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Abstract:  Recently Abdelbasset Felhi introduced a class of generalized (,,) proximal 

contraction for non-self maps in semi-metric spaces and gave some results on best 

proximity points and fixed points. In this paper, we used this generalized (,,) contraction 

for multivalued maps in symmetric spaces for the existence of fixed points and some related 

results for self maps. We provide sufficient conditions for the existence and uniqueness of 

fixed points by using the concept of - admissible. 
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I.Introduction 

     Semi-metric spaces were considered by many authors like Frechet[7],Menger[12]and Wilson[19] 

as a generalization of metric spaces.After that some fixed point results for semi-metric spaces have 

been investigated in [1],[3]-[15]. 

     The contraction is one of the important tool to prove the existence and uniqueness of a fixed 

point. Banach contraction principle is one of the most fascinating and classical result of the last century 

in the field of non linear analysis. Following Banach contraction mapping Nadler [16] introduced the 

concept of multivalued contraction mapping and established that a multivalued contraction mapping 

possesses a fixed point in a complete metric space. There are so many fixed point theorems for 

multivalued mappings in metric spaces satisfying contractive type  conditions. 

   On the other hand, Hicks [10], and Hicks and Rhoades [11] started the study of existence of fixed 

points in symmetric spaces. 

      Samet, Vetro and Vetro [17] introduced the notion of --contractive type mappings and 

established some fixed point theorems in complete metric spaces. Mohammadi, Rezapour, Shahzad 

gave some new results for --ciric generalized multifunctions. 

      Abdelbasset Felhi [2] introduced generalized (,,) contractions for non-self maps in semi-metric 

spaces for the existence and uniqueness of best proximity points. The aim of this paper is to establish 

some fixed points theorems for multivalued mappings using the generalized (,,) contractions 

which was introduced by Abdelbasset Felhi[2]. 

  Our results generalize and improve various known results from fixed point theory. 

II.   Preliminaries 

1. Definition [11]: A symmetric of a set X is a non negative real valued function d on X   X such 

that (i) d(x,y) = 0 iff x=y  (ii) d(x,y) = d(y,x). Let d be a symmetric on a set X and for r>0 
and any x∈X, let B(x,r) = {y∈ X: d(x,y)<r}. A topology t(d) on X is given by U ∈ t(d) if and 

only if for each x∈U, B(x,r)⊂U for some r> 0. 

2. Definition [11]: A symmetric d is said to be semi-metric if for each x∈X and each r> 0,             

B(x, r) is a neighbourhood of x in the topology t(d) .  Note that 
n

n
limd(x , x) 0


 if and only if 

xn → 𝑥 in the topology t(d) or 𝜏𝑑 We need the following two axioms (W.3) and (W.4) given by 

Wilson[19] in a symmetric space (X,d). 

        (W.3) Given {𝑥𝑛}, x and y in X , 
n

n
limd(x , x) 0


 and 
n

n
limd(x , y) 0


  imply x=y. 

        (W.4) Given {𝑥𝑛} , {𝑦𝑛} and x in X, 
n

n
limd(x , x) 0


  and 
n n

n
limd(x , y ) 0


 imply that 

n
n
limd(y , x) 0


  
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3. Proposition [11]: Let (x, d) be a symmetric space. Then (x, d) is semi-metric space if and only 

if the following conditions hold:  

(1) (x, 𝜏𝑑) is first countable 

(2) For any sequence {𝑥𝑛} in X, nd(x , x) 0  is equivalent to xn → 𝑥 in the topology 𝜏𝑑. 

4. Definition[9,11]: Let (X,d) be a symmetric space and {𝑥𝑛} be a sequence in X. We say that {𝑥𝑛} 

is d-cauchy sequence if and only if n m
n,m
lim d(x , x ) 0


 . Furthermore, (X, d) is said to be d-

cauchy complete if every d- Cauchy sequence converges to some x X in 𝜏𝑑. It is easy to see 

that for a semi-metric d, if 𝜏𝑑 is Hausdroff, then (W.3) holds. Let (X, d) be asymmetric space. 

