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1. INTRODUCTION 
 
               The study of fixed points of mappings in a 
Menger space satisfying certain contractive conditions 
has been at the center of vigorous research activity. 
The concept of Menger space was introduced by K. 
Menger in 1942. Sehal and Bharucha Reid first 
introduced the   contraction   mapping    principle   in 
probabilistic metric space. Hadzic and Pap has given a 
comprehensive survey of this line research. 
 
                An altering distance function is a control 
function which alters the distance between two points 
in a metric space. This concept was introduced by 
Khan, Swaleha and Sessa [7]. Recently altering 
distance functions have been extended in the context 
of Menger space by Choudhury and Das [1]. This idea 
of control function in Menger space has opened the 
possibility of proving new probabilistic fixed point 
results. 
 
                  Recently, Rhoades [10] proved interesting 
fixed   point   theorems for  - weak contraction in 
complete metric space.  The significance of this kind 
of contraction can also be derived from the fact that 
they are strictly relative to famous Banach's fixed 
point theorems and to some other significant results. 
Also, motivated by the results of Rhoades and on the 
lines of Khan et. al. employing the idea of altering 
distances, Vetro et.al. [13] extended the notion of 
 , - weak contraction to fuzzy metric space and 
proved common fixed point theorem in fuzzy metric 
space. 
 
          The purpose of this paper is to extend the weak 
 -  contraction  and   , - contraction in  Menger 
space  and  to  obtain  fixed  point  theorems for  self 
mappings   satisfying   these   weak   contractive 
conditions. 
 

2. PRELIMINARY NOTES 
 
         Here we recall the definitions, examples and 
results which will be used in the following section. 
 
 
 

 
 
 
 
 
 
 
Definition 2.1.  A mapping F : R → R+ is called a 
distribution if it is non-decreasing left continuous with 
inf {F(t) : t ∈ R} = 0 and sup{F(t) : t ∈ R} = 1: 
    We shall denote by L the set of all distribution 
functions while H will always denote the specific 
distribution function defined by 

𝐻𝐻(𝑡𝑡) = {0, 𝑡𝑡 ≤ 0
1, 𝑡𝑡 ≤ 0 

 
 
Definition 2.2.  A probabilistic metric space (PM-
space) is an ordered pair (X, F) where X is an arbitrary 
set of elements and F : X × X → L ( written as (p, q) 
↦Fp,q), is subjected to the conditions 
 
    i)  Fp,q (x) = 1 for all x > 0, if and only if p = q; 
   ii)  Fp,q (0) = 0; 
  iii) Fp,q = Fq,p 
  iv) If Fp,q (x) = 1 and Fq,r (y) = 1 then Fp,r (x + y) = 1. 
 
Definition 2.3.  A mapping t: [0, 1] × [0, 1] → [0,1] 
is called a t- norm if 

i) t (a, 1) = a,  t (0, 0) = 0; 
ii) t (a, b) = t (b, a); 
iii) t (c, d) ≤ t (a, b) for c ≤ a, d ≤ b; 
iv) t (t (a, b), c) = t (a, t (b, c)). 

   
Definition 2.4. A Menger space is a triplet (X, F, t) 
where (X, F) is a PM-space and t is a t-norm such that 
for all p, q,  r ∈ X and for all x, y ≥ 0 
Fp,r (x + y) ≥ t (Fp,q (x), Fq,r (y)) 
 
Example 2.5.  If (X,d) is a metric space then the 
metric d induces a mapping X × X → L, defined by 
Fp,q (x) = H(x- d (p, q)),  p, q ∈ X and x ∈ R. Further, 
if the t- norm t : [0, 1] × [0, 1] → [0, 1] is defined by 
t (a, b) = min {a, b}, then (X, F, t) is a Menger space. 
The space (X, F, t) so obtained is called the induced 
Menger space. 
 
Example 2.6.  Let (X, d) be a metric space. We 
define the t-norm  ∗ by a ∗ b = ab for all a,b ∈ [0, 1]. 
We define the distribution function F as 

 Fx,y(t)= {
𝑡𝑡

𝑡𝑡+𝑑𝑑(𝑥𝑥,𝑦𝑦)  𝑖𝑖𝑖𝑖 𝑡𝑡 > 0
0              𝑖𝑖𝑖𝑖 𝑡𝑡 ≤ 0

 for all x, y ∈ X.  

