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Abstract  

     In a metric space the closure of a set can be characterized using convergent sequences. The 

continuity of a function from one metric space to another can be studied using convergent 

sequences. Recently fuzzy sequences are introduced and convergence is studied. In this paper we 

introduce fuzzy pre convergence of fuzzy sequence in a metric space.  

1. Introduction  

      1. N.Levine introduced semi open sets 

in a topological space. A set A⊂X is called a 

semi open set if A⊂cl intA. Then pre open 

sets are introduced. A set A⊂X is called pre 

open if A⊂X is called pre open if A⊂int 

clA.  

       Zadeh introduced fuzzy sets. In the year 

2015, fuzzy convergence of fuzzy sequences 

are studied in a metric space. Let X be a non 

empty set. A set A:N×X[0,1] is called a 

fuzzy sequence. Let X be topological space. 

Let A be a fuzzy sequence in X. Let a∈X. 

Let α ∈ (0,1). The fuzzy sequence fuzzy 

converges to a at level α if given any open 

set U containing a, There exists 𝑛0 ∈N, such 

that x∈U for all n≥𝑛0 and A(n,x)≥α. 

2.  pre convergence of sequences 

2.1 Definition  

     Let X be a topological space and let (𝑥𝑛) 

be a sequence in X. let a∈X. Sequence (𝑥𝑛) 

is said to pre converges to a if given any pre 

open set U contains a, There exists 𝑛0 ∈N 

such that 𝑥𝑛 ∈U for all n≥𝑛0. 

2.2 Example of fuzzy convergence 

sequence  

      Let X=Q with usual metric topology. 

Consider (
1

𝑛
) in X. We claim that (

1

𝑛
) pre 

converge to 0.  

       Let U be a pre open set contains 0. Let 

(−𝑎, 𝑎)𝑄= Set of all rationals in (-a,a). Since 

U is pre open. Clearly there exists𝑛0 ∈N 
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such that 
1

𝑛
∈ (−𝑎, 𝑎)𝑄 for all n≥𝑛0. Hence 

1

𝑛
∈U for all n≥𝑛0. Hence (

1

𝑛
)  pre 

convergence to 0 in Q.  

2.3 Result 

  If a sequence (𝑥𝑛) pre converge to 𝛼 then it 

converges to α.  

Proof:-     

            Let X be a topological space and let 

(𝑥𝑛) be a sequence in X. Let a∈X. Let (𝑥𝑛) 

pre converges to a. Now we claim that (𝑥𝑛) 

converges to a. Let U be an open set 

contains a. Then U is a pre open set contains 

a. Since (𝑥𝑛) pre converges to a, there exists 

𝑛0 ∈N such that 𝑥𝑛 ∈U ∀ n≥𝑛0. Hence (𝑥𝑛)  

converges to a.  

2.4 Result:  

      Converse is not true.  

           Consider R with usual metric 

topology. Consider (
1

𝑛
) in R. Clearly (

1

𝑛
)0. 

Now we claim that (
1

𝑛
) does not pre 

converge to 0. Let U= all irrational numbers 

in (-1,1)∪{0} cl U= [-1,1] int clU= (-1,1). 

Now U⊂int clU. Hence U is pre open set 

containing 0. All the elements of U expect 0 

are irrational numbers. All the elements of 

the sequence are rational numbers.         

Therefore there cannot exists 𝑛0 such that 

𝑥𝑛 ∈U ∀ n≥𝑛0. Hence (
1

𝑛
) does not pre 

converges to 0.  

 

 

3. Fuzzy Pre Convergence 

3.1 Definition  

             Let X be a topological space. Let A 

be a fuzzy sequence in X. Let a∈ 𝑋. Let ∝∈

(0,1] A is said to fuzzy pre converges to a at 

level α if given any pre open set U 

containing a, there exists 𝑛0 ∈N such that 

x∈U  ∀ n≥ 𝑛0 and A(n,x)≥∝. Also A(n,x)≥∝ 

for atleast one x for each n∈N. 

3.2 Example  

           Consider Q with usual metric 

topology. Consider A:N×Q(0,1]. 

A(n,x)={
0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

1 𝑖𝑓 𝑥=
1

𝑛 . Take α=
1

2
. Let U be a 

pre open set contains 0. Then U contains  

(−𝑎, 𝑎)𝑄. Choose 𝑛0 ∈N such that 
1

𝑛0
< 𝑎. 

