHR) if the following conditions are satisfied, 

• B+(x+y) ≥ min{ B+(x), B+(y) } 

• B+(xy) ≥ min{ B+ (x), B+ (y) } 

• B− (x+y) ≤ max{ B− (x), B− (y) } 

• B− (xy) ≤ max{ B− (x), B− (y) } for all x and y in S. 

1.4. Example: 

Let S = Z3 = { 0, 1, 2 } be a hemiring with respect to the ordinary addition and multiplication. Then A = { < 0, 0.8, 

− 0.9 >, < 1, 0.6, −0.8 >, < 2, 0.6, − 0.8 > } is a bipolar valued fuzzy subhemiring of S. 

1.5. Definition 

Let X and Y be any two sets. Let f : X→ Y be any function and let A be a bipolar valued fuzzy subset in X, V be a 

bipolar valued fuzzy subset in f(X) = Y, defined by V+(y) = sup
)(1 yfx −∈

A+(x) and V−(y) = inf
)(1 yfx −∈

A−(x), for all x in X and y in 

Y. A is called a preimage of V under f and is defined as A+(x) = V+( f(x) ), A−(x) = V−( f(x) ) for all x in X and is denoted 

by f-1(V). 

1.6. Definition 

Let A = 〈 A+, A− 
〉 be a bipolar valued fuzzy subset of X and α in [ 0, 1– sup { A+(x)} ], β in [−1– inf { A−(x)}, 0 ]. 

Then T = 〈 T+, T− 
〉 is called a bipolar valued fuzzy translation of A if T+(x) = i

AT α
+ (x) = A+(x)+ α, T−(x) = 

AT −
β (x) = 

A−(x) + β, for all x in X.  

1.7 Example 

Consider the set X = { 0, 1, 2, 3, 4 }. Let A = { (0, 0.5, −0.1), (1, 0.4, −0.3 ), ( 2, 0.6, −0.05 ), ( 3, 0.45, −0.2), (4, 

0.2, −0.5) } be a bipolar valued fuzzy subset of X and α = 0.1, β = −0.1. Then the bipolar valued fuzzy translation of A is T 

= TA
(0.1, −0.1 ) = { (0, 0.6, −0.2), (1, 0.5, −0.4), ( 2, 0.7, −0.15), ( 3, 0.55, −0.3), (4, 0.3, −0.6) }. 

2. PROPERTIES 

2.1. Theorem 

If M and N are two bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A of a hemiring R, then 

their intersection M∩N is also a bipolar valued fuzzy translation of A. 
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Proof: Let x and y belong to R. Let M =
AT ),( βα = { 〈 x, A+(x) + α, A−(x) + β 〉 / x∈R } and N =

AT ),( δγ = { 〈 x, A+(x) 

+ γ, A−(x) + δ 〉 / x∈R } be two bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A = 〈 A+, A− 
〉 of R. 

Let C = M∩N and C = { 〈 x, C+(x), C−(x) 〉 / x∈R }, where C+(x) = min { A+(x) + α, A+(x) + γ } and C−(x) = max { A−(x) + 

β, A−(x)+δ }. 

Case (i): α ≤ γ and β ≤ δ. Now C+(x) = min{M+(x), N+(x) } = min{A +(x)+α, A+(x)+γ}= A +(x)+α = M+(x) for all x 

in R. And C−(x) = max { M−(x), N−(x) } = max { A−(x) + β, A−(x) + δ }= A −(x) + δ = N−(x) for all x in R. Therefore C =

AT ),( δα = { 〈 x, A+(x) + α, A−(x)+ δ 〉 / x∈R } is a bipolar valued fuzzy translation of bipolar valued fuzzy subhemiring A of 

R. 

Case (ii): α ≥ γ and β ≥ δ. Now C+(x) = min { M+(x), N+(x) } = min { A +(x) + α, A+(x)+ γ } = A+(x) + γ = N+(x) 

for all x in R. And C−(x) = max { M−(x), N−(x) } = max { A−(x) + β, A−(x) + δ } = A−(x) + β = M−(x) for all x in R. 