Then (X,  F, ∗ ) is a Menger space. 
 



602  X INDIAN JOURNAL OF APPLIED RESEARCH

Volume : 5 | Issue : 11  | November 2015 | ISSN - 2249-555XReseaRch PaPeR

Definition 2.7.  Let (X,  F, ∗ ) be a Menger space. 
Then 

i) A sequence {𝑥𝑥𝑛𝑛}  in X is said to be a G-
Cauchy sequence if and only if 
lim

𝑛𝑛→+∞
𝐹𝐹𝑥𝑥𝑛𝑛+𝑝𝑝,𝑥𝑥𝑛𝑛(𝑡𝑡) = 1  for any p > 0  and t > 

0. 
ii) The Menger space (X, F, ∗ ) is called G - 

complete if every G – Cauchy sequence in X 
is convergent. 

 
            For convenience, we denote by Ƒ the class of 
functions  : [0, ∞)  →  [0, ∞) non- decreasing and 
continuous satisfying   (t) > 0 for t ∈ (0, ∞) 
and   (0) = 0. 

3. MAIN RESULTS 
 

Definition 3.1.  Let (X, F, ∗ ) be a Menger space with 
Fx, y(t) > 0 for all t > 0 and x, y  ∈  X. An operator       f 
: Y →  Y is called a weak   -contraction if    

      































 111111

,,, tFtFtF yxyxfyfx

  where  ∈  Ƒ. 

 
Theorem 3.2. Let (X, F, ∗ ) be a G-complete Menger 
space with Fx, y(t) > 0 for all t > 0 and  x, y  ∈  X.  Let 
f : X →  X be a weak  contraction. Then f has a 
unique fixed point. 
 
Proof: 
 
                  Construct a sequence {𝑥𝑥𝑛𝑛}  in X such that 
xn+1 = f(xn) for all n ∈ N. 
Assume xn+1 ≠ xn for all n ∈ N. (Otherwise f has a 
fixed point) 
Using the contractive condition, 

( 1
𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+1(𝑡𝑡) − 1) = ( 1

𝐹𝐹𝑓𝑓𝑥𝑥𝑛𝑛−1, 𝑓𝑓𝑥𝑥𝑛𝑛(𝑡𝑡) − 1) 

 

       ≤ ( 1
𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) − 1) −  ( 1

𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) − 1)    (1)  

        < ( 1
𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) − 1)                   

    This implies that 𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+1(𝑡𝑡) > 𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡)  for 
all  𝑛𝑛 ≥ 1   and so {𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡)}  is a non-decreasing 
sequence of positive real numbers in (0, 1). 
  If possible let S (t) =  lim

𝑛𝑛→+∞
𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) < 1 for some 

t > 0. 
Letting n → ∞ in (1) we obtain, 

1
𝑆𝑆(𝑡𝑡) − 1 ≤ ( 1

𝑆𝑆(𝑡𝑡) − 1) −  ( 1
𝑆𝑆(𝑡𝑡) − 1)

which is a contradiction. 
Therefore S(t) = 1 for all t > 0.  

That is, 𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) →1 as n → ∞. 
Now for each positive integer p, we have 
 
𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+𝑝𝑝(𝑡𝑡) ≤ 𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+1(𝑡𝑡 𝑝𝑝⁄ ) ∗ 𝐹𝐹𝑥𝑥𝑛𝑛+1, 𝑥𝑥𝑛𝑛+2(𝑡𝑡 𝑝𝑝⁄ )   
 
                        ∗ ⋯ ∗ 𝐹𝐹𝑥𝑥𝑛𝑛+𝑝𝑝−1, 𝑥𝑥𝑛𝑛+𝑝𝑝(𝑡𝑡 𝑝𝑝⁄ ) 

It follows that 
  lim

𝑛𝑛→+∞
𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+𝑝𝑝 (𝑡𝑡) ≥ 1 ∗ 1 ∗ ⋯ ∗ 1 = 1 