Now n≥𝑛0 and A(n,x)≥α                             

n≥𝑛0 and  A(n,x)=1  

 n≥𝑛0 and x=
1

𝑛
. 

 x=
1

𝑛
≤

1

𝑛0 
<a  

 x=
1

𝑛
<a  

 x∈ (−𝑎, 𝑎)𝑄.  

 x∈U.  

          Hence there exists 𝑛0 such that x∈U ∀ 

n≥𝑛0 and A(n,x)≥
1

2
.  

             Hence A pre converges to 0 at level 

α=
1

2
.  

 

 

http://www.jetir.org/


© 2019 JETIR  February 2019, Volume 6, Issue 2                              www.jetir.org  (ISSN-2349-5162) 

JETIRAB06145 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 764 
 

3.3 Theorem  

           Let (𝑥𝑛) be a crisp sequence in X. 

Let A be the corresponding fuzzy sequence. 

If (𝑥𝑛) pre converges to a in X, then A fuzzy  

pre converges to a at level α.  

Proof:-  

       X is a topology space. (𝑥𝑛) is a crisp 

sequence in X. Define A;N×X(0,1] as 

A(n,x)={0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
1 𝑖𝑓 𝑥=𝑥𝑛 .    

        A is the corresponding fuzzy sequence. 

Now, (𝑥𝑛) pre converge to a. We claim that 

A fuzzy converges to a. Let U be a pre open 

set contain a. Since (𝑥𝑛) pre converges to a, 

there exists 𝑛0 ∈N such that 𝑥𝑛 ∈U ∀ n≥𝑛0. 

Now Take α∈(0,1]. n≥𝑛0  and A(n,x)≥α 

n≥𝑛0 and A(n,x)=1. 𝑛 ≥ 𝑛0 and 

x=𝑥𝑛x∈U. Hence A fuzzy pre converges 

to a at level α.  

3.4 Theorem  

       Let X be a topological space. Let (𝑥𝑛) 

be a sequence in X. Let A be the 

corresponding fuzzy sequence. If A fuzzy 

pre converge to a at level α then (𝑥𝑛) pre 

converge to a.  

Proof:-  

        X is a topological space. ( 𝑥𝑛 ) is a 

sequence in X. We define A:N×X[0,1] as 

A(n,x)={0 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒
1 𝑖𝑓 𝑥=𝑥𝑛 .Take α∈[0,1]. Let U be a 

pre open set contains a. Since A pre 

converge to a, there exists𝑛0 ∈N such that 

n≥𝑛0 and A(n,x)≥α implies that x∈ 𝑈.         

        Hence n≥ 𝑛0  and x= 𝑥𝑛  implies that 

x ∈ U. Hence 𝑥𝑛 ∈ U  ∀  n≥ 𝑛0 .  Hence 

(𝑥𝑛)a. 

3.5 Theorem  

               Let X be a topological space. Let 

( 𝑥𝑛 ) be a sequence in X. Let A be the 

corresponding fuzzy sequence. Then A 

fuzzy pre converge to a at level α∈(0,1] iff 

(𝑥𝑛) pre converges to a. 

Proof:-  

          Follow from 3.3 and 3.4. 

Note:  

        Let A be a fuzzy sequence in X. which 

fuzzy pre converges to a at level α. Then for 

each n∈N, there exists atleast one x with 

A(n,x)≥α.  

        Let 𝑥𝑛 = one values of x such that 

A(n,x)≥α. We get a crisp sequence ( 𝑥𝑛 ) 

called α induced crisp sequence. 

3.6 Theorem  

      If A fuzzy pre converges to a at level α 

then α induced crisp sequence pre converges 

to α. 

Proof:-  

         A fuzzy pre converge to a at level α. 

Consider (𝑥𝑛) induced crisp sequence. Let U 

be a pre open set contains a. A fuzzy pre 

converges to a at level α. Hence there exists 

𝑛0 ∈N such that n≥𝑛0 and A(n,x)≥α x∈ 𝑈.    
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       Now A(n,x)≥α. Hence 𝑥𝑛 ∈U  ∀ n≥ 𝑛0. 

Therefore (𝑥𝑛)a. 
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