Therefore C =
AT ),( βγ = { 〈 x, A+(x)+ γ, A−(x)+ β 〉 / x∈R } is a bipolar valued fuzzy translation of bipolar valued fuzzy 

subhemiring A of R. 

Case (iii): α ≤ γ and β ≥ δ. Clearly C = 
AT ),( βα = { 〈 x, A+(x) + α, A−(x)+β 〉 / x∈R} is a bipolar valued fuzzy 

translation of bipolar valued fuzzy subhemiring A of R. 

Case (iv): α ≥ γ and β ≤ δ. Clearly C =
AT ),( δγ = { 〈 x, A+(x)+ γ, A−(x)+ δ 〉 / x∈R } is a bipolar valued fuzzy 

translation of bipolar valued fuzzy subhemiring A of R. In other cases are true, so in all the cases, the intersection of any 

two bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A of R is a bipolar valued fuzzy translation of A. 

2.2. Theorem 

The intersection of a family of bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A of a 

hemiring R is a bipolar valued fuzzy translation of A. 

Proof: Using the Theorem 2.1, we can prove easily.  

2.3. Theorem 

Union of any two bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A of a hemiring R is a 

bipolar valued fuzzy translation of A. 

Proof: Let x and y belong to R. Let M =
AT ),( βα = { 〈 x, A+(x) + α, A−(x) + β 〉 / x∈R } and N =

AT ),( δγ = { 〈 x, A+(x) 

+ γ, A−(x) + δ 〉 / x∈R } be two bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A = 〈 A+, A− 
〉 of R. 

Let C = M∪N and C = { 〈 x, C+(x), C−(x) 〉 / x∈R }, where C+(x) = max { A+(x) + α, A+(x) + γ } and C−(x) = Min { A −(x)+ 

β, A−(x)+ δ }. 

Case (i): α ≤ γ and β ≤ δ. Now C+(x) = max { M+(x), N+(x) } = max{A+(x)+α, A+(x)+ γ}= A +(x)+ γ = N+(x) for 

all x and y in R. And C−(x) = Min { M −(x), N−(x) } = Min { A −(x)+ β, A−(x)+ δ} = A −(x)+ β = M−(x) for all x in R. 
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Therefore C =
AT ),( βγ = { 〈 x, A+(x) + γ, A−(x)+ β 〉 / x∈R } is a bipolar valued fuzzy translation of bipolar valued fuzzy 

subhemiring A of R. 

Case (ii): α ≥ γ and β ≥ δ. Now C+(x) = max { M+(x), N+(x) } = max { A+(x) + α, A+(x)+ γ}= A +(x) + α = M+(x) 

for all x in R. And C−(x) = min{ M−(x), N−(x) } = min {A −(x)+β, A−(x)+ δ} = A −(x)+ δ = N−(x) for all x in R. Therefore C 

=
AT ),( δα = { 〈 x, A+(x)+ α, A−(x)+ δ 〉 / x∈R } is a bipolar valued fuzzy translation of bipolar valued fuzzy subhemiring A 

of R. 

Case (iii): α ≤ γ and β ≥ δ. Clearly C =
AT ),( δγ = { 〈 x, A+(x) + γ, A−(x)+δ 〉 / x∈R } is a bipolar valued fuzzy 

translation of bipolar valued fuzzy subhemiring A of R. 

Case (iv): α ≥ γ and β ≤ δ. Clearly C =
AT ),( βα = { 〈 x, A+(x) + α, A−(x)+β〉 / x∈R } is a bipolar valued fuzzy 

translation of bipolar valued fuzzy subhemiring A of R. In other cases are true, so in all the cases, union of any two bipolar 

valued fuzzy translations of bipolar valued fuzzy subhemiring A of R is a bipolar valued fuzzy translation of A. 

2.4. Theorem 

The union of a family of bipolar valued fuzzy translations of bipolar valued fuzzy subhemiring A of a hemiring R 

is a bipolar valued fuzzy translation of A. 

Proof: Using the Theorem 2.1, we can prove easily. 