 This implies that {𝑥𝑥𝑛𝑛}𝑛𝑛≥0  is a G- Cauchy sequence in 
X. 
Now, the G- completeness of X gives an element        x  
∈  X such that 𝑥𝑥𝑛𝑛 → 𝑥𝑥. 
Using the contractive condition, 

( 1
𝐹𝐹𝑥𝑥𝑛𝑛+1,𝑓𝑓𝑥𝑥(𝑡𝑡) − 1) = ( 1

𝐹𝐹𝑓𝑓𝑥𝑥𝑛𝑛,𝑓𝑓𝑥𝑥(𝑡𝑡) − 1) 

 
       ≤ ( 1

𝐹𝐹𝑥𝑥𝑛𝑛,𝑥𝑥(𝑡𝑡) − 1) −  ( 1
𝐹𝐹𝑥𝑥𝑛𝑛,𝑥𝑥(𝑡𝑡) − 1)   

 
Letting k → ∞, the above inequality yields    𝐹𝐹𝑥𝑥,𝑓𝑓𝑥𝑥(𝑡𝑡) =
1 and hence fx = x. 
Next we establish the uniqueness of fixed point. Let x 
and y be two fixed points of f. 
Then 

( 1
𝐹𝐹𝑥𝑥,𝑦𝑦(𝑡𝑡) − 1) = ( 1

𝐹𝐹𝑓𝑓𝑥𝑥,𝑓𝑓𝑦𝑦(𝑡𝑡) − 1) 

 
       ≤ ( 1

𝐹𝐹𝑥𝑥,𝑦𝑦(𝑡𝑡) − 1) −  ( 1
𝐹𝐹𝑥𝑥,𝑦𝑦(𝑡𝑡) − 1)   

        < ( 1
𝐹𝐹𝑥𝑥,𝑦𝑦(𝑡𝑡) − 1) 

 
 
The above contradiction implies that the fixed point of 
f is unique.  
 
Definition 3.3.  Let (X, F, ∗ ) be a Menger space with 
Fx, y (t) >  0 for all t > 0 and x, y  ∈  X.  An operator      f 
: Y →  Y is called a weak  , -contraction if 

      































 111111

,,, tFtFtF yxyxfyfx

  

where    ∈  Ƒ. 
 
Theorem 3.4.  Let (X, F, ∗ ) be a G-complete Menger 
space with Fx, y (t) >  0 for all t > 0 and         x, y  ∈  X. 
Let f : X → X be a weak  ,  contraction. Then f has 
a unique fixed point. 
 
Proof: 
 
                  Construct a sequence {𝑥𝑥𝑛𝑛}  in X such that 
xn+1 = f(xn) for all n ∈ N. 
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Assume xn+1 ≠ xn for all n ∈ N. (Otherwise f has a 
fixed point) 
Using the contractive condition, 
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          Since  is non decreasing, we obtain that 
𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+1(𝑡𝑡) > 𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡)  for all  𝑛𝑛 ≥ 1   and so 
{𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡)} is a non-decreasing sequence of positive 
real numbers in (0, 1). 
  If possible let S (t) =  lim

𝑛𝑛→+∞
𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) < 1 for some 

t > 0. 
Letting n → ∞ in (2) we obtain, 
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which is a contradiction. 
Therefore S(t) = 1 for all t > 0.  
That is, 𝐹𝐹𝑥𝑥𝑛𝑛−1, 𝑥𝑥𝑛𝑛 (𝑡𝑡) →1 as n → ∞. 
Now for each positive integer p, we have 
 
𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+𝑝𝑝(𝑡𝑡) ≤ 𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+1(𝑡𝑡 𝑝𝑝⁄ ) ∗ 𝐹𝐹𝑥𝑥𝑛𝑛+1, 𝑥𝑥𝑛𝑛+2(𝑡𝑡 𝑝𝑝⁄ )   
 
                        ∗ ⋯ ∗ 𝐹𝐹𝑥𝑥𝑛𝑛+𝑝𝑝−1, 𝑥𝑥𝑛𝑛+𝑝𝑝(𝑡𝑡 𝑝𝑝⁄ ) 