CB(X) denotes the collection of all closed bounded subsets of X. For any x X and A is a non-

empty subset of X. d(x,A) inf{d(x, y) : y A)  and 
x A y B

H(A,B) max sup d(x,B),sup d(y, A)
 

 
  

 
.H is 

known as the Hausdroff  metric introduced by d on CB(x)[16].Further, if (x,d) is complete 

(CB(X),H) is also complete. 

5. Definition: Let (X,d) be a symmetric space and A is a non empty subset of X. 

1. We say that A is d-closed if and only if 
d

A A where  
d

A x X:d(x,A) 0   and 

 d(x,A) inf d(x, y) : y A   

2. We say that A is d-bounded if and only if  d (A) sup d(x, y) : x, y A   .For main theorem we 

need the following lemma. 

6. Lemma[6]: Let (X,d) be a d-bounded symmetric space. Let A,BCB(X) and q>1 . For each 
x∈A, there exists y∈B such that d(x,y)≤qH(A,B). 

7. Definition: Let (X, d) be a symmetric space. We say that (X,d) satisfies the property (WC) if for 
all sequences  {𝑥𝑛}, {𝑦𝑛} in X and all x,y∈X such that n n

n n
lim d(x , x) lim d(y , y) 0
 

  , one has 

n n
n

d(x, y) lim inf d(x , y )


 . 

8. Remark:  

1. If (X,d) be a symmetric space satisfying the property (WC), then it is also satisfying the 

Fatou property. 

2. Each metric space satisfies the property (WC). 

9. Definition[17]: Let (X,d) be a symmetric space. Let xT : X 2  be a multivalued function then T 

is said to be -admissible whenever (x, y) 1 
 
implies (Tx,Ty) 1  for all x,y∈X. 

10. 
Definition[17]: Let (X, d) be a symmetric space and  : X X 0,    . A mapping xT : X 2 is 

said to be triangular -admissible if (T1) T is -admissible, (T2)  

 (x, y) 1and y,z 1 (x,z) 1,     
      for all x,y,z in X . 

11. Definition[18]:Denote by  the set of functions    : 0, 0,    satisfying (1)  is non-

decreasing; (2) n

n
lim (t) 0


  for each t>0, where n is the n-th iterate of .Also denote by  

the set of functions    : 0, 0,     satisfying (1)  is non-decreasing; (2)    1( 0 ) 0   and 

n 0
lim (x) 0


   

12. Lemma[18]: If ∈, then (t)<t for all t > 0,  is continuous at 0 and (0)=0. 

13. Lemma [2]: Let (X,d) be a symmetric space and ∈ . Consider the function  d : X X 0,   

defines as follows  d(x, y) d(x, y)   for all x,y∈X. Then (X, d ) is also a symmetric space. 

Using the definition of (,,) contraction given in [2],we extend it to the multivaued maps. 

14. Definition: Let (X,d) be a symmetric space, let T : X CB(X),  ,   and  : X X 0,   

.Then T is generalized (,,) contractive multifunction if (x,y)1 

           
      , ,H Tx Ty d x y    for x,y X . 

               Using the above definition, we extend and generalize the following map. 

15. Definition: Let (X, d) be a symmetric space, let T : X CB(X),  ,   and  : X X 0,   

.Then T is generalized (,,) contractive multifunction if (x,y)1 
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 

d(x, y), d(x,Tx), d(y,Ty),

(H(Tx,Ty)) max 1
d(x,Ty) d(y,Tx)

2

    
            
  

for x, yX. 

       Now we state and prove our main results. In the following result, we use the argument         

       similar to that in the corollary 3.5[2].The main results consist of the existence and   

       uniqueness of fixed point for generalized (,,) contraction multivalued maps in semi- 

       metric spaces. 

III. Main results 

Theorem A: 

         Let (X, d) be d-bounded and S-complete semi-metric space,  : X X 0,    be a function 

,   and     and  T : X CB X be a closed-valued multifunction,triangular -admissible 

and (,, ) contractive multifunction on X such that       H Tx,Ty d x, y for all x, y X     . 