2.5. Theorem 

A bipolar valued fuzzy translation of a bipolar valued fuzzy subhemiring A of a hemiring R is a bipolar valued 

fuzzy subhemiring of R. 

Proof: Assume that T = 〈 T+, T− 
〉 is a bipolar valued fuzzy translation of a bipolar valued fuzzy subhemiring A = 〈 

A+, A− 
〉 of a hemiring R. Let x and y in R. We have T+(x+y) = A+(x+y) + α ≥ min{ A+(x), A+(y) } + α = min { A+(x) + α, 

A+(y) + α } = min { T+(x), T+(y) }. Therefore T+(x+y) ≥ min { T+(x), T+(y) } for all x and y in R. And T+(xy) = A+(xy) + α 

≥ min{ A+(x), A+(y) } + α = min { A+(x) + α, A+(y) + α }= min { T +(x), T+(y) }. Therefore T+(xy) ≥ min { T+(x), T+(y) } 

for all x and y in R. Also T−(x+y) = A−(x+y) +β ≤ max { A−(x), A−(y) }+ β = max { A−(x) + β, A−(y) + β } = max { T−(x), 

T−(y) }. Therefore T−(x+y) ≤ max{ T−(x), T−(y) } for all x and y in R. And T−(xy) = A−(xy) +β ≤ max{ A−(x), A−(y) }+ β = 

max { A−(x) + β, A−(y) + β }= max { T−(x), T−(y) }. Therefore T−(xy) ≤ max { T−(x), T−(y) } for all x and y in R. Hence T 

is a bipolar valued fuzzy subhemiring of R. 

2.6. Theorem 

Let ( R, +, .) and ( R׀, +, .) be any two hemirings and f be a homomorphism. Then the homomorphic image of a 

bipolar valued fuzzy translation of a bipolar valued fuzzy subhemiring A of R is also a bipolar valued fuzzy subhemiring of 

R׀. 
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Proof: Let V = (V+, V− ) = f(
AT ),( βα ), where 

AT ),( βα  is a bipolar valued fuzzy translation of a bipolar valued fuzzy 

subhemiring A = (A+, A− ) of R. We have to prove that V is a bipolar valued fuzzy subhemiring of R׀. For all f(x) and f(y) 

in R׀, we have V+[ f(x)+f(y)] = V +
 [ f(x+y) ] ≥ α

AT + (x+y) = A+(x+y)+ α ≥ min{ A+(x), A+(y)}+ α = min{A+(x)+α, 

A+(y)+α} = min{ α
AT + (x), α

AT + (y) }  

which implies that V+[ f(x)+f(y) ] ≥ min { V+( f(x) ), V+( f(y) ) } for all f(x) and f(y) in R׀. And V+[ f(x)f(y)] = V +
 

[ f(xy) ] ≥ α
AT + (xy) = A+(xy)+ α ≥ min{ A+(x), A+(y) }+α = min{A+(x)+α, A+(y)+α }= min{ α

AT + (x), α
AT + (y) }  

which implies that V+[ f(x)f(y) ] ≥ min { V+( f(x) ), V+( f(y) ) } for all f(x) and f(y) in R ׀. Also V−[ f(x)+f(y) ] = 

V−[ f(x+y) ] ≤ 
AT −

β (x+y) = A−(x+y)+ β ≤ max{ A−(x), A−(y) }+β = max { A−(x)+β, A−(y)+β} = max {
AT −

β (x), 
AT −

β (y) }  

which implies that V−[ f(x)+f(y) ] ≤ max { V−( f(x) ), V−( f(y) ) } for all f(x) and f(y) in R׀. And V−[ f(x)f(y) ] = 

V−[ f(xy) ] ≤ 
AT −

β (xy) = A−(xy)+ β ≤ max {A−(x), A−(y) }+ β = max { A−(x)+β, A−(y)+β} = max {
AT −

β (x), 
AT −

β (y) } 

which implies that V−[ f(x)f(y) ] ≤ max { V−( f(x) ), V−( f(y) ) } for all f(x) and f(y) in R׀. Therefore V is a bipolar valued 

fuzzy subhemiring of R׀. 