It follows that 
  lim

𝑛𝑛→+∞
𝐹𝐹𝑥𝑥𝑛𝑛, 𝑥𝑥𝑛𝑛+𝑝𝑝 (𝑡𝑡) ≥ 1 ∗ 1 ∗ ⋯ ∗ 1 = 1 

 This implies that {𝑥𝑥𝑛𝑛}𝑛𝑛≥0  is a G- Cauchy sequence in 
X. 
Now, the G- completeness of X gives an element        x  
∈  X such that 𝑥𝑥𝑛𝑛 → 𝑥𝑥. 
Using the contractive condition, 
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Letting k → ∞, the above inequality yields    𝐹𝐹𝑥𝑥,𝑓𝑓𝑥𝑥(𝑡𝑡) =
1 and hence fx = x. 
Next we establish the uniqueness of fixed point. Let x 
and y be two fixed points of f. 
Then 
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Since   is non-decreasing the above contradiction 
imply that the fixed point of f is unique.  
 
                      If in the above Theorem we take   as 
the identity mapping on [0, ∞) which we denote by 
Id[0,∞), we obtain the following  Corollary which is 
nothing but Theorem 3.2 
 
Corollary 3.5.  Let (X, F, ∗ ) be a G-complete Menger 
space with Fx, y (t) >  0 for all t > 0 and          x, y  ∈  X. 
Let f : X → X be a weak (Id[0,∞),  ) - contraction,    
∈  Ƒ. Then f has a unique fixed point. 
 
             Now we obtain the common fixed point 
theorem using weak contraction on two mappings f; g 
with the additional condition that the pair (f; g) is 
weakly compatible. 
 
Definition 3.6.  Let (X, F, ∗ ) be a Menger space with 
Fx,y(t) >  0 for all t >  0 and x, y  ∈  X. Two operators 
f, g : X → X are called a weak  ,  contraction if

      































 111111

,,, tFtFtF gygxgygxfyfx

  

for any x  ∈  Ai, y  ∈  Ai+1; i = 1,2,…m, where     Am+1= 
A1 and ,  Ƒ. 
 
Theorem 3.7.  Let (X, F, ∗ ) be a G-complete Menger 
space with Fx, y (t) >  0 for all t > 0 and          x, y  ∈  X. 
Let f, g : X → X be two weak  ,  contraction such 
that g is onto. If the pair (f, g) is weakly compatible 
then f and g have a common fixed point. Furthermore, 
if g is one to one then f and g have a unique common 
fixed point in X. 
 
Proof: Let 𝑥𝑥1 be an arbitrary point in X. Since g is 
onto, for this point 𝑥𝑥1, there exists 𝑥𝑥2 in X such that 
𝑓𝑓𝑥𝑥1 = 𝑔𝑔𝑥𝑥2. 
Inductively, one can construct a sequence {𝑥𝑥𝑛𝑛} such 
that 𝑓𝑓𝑥𝑥𝑛𝑛 = 𝑔𝑔 𝑥𝑥𝑛𝑛+1 for n = 1, 2, … . 
Next we prove {𝑔𝑔𝑥𝑥𝑛𝑛} is a G-Cauchy sequence. 
If there exists 𝑛𝑛0  ∈  N such that 𝑔𝑔𝑥𝑥𝑛𝑛0+1 = 𝑔𝑔𝑥𝑥𝑛𝑛0 then 
𝑥𝑥𝑛𝑛0 = 𝑓𝑓𝑥𝑥𝑛𝑛0 , that is, 𝑥𝑥𝑛𝑛0 appears as a common fixed 
point of f and g. 
Suppose that  𝑔𝑔𝑥𝑥𝑛𝑛+1 ≠  𝑔𝑔𝑥𝑥𝑛𝑛 for all n. 
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Since f and g  are  weak  ,  contraction, we have 
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                        Since   is non decreasing, we get          
𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛, 𝑔𝑔𝑔𝑔𝑛𝑛+1(𝑡𝑡) > 𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛−1, 𝑔𝑔𝑔𝑔𝑛𝑛 (𝑡𝑡) for all 𝑛𝑛 for all n. 
Hence the sequence { 𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛, 𝑔𝑔𝑔𝑔𝑛𝑛−1(𝑡𝑡)}  is a non-
decreasing sequence of positive real numbers in       (0, 
1]. 
Let S (t) = lim

𝑛𝑛→+∞
𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛, 𝑔𝑔𝑔𝑔𝑛𝑛−1 (𝑡𝑡). 

