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I. INTRODUCTION 
The study of fixed point theorems and common fixed point theorems satisfying contractive type conditions has been a very active 
field of research activity during the last three decades. In 1922, the polish mathematician, Banach [14] proved a theorem which 
ensures under approximation conditions the existence and uniqueness of the fixe point. His result is called Banach fixed point 
theorem or the Banach contraction principle. This theorem provides a technique for solving a variety of applied problems in 
mathematical sciences and engineering. Many researchers have extended, generalized and improved Banach’s fixed point theorem 
in different ways.  Banach published first contractive definition for the fixed point theorem by using the concept of Lipschitz 
mapping which is known as Banach’s contraction Principle. Final conclusion of the theorem is that T has a unique fixed point, 
which can be reached from any starting value x ∈  X .  Jungck [30] generalized the notion of weak commutativity by introducing 
the concept of compatible maps and then weakly compatible maps [31]. 
 In  1997  Alber  and  Guerre-  Delabriere  [8]  introduced  the  concept  of  weakly  contractive  map  in Hilbert  space  and  proved   
the  existence  of  fixed  point   results.  Rhoades [63]  extended  this  concept  in Banach  space   and  established  the  existence  of  
fixed  points. Throughout  this  chapter   (X, d)  is  a  metric  space  which  we  denote  simply  by  X. 

II. PRELIMINARIES 
A. Definition 1.1 
For  any  x ∈ X ;   O(x ) = { T x  ; n = 0,1,2,3 … … }  is said  to  the  orbit  of  x   where,   
 T = I, is  the  identity  map  of  X.   O(x ) represent the closer of O(x ). 
A  metric  space  X  is  said  to  be  T − orbitally  complete;  if  every  Cauchy  sequence  Which  is  contained  in  O(x) for  all  x ∈
X  converges  to  the  point  of  X. 
Here  we  note  that  every  complete  metric  space  is  T −  orbitally  complete  for  any  T,  but  converges  is  not  true. 

B. Definition 1.2     
Let    A  and   S  be  the  mapping  from  a  metric  space  X  into  itself,  then  the  mapping  is  said  to  weakly  compatible  if  they  
are  commute  at  their  coincidence  points,    that  is,  

Ax = Sx implies that ASx = SAx. 

C. Definition 1.3   
A  self  map  T: X → X  is  said  to  be  generalized  weakly  contractive  map  if  there  exists  a   ψ ∈ Φ  such that, 
                   d(Tx, Ty)  ≤  d(x, y) −  ψ d(x, y)     
with lim

→
ψ(t)  =  0  for  all  x, y ∈ X. 

We denote,   R =  [0,∞)  is  positive  real  number, N  the  set  of  natural  number   and  R  the  set  of  real  number.  We 
write   Φ = { ψ ∶ R → R  } where ψ setisfies following conditions ;  
1) ψ is continuous  
2) ψ is non decreasing 
3) ψ(t) > 0 for t > 0 
4) ψ(0) = 0 
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III.  MAIN RESULT 
A. Theorem 2.1     
Let   (X, d)  be  a T −  orbitally  complete   metric  space,  if   A , B, S , T  be  the  self  mapping  of  X  into  itself  such  that; 
1) A(X) ⊆ T(X) and B(X) ⊆ S(X), T(X) or S(X) are closed subset of X. 
2) The pair (A, S) and (B, T) are weakly compatible and  generalized weakly contractive map 
3) for all x, y ∈  O(x ) and k ∈ [0,1), we define, 

  d(Ax, By) ≤ k max ( , ) . ( , ) 
( , ) , ( , ). ( , )

( , ) , d(Sx, Ty) .        

Then  A , B, S, T  have unique fixed point in  O(x ). 
Proof  We  suppose  that,  x ∈ X  arbitrary  and   we  choose  a  poin t x ∈ X  such  that,  

 y = Ax = Tx   and   y = Bx = Sx   
In  general  there  exists  a  sequence, 
   y =  Ax =  Tx  and  y = Bx = Sx    
for   n = 1,2,3 … … … .. 
first  we  claim  that  the  sequence  {y }   is  a  Cauchy  sequence  for  this  from  2.1(iii)  we  have, 
  d(y , y )    ≤   k. M(Ax , Bx )− ψ(M(Ax , Bx ))  

  d(y , y )  ≤    k max

⎩
⎪
⎨

⎪
⎧

( ,