Suppose that there exists 
0x X  and 

1 0x Tx such that 
0 1(x ,x ) 1   Assume that if {xn} is a 

sequence in X such that  n n 1x ,x 1  for all n and 
nx x , then,  nx ,x 1  for all n. Then T has a 

fixed point. 

Proof:  

  Let 0x X and 
1 0x Tx  such that   0 1x ,x 1    0 1Tx ,Tx 1  . Define the sequence {xn} in x by 

n 1 nx Tx  for all n0.  So 
n n 1(x ,x ) 1  . Since T is triangular -admissible then 

n n 1(x ,x ) 1  and 

n 1 n 2(x ,x ) 1   n n 2(x , x ) 1  n n 2(Tx ,Tx ) 1  .  

Then by induction, we get 
n m(x ,x ) 1   for all m>n0.So 

n m(Tx ,Tx ) 1  . For all n=0, 1, 2… we 

denote   n n j n k
j,k N

sup d x , x 


    

  Since X is d-bounded and the fact that  is non-decreasing function, we have 
n   , for all 

n=0,1,2,…By continuing this process,  n j n j 1d x ,Tx 0    ,  n k n k 1d x ,Tx 0    for all n,j,kN.It follows ,

           n j n k n j 1 n k 1 n j 1 n k 1 n j 1 n k 1 n 1d x , x d Tx ,Tx H Tx ,Tx d x , x                        

     n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j<k.  

Since  is non-decreasing function then      n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j<k. 

By symmetry of d, we get      n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j>k. 

 Also for j = k, we have      n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx (0) 0             
 

Thus      n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j,kN. So we have  n

n 0    for all nN . Now 

we have      n 1

n m n 1 m 1 n 1 0d x ,x (H Tx ,Tx 

         for all n,m1.  

This implies that  n m
n
lim d x , x 0


 which shows that {xn} is a d- Cauchy sequence in X Since X is 

S-complete, nx x for some x X  . Since  nx , x 1  for all n which implies that  nTx ,Tx 1   

for all n, thus           n 1 n n nd x ,Tx d Tx ,Tx H Tx ,Tx d x , x   

      
 

Letting n, we get  d x ,Tx 0   . So T has a fixed point. 

Theorem B:  

 

             Let (X, d) be d-bounded and S-complete symmetric space,  : X X 0,    be a 

function ,   and     and  T : X CB X be a closed-valued multifunction,triangular -

admissible and (,, ) contractive multifunction on X such that 
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      H Tx,Ty d x, y for all x, y X     . Suppose that there exists 
0x X  and 

1 0x Tx such that 

 0 1x ,x 1  . If T is 
d - continuous and (X, d) satisfies the property (WC), then T has a fixed 

point. 

Proof:  

        Following the proof of theorem A, there exists a d- Cauchy sequence  nx in X and since X 

is S-complete, there exists x X  as n in the topology 
d . 

Since T is  
d -continuous, then nTx Tx in 

d and so  n
n
lim d Tx ,Tx 0


 . Since (X, d) satisfies the 

property (WC), we have    n 1 n
n

d x ,Tx liminf d x ,Tx 0 




  which implies that    d x ,Tx 0   . T has 

a fixed point in X. 

 

Theorem C: 

 

 Let (X, d) be d-bounded and S-complete symmetric space satisfying (W.4),  : X X 0,    be a 

function ,   and     and  T : X CB X be a closed-valued multifunction, triangular -

admissible and (,, ) contractive multifunction on X such that 

      H Tx,Ty d x, y for all x, y X     . Suppose that there exists 
0x X  and 

1 0x Tx such that 

 0 1x ,x 1  .  Then T has a fixed point. 

Proof:  

       Following the proof of theorem A, there exists a d- Cauchy sequence  nx in X and since X 

is S-complete, there exists x X  as n in the topology 
d . 

Let  >1.From Lemma 6 , for each n{1,2,…} there exists ynTx* such that 

       * *

1, , , , 1,2,...n n n nd x y H Tx Tx d x x n      Which implies that  1lim ,n n
n

d x y


=0. In view of 

(W.4), we have  *lim ,n
n

d y x


=0 and therefore 
* *

d

x Tx  =Tx*. So x*=Tx* . Therefore T has a 

fixed point. 