Next we show that S(t) = 1 for all t > 0. 
If not there exists some t > 0 such that S(t) < 1. 
Then, on making n → ∞ in (3) we obtain 
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which is a contradiction. 
Therefore S(t) = 1 for all t > 0.  
That is, 𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛, 𝑔𝑔𝑔𝑔𝑛𝑛−1 (𝑡𝑡) →1 as n → ∞. 
So that for each positive integer p, we have 
𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛,𝑔𝑔 𝑔𝑔𝑛𝑛+𝑝𝑝(𝑡𝑡) ≤ 𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛,𝑔𝑔 𝑔𝑔𝑛𝑛+1(𝑡𝑡 𝑝𝑝⁄ ) ∗ 𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛+1, 𝑔𝑔𝑔𝑔𝑛𝑛+2(𝑡𝑡 𝑝𝑝⁄ )   
 
                        ∗ ⋯ ∗ 𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛+𝑝𝑝−1, 𝑔𝑔𝑔𝑔𝑛𝑛+𝑝𝑝(𝑡𝑡 𝑝𝑝⁄ ) 

It follows that 
  lim

𝑛𝑛→+∞
𝐹𝐹𝑔𝑔𝑔𝑔𝑛𝑛, 𝑔𝑔𝑔𝑔𝑛𝑛+𝑝𝑝 (𝑡𝑡) ≥ 1 ∗ 1 ∗ ⋯ ∗ 1 = 1 

So that {𝑔𝑔𝑥𝑥𝑛𝑛} is a G-Cauchy sequence in X. Since X 
is complete, {𝑔𝑔𝑥𝑥𝑛𝑛} converges to x for some x  ∈  X. 
Since g is onto for this x there exists z  ∈  X such that 

lim
𝑛𝑛→∞

𝑔𝑔𝑥𝑥𝑛𝑛 = 𝑥𝑥 = 𝑔𝑔𝑔𝑔 
Using the contractive condition, we obtain 
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Letting n → ∞   in the above inequality, we 
obtain 𝐹𝐹𝑔𝑔𝑔𝑔,𝑓𝑓𝑔𝑔(𝑡𝑡) = 1 and hence fz = gz = x. 
Since f and g are weakly compatible and fz = gz, ffz = 
fgz =gfz = ggz. That is fx = gx. 
Using the contractive condition we obtain, 
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From the last inequality we have,          
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Since  ∈  F, 𝐹𝐹𝑔𝑔𝑔𝑔,𝑔𝑔𝑓𝑓𝑔𝑔(𝑡𝑡) = 1. This implies gz = gfz and 
consequently x = fz = gz = gfz = gx = fx. 
That is, fx = gx = x. Thus x is a common fixed point 
of f and g. 
To prove the uniqueness of fixed point, let us assume 
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 be two distinct common fixed points of 

f and g. 
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Therefore y = z. 
Hence the common fixed point is unique.  
 
Corollary 3.8.  Let (X, F, ∗ ) be a G-complete Menger 
space with Fx, y(t) >  0 for all t > 0 and          x, y  ∈  X. 
Let f : X → X be a weak  ,  contraction. Then f has 
a unique fixed point. 
 
       The proof follows by taking g as the identity 
function in the above theorem. 
 
Corollary 3.9.  Let (X, F, ∗ ) be a G-complete Menger 
space with Fx, y(t) >  0 forall t > 0 and           x, y ∈ X. 
Let f : X → X be a weak   contraction. Then f has a 
unique fixed point. 
 
          Proof can be easily obtained by setting   as the 
identity function in the above corollary. 
  