2.7. Theorem 

Let ( R, +, . ) and ( R׀, +, . ) be any two hemirings and f be a homomorphism. Then the homomorphic pre-image 

of bipolar valued fuzzy translation of a bipolar valued fuzzy subhemiring V of R׀ is a bipolar valued fuzzy subhemiring of 

R. 

Proof: Let T = 
VT ),( βα = f(A), where 

VT ),( βα  is a bipolar valued fuzzy translation of bipolar valued fuzzy 

subhemiring V = ( V+, V− ) of R׀. We have to prove that A = (A+, A− ) is a bipolar valued fuzzy subhemiring of R. Let x 

and y in R. Then A+(x+y) = VT +
α ( f(x+y) ) = VT +

α ( f(x)+f(y) ) = V+[ f(x)+f(y) ]+ α ≥ min { V+( f(x) ), V+( f(y) ) }+ α = 

min {V +( f(x) ) + α, V+( f(y) ) + α } = min { VT +
α (f(x) ), VT +

α (f(y))} = min { A +(x), A+(y) } which implies that A+(x+y) ≥ 

min{A +(x), A+(y)} for all x, y in R. And A+(xy) = VT +
α (f(xy)) = VT +

α ( f(x)f(y)) = V+[ f(x)f(y) ] + α ≥ min { V+( f(x) ), 

V+( f(y) ) }+ α = min { V+( f(x) ) + α, V+( f(y) ) + α } = min { VT +
α  ( f(x) ), VT +

α  ( f(y) ) } = min { A+(x), A+(y) } which 

implies that A+(xy) ≥ Min { A +(x), A+(y) } for all x and y in R. Also A−(x+y) = 
VT −

β ( f(x+y) ) = 
VT −

β  ( f(x)+f(y) ) = V−[ 

f(x)+f(y) ] +β ≤ max {V−(f(x)), V−(f(y)) }+ β = max{V−( f(x))+β, V−( f(y)) + β } = max{ 
VT −

β (f(x) ), 
VT −

β  ( f(y) ) } = max 

{ A −(x), A−(y) } which implies A−(x+y) ≤ max{ A−(x), A−(y) } for all x and y in R. And A−(xy) = 
VT −

β  ( f(xy) ) = 
VT −

β ( 

f(x)f(y) ) = V−[ f(x)f(y) ] +β ≤ max { V−( f(x) ), V−( f(y)) }+ β = max { V−( f(x)) + β, V−( f(y)) + β } = max { 
VT −

β  ( f(x) ), 

VT −
β ( f(y) ) } = max { A−(x), A−(y) } which implies A−(xy) ≤ max{ A−(x), A−(y) } for all x and y in R. Therefore A is a 

bipolar valued fuzzy subhemiring of R. 
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2.8. Theorem 

Let ( R, +, . ) and ( R׀, +, . ) be any two hemirings and f be a anti-homomorphism. Then the anti-homomorphic 

image of a bipolar valued fuzzy translation of a bipolar valued fuzzy subhemiring A of R is also a bipolar valued fuzzy 

subhemiring of R׀. 

Proof: Let V = (V+, V− ) = f(
AT ),( βα ), where 

AT ),( βα  is a bipolar valued fuzzy translation of a bipolar valued fuzzy 

subhemiring A = (A+, A− ) of R. We have to prove that V is a bipolar valued fuzzy subhemiring of R׀. For all f(x) and f(y) 

in R׀, we have V+[ f(x)+f(y)] = V +
 [ f(y+x) ] ≥ α

AT + (y+x) = A+(y+x) + α ≥ min{ A+(y), A+(x) }+ α = min {A+(x)+α, 

A+(y)+α } = min { α
AT + (x), α

AT + (y) } which implies that V+[ f(x)+f(y) ] ≥ min { V+( f(x) ), V+( f(y) ) } for all f(x) and 

f(y) in R׀. And V+[ f(x)f(y)] = V +
 [ f(yx) ] ≥ α

AT + (yx) = A+(yx) + α ≥ min{ A+(y), A+(x) }+α = min {A+(x)+α, A+(y)+α } 

= min { α
AT + (x), α

AT + (y) } which implies that V+[ f(x)f(y) ] ≥ min { V+( f(x) ), V+( f(y) ) } for all f(x) and f(y) in R׀. 