 

Example:  

        Let      
2

X 0, , d x, y x y    and  0,1 be a fixed numbers. Define XT: X 2  by  Tx 0, x 

for all xX and  : X X 0,     by (x, y)=1 whenever  x, y 0,1  and (x, y)=0 whenever x [0, 

1] or y  [0, 1]. Now, we show that T is - admissible. If (x, y)1, then x, y[0, 1] and so Tx 

and Ty are subsets of [0, 1]. Thus a, b[0, 1] for all a Tx and b Ty. This implies that 

    Tx,Ty inf a,b : a Tx,b Ty 1      . Therefore, T is  - admissible. Now we show that T is an 

(,, ) contractive multifunction, where (t)=t for all t 0 and  t t  for all t 0. If 
1

x 0,
 

   

or 
1

y 0,
 

   
, then it is easy to show that  Tx,Ty 0  . If 

1
0 x, y

,
 


 then  Tx,Ty 1  By using 

the definition of the Hausdorff metric, it is easy to see that     H Tx,Ty d x, y  for  
1

x, y 0,
 

   
. 

Thus,       H Tx,Ty d x, y    for all x, yX. Therefore, T is an (,,) contractive 

multifunction. 

 

Theorem D:  

         Let (X, d) be a d-bounded and S-complete symmetric space,  : X X 0,     be a 

function,   and   
,

T : X CB(X), be a closed-valued multifunction, triangular -

admissible and (,, ) contractive multifunction on X such that 
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 
 

d(x, y), d(x,Tx), d(y,Ty),

H(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

    
           
  

 for all x,yX satisfying (x,y)1. Suppose 

the following conditions hold: 

1. T is triangular -admissible. 

2. There exists 
0x X  

such that  0 0x ,Tx 1  . 

3. Assume that if  nx is a sequence in X such that  n n 1x ,x 1   for all n0 and 

 n
n
lim d x , x 0


 , then  nx ,x 1  for all n0. 

Then T has  fixed point in X.. 

Proof: 

    Let 0x X and 
1 0x Tx  such that   0 1x ,x 1    0 1Tx ,Tx 1  . Define the sequence {xn} in x 

by 
n 1 nx Tx  for all n0.  So 

n n 1(x ,x ) 1  . Since T is triangular -admissible then 
n n 1(x ,x ) 1 

and
n 1 n 2(x ,x ) 1   n n 2(x , x ) 1  n n 2(Tx ,Tx ) 1  .  

Then by induction, we get 
n m(x ,x ) 1   for all m>n0.So 

n m(Tx ,Tx ) 1  . For all n=0, 1, 2… we 

denote   n n j n k
j,k N

sup d x , x 


   . Since X is d-bounded and the fact that  is non-decreasing 

function, we have 
n   , for all n=0,1,2,…  

By continuing this process,  n j n j 1d x ,Tx 0    ,  n k n k 1d x ,Tx 0    for all n,j,kN.It follows, 

      
     

   

   

n j 1 n k 1 n j 1 n j 1 n k 1 n k 1

n j n k n j 1 n k 1 n j 1 n k 1

n j 1 n k 1 n k 1 n j 1

n j 1 n k 1 n j 1 n j

d x , x , d x ,Tx , d x , x ,

d x , x d Tx ,Tx H Tx ,Tx max 1
d x ,Tx d x ,Tx

2

d x , x , d x , x ,

max

           

         

       

      

    
  

       
        

 

 

 

   

n k 1 n k

n j 1 n k n k 1 n j

d x , x ,

1
d x , x d x , x

2

  

     

  
  

  
        

 

     n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j<k. Since  is non-decreasing function then 

     n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j<k. By symmetry of d, we get 

     n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j>k. Also for j = k, we have 

     n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx (0) 0             
 

Thus      n j n k n j 1 n k 1 n 1d x ,x H Tx ,Tx           for all j,kN. So we have  n

n 0    for all nN .Now 

we have      n 1

n m n 1 m 1 n 1 0d x ,x (H Tx ,Tx 

         for all n,m1. This implies that  n m
n
lim d x , x 0




which shows that {xn} is a d- Cauchy sequence in X.Since X is S-complete, nx x for some 

x X  . Since  nx , x 1  for all n which implies that  nTx ,Tx 1   for all n, thus 

          n 1 n n nd x ,Tx d Tx ,Tx H Tx ,Tx d x , x   

      
 

Letting n, we get  d x ,Tx 0   . So T has a fixed point. 