     The following example illustrates Theorem 3.2 
 
Example 3.10. Let X = [0, 1] and the distribution 
function F be defined as 

Since g is one to one 

, which is a contradiction 
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For all x, y  ∈  X. Define the t-norm ∗ as a∗b = ab. 
Then (X, F, ∗)  is a complete Menger space.  
Define f : X →  X by fx = 𝑥𝑥 2⁄ . Also define 

),0[),0[:   by 
2)( tt   . 

Then f satisfies the condition of Theorem 3.2 and f has 
a unique fixed point 0  ∈  X. 
 
The following example illustrates Theorem 3:4 
 
Example 3.11.  Let X = [0, 1] and the distribution 
function F be defined as 
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For all x, y  ∈  X. Define the t-norm ∗ as a∗b = ab. 
Then (X, F, ∗)  is a complete Menger space.  
Define f : X →  X by fx = 𝑥𝑥 2⁄ . Also define 

),0[),0[:,   by 
2)( tt   and 3)( tt   

Then the condition of Theorem 3.4 is satisfied by f and 
f has a unique fixed point 0  ∈  X. 
 
The next example illustrates Theorem 3.7. 
 
Example 3.12.  Let X = [0, 1] and the distribution 
function F be defined as 
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For all x, y  ∈  X. Define the t-norm ∗ as a∗b = ab. 
Then (X, F, ∗)  is a complete Menger space.  
Define f; g : X → X such that f x = 𝑥𝑥2

12⁄  and  
g x =𝑥𝑥 3⁄ . Suppose that ),0[),0[:,   by 

2)( tt   and 4)( tt   

Then all the conditions of Theorem 3.7 are satisfied 
and 0 is the unique common fixed point of f and g. 
 
 
 

REFERENCE [1] Choudhury, B. S., and Das, K. P. (2008), “ A new contraction principle in Menger spaces.” Acta Mathematica Sinica , English Series, 24, 
1379-1386. | [2] Choudhury, B. S., Das, K. P., and Bhandarai, S. K. (2011), “ Fixed point theorem for mappings with cyclic contraction in Menger 

spaces.” Int. J. of Pure and Applied Sciences and Technology, 407, 1-9. | [3] Choudhury, B. S., Dutta, P. N., and Das, K. P. (2008), “ A fixed point result in Menger 
spaces using a real function.” Acta Math. Hungar., 122, 1203-1216. | [4] Dutta, P. N., and Choudhury, B. S. (2010), “ A generalized contraction principle in Menger 
spaces using a control function.” Anal. Theory Appl., 26, 110-121. | [5] Hadzic, O., and Pap, E. 2001, “Fixed Point Theory in Probabilistic Metric Spaces.” Kluwer 
Academic Publishers. | [6] Karapinar, E. (2011), “Fixed point theory for cyclic weak - contraction.” Applied Mathematics Letters, 24, 822-825. | [7] Khan, M. S., Swaleh, 
M., and Sessa, S. (1984), “Fixed point theorems by altering distances between the points.” Bull. Austral. Math. Soc., 30, 1-9. | [8] Mihet, D. (2009), “Altering distancing 
pr0bablistic Menger spaces.” Nonlinear Analysis, 71, 2734-2738. | [9] Naidu, S. V. R. (2003), “Some fixed point theorems in metric spaces by altering distances,.” 
Czechoslovak Mathematical Journel, 53, 205-212. | [10] Rhoades, B. E. (2001), “Some theorems on weakly contractive maps.” Nonlinear Analysis, 47 , 2683-2693. | [11] 
Sastry, K. P. R., and Babu, G. V. R. (1999), “Some fixed point theorems by altering distance between the points.” Ind. J. Pure. Appl. Math., 30 , 641-647. | [12] Sastry, 
K. P. R., Naidu, S. V. R., Babu, G. V. R., and Naidu, G. A. (2000), “Generalization commom fixed point theorems for weakly commuting maps by altering distances.” 
Tamkang Journel of Mathematics, 31, 243-250. | [13] Vetro, C., Gopal, D., and Imdad, M. (2010), “Common fixed point theorems for weak contractions in fuzzy metric 
space.” Indian journal Math., 52(3) ,573-590. | | 