Also V−[ f(x)+f(y) ] = V −[ f(y+x) ] ≤ 
AT −

β (y+x) = A−(y+x) + β ≤ max { A−(y), A−(x) }+ β = max { A−(x)+ β, A−(y) + β }= 

max {
AT −

β (x), 
AT −

β (y) } which implies that V−[ f(x) + f(y) ] ≤ max { V−( f(x) ), V−( f(y) ) } for all f(x) and f(y) in R׀. And 

V−[ f(x)f(y) ] = V −[ f(yx) ] ≤ 
AT −

β (yx) = A−(yx) + β ≤ max { A−(x), A−(y) } + β = max { A−(x) + β, A−(y) + β}= max            

{
AT −

β (x), 
AT −

β (y) } which implies that V−[ f(x)f(y) ] ≤ max { V−( f(x) ), V−( f(y) ) } for all f(x) and f(y) in R׀. Therefore V 

is a bipolar valued fuzzy subhemiring of R׀. 

2.9. Theorem 

Let ( R, +, . ) and ( R׀, +, . ) be any two hemirings and f be an anti-homomorphism. Then the anti-homomorphic 

pre-image of bipolar valued fuzzy translation of a bipolar valued fuzzy subhemiring V of R ׀ is a bipolar valued fuzzy 

subhemiring of R. 

Proof: Let T = 
VT ),( βα  = f(A), where 

VT ),( βα  is a bipolar valued fuzzy translation of bipolar valued fuzzy 

subhemiring V = (V+, V− ) of R׀. We have to prove that A = (A+, A− ) is a bipolar valued fuzzy subhemiring of R. Let x and 

y in R. Then A+(x+y) = VT +
α ( f(x+y) ) = VT +

α ( f(y)+f(x) ) = V+[ f(y)+f(x) ] + α ≥ min { V+( f(y) ), V+( f(x) ) }+ α = min  

{ V +( f(x) ) + α, V+( f(y) ) + α } = min{ VT +
α ( f(x) ), VT +

α ( f(y))} = min{A +(x), A+(y) } which implies that A+(x+y) ≥ min 

{ A +(x), A+(y) } for all x, y in R. And A+(xy) = VT +
α ( f(xy) ) = VT +

α ( f(y)f(x) ) = V+[ f(y)f(x) ] + α ≥ min { V+( f(y) ), V+( 

f(x) ) }+ α = min { V+( f(x) ) + α, V+( f(y) )+ α } = min { VT +
α ( f(x) ), VT +

α ( f(y) ) } = min { A +(x), A+(y) } which 

implies that A+(xy) ≥ min { A+(x), A+(y) } for all x and y in R. Also A−(x+y) = 
VT −

β ( f(x+y) ) = 
VT −

β ( f(y)+f(x) ) = V−[ 

f(y)+f(x) ] +β ≤ max { V−( f(y) ), V−( f(x)) } + β = max { V−( f(x)) + β, V−( f(y)) + β } = max { 
VT −

β ( f(x) ), 
VT −

β ( f(y) ) } 

= max { A−(x), A−(y) } which implies A−(x+y) ≤ max{ A−(x), A−(y) } for all x and y in R. And A−(xy) = 
VT −

β ( f(xy) ) = 

VT −
β (f(y)f(x) ) = V−[ f(y)f(x) ] +β ≤ max { V−( f(y) ), V−( f(x)) } + β = max { V−( f(x)) + β, V−( f(y)) + β } = max { 

VT −
β ( 
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f(x) ), 
VT −

β ( f(y) ) } = max { A−(x), A−(y) } which implies A−(xy) ≤ max{ A−(x), A−(y) } for all x and y in R. Therefore A 

is a bipolar valued fuzzy subhemiring of R. 
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