Theorem E: 

      Let (X,d) be a d-bounded and S-complete symmetric space  and   ,    and 

 : X X 0,    , T : X CB(X) such that  

 

d(x, y), d(x,Tx), d(y,Ty),

H(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

    
           
  

 for all x,yX satisfying (x,y)1. Suppose 

the following conditions hold: 
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1. T is triangular -admissible. 

2. There exists 
0x X such that  0 0x ,Tx 1  . 

3. T is 
d continuous. 

4. (X, d) satisfies the property (WC). 

              Then T has fixed point in X. 

          Proof: 

      Following the proof of theorem C, there exists a d- Cauchy sequence  nx in X .Since X is S-

complete, there exists x X  as n in the topology 
d .Since T is  

d -continuous, then 

nTx Tx in 
d and so  n

n
lim d Tx ,Tx 0


 . Since (X, d) satisfies the property (WC), we have 

   n 1 n
n

d x ,Tx liminf d x ,Tx 0 




  which implies that    d x ,Tx 0   . T has a fixed point in X. 

Now we prove the uniqueness of the fixed pont in the above theorem. For this, we denote the 

set of fixed points of T by Fix(T). 

Theorem F: 

 Assume that all the hypothesis of Theorem A,B,C,D and E hold. Also suppose x, y Fix(T)  , 

there exists zX such that    x,z 1, y,z 1     holds, then the fixed point of T is unique. 

Proof: 

        Suppose there exists u, wX such that    d u.,Tu d w,Tw 0  . Now by the assumption, we 

have  u,w 1  , it follows   Tu,Tw 1  .Then 

     
     

   

        

d u, w , d u,u , d w, w ,

H Tu,Tw H u, w max 1
d u, w d w,u

2

max d u, w , 0 d u, w

    
  

       
        

      

 

     Which implies that  d u,w 0  and so u=w. 

Corollary G:  

Let (X,d) be a d-bounded and S-complete symmetric space satisfying (W4) and T : X CB(X),

  ,  and  : X X 0,     such that  
 

d(x, y), d(x,Tx), d(y,Ty),

H(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

    
           
  

 

for all x,yX.Suppose that there exists 
0x X  and 

1 0x Tx such that  0 1x ,x 1   Then T has fixed 

point in X.. 

Corollary H: 

            Let (X,d) be a d-bounded and S-complete symmetric space  and  : X X 0,   
,

T : X CB(X),    such that 
 

d(x, y),d(x,Tx),d(y,Ty),

H(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

  
        
  

 for all x,yX. Suppose 

that there exists 0x X  and 1 0x Tx such that  0 1x ,x 1   . If T is d continuous then T has fixed 

point of X. 

Corollary I: 
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Let (X,d) be a d-bounded and S-complete symmetric space satisfying (W4) and  , 

and T : X CB(X),
 
such  that  

     

   

d(x, y) , d(x,Tx) , d(y,Ty) ,

H(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

    
  

     
        

for all x,yX.   

Then T has fixed point in X. 

Proof: It suffices to take  , 1x y   in Theorem D. The uniqueness of z holds since the 

condition in Theorem F is satisfied.  

Corollary J:  

Let (X,d) be a d-bounded and S-complete symmetric space satisfying (W4) and T : X X,  

,  and  : X X 0,     such that  
 

d(x, y), d(x,Tx), d(y,Ty),

d(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

    
           
  

 for 

all x,yX. Suppose that there exists 
0x X  and 

1 0x Tx such that  0 1x ,x 1  and T is triangular 

-admissible . Then T has fixed point in X. 

Corollary K : 

Let (X,d) be a d-bounded and S-complete symmetric space  and T : X X,    such that 

 

d(x, y),d(x,Tx),d(y,Ty),

d(Tx,Ty) max 1
d(x,Ty) d(y,Tx)

2

  
        
  

 for all x,yX. If T is 
d continuous then T has fixed 

point of X. 

IV. Conclusion: 

               Recently many results appeared in the literature giving the problems related to the fixed 

point for multivalued maps.In this paper we obtained the results for existence of the fixed points of 

multivalued maps that satisfying a generalized contractive condition.As a consequence we obtained 

some fixed point for multivalued contraction. We present an example and some corollaries. 

Acknowledgement 

The authors would like to thank referee for giving their valuable suggestions to improve this paper.           

V. References 

 

[1] Aamri, M and Mountawakil, D.El. Common fixed points under contractive conditions in 

symmetric space, Appl.Math.E-notes,3, 156-162,(2003). 

[2] Abdelbasset Felhi, Best proximity point for generalized (, , )- proximal contractions on 

Semi-metric spaces, Facta universities (NIS), ser.Math.Inform. Vol-32, N05, 687-702,2017. 

[3] Aliouche, A., A common fixed pont theorem for weakly compatible mappings in symmetric 

spaces satisfying a contractive condition of integral type, Journal of Mathematical Analysis 

and Applications, Vol.322, n0.2, pp.796-802,(2006),. 

[4] Cho,Y.J, Sharma, B.K and Sahu, D.R., (1995),Semi-compatibility, and fixed points, Math 

Japonica ,42, 91-98,(1995). 

[5] Cicchese, M.,Questioni di comptetezza e contrazioni in spazimetrici generalization, Boll. Un. 

Math. Italy., 13-A 5, 175-179,(1976). 

[6] Driss El Moutawakil, A fixed point theorem for multivalued maps in symmetric spaces, 

Applied Mathematics E-notes, 26-32, 4(2004). 

[7]  Frechet, M., Sur quelques points du calculfunctionnel, Rend. Circ. Mat. Palermo 22 1-

74,(1906). 

[8] Imdad, M., Ali, J., and Khan, l., Coincidence and fixed points in symmetric spaces under 

strict contractions, Jouranal of Mathematical Analysis and Applications, Vol.320, no.1, 

pp.352-360,(2006).Corrections J.Math.Anal.Appl.329,752,2007. 

[9] .J. Jachymski, J .Matkowski, T. Swiatkowski, Nonlinear contractions on semi metric spaces. 

J. Appl. Anal. 125-134, 1m 1995. 

http://www.jetir.org/


© 2019 JETIR  January 2019, Volume 6, Issue 1                                    www.jetir.org  (ISSN-2349-5162) 

 

JETIR1901884 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 656 

 

[10] T.L.Hicks, Fixed point theorems for multivalued mappings II, Indian J.Pure Appl.Math, 133-

137, 29(2), 1998 

[11] T.L.Hicks,B.E.Rhoades,Fixed point theory in symmetric spaces with application to 

probablistic spaces,Non linear Analysis,36(1999),331-344,(1999) 

[12] K.Menger:Untersuchungen  ber allgemeiine.Math.Annalen 100,75-163,1928. 

[13] B.E.Rhoades, Proving fixed point theorems using general principles, Indian J. Pure Appl. 

Math, 21(8), 741-770, 1996. 

[14] R.P.Pant,V.Pant,Common fixed points under strict contractive conditions,Journal of 

Mathematical Analysis and Applications,248(1),327-332,(2000). 

 

[15] R.P.Pant,V.Pant,Fixed points in fuzzy metric space for noncompatible maps,Soochow 

J.Maths,33(4),647-655,(2007). 

[16] S.B Nadler Jr., Multivalued contraction mappings, Pacific J.Math, 639-640,30,1969. 

[17] B. Samet, C. Vetro, P. Vetro, Fixed point theorems for --contractive type mappings, Non 

linear Anal. 75, 2154-2165, 2012. 

[18]  I. A. Rus, A. Petrusel, G. Petrusel, Fixed point theory, Cluj University Press, Cluj-Napoca,  

1.3, 1, 2008. 

[19] W.A. Wilson, On semi metric spaces, Amer.J.Math., 53, 361-363,  1931. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

http://www.jetir.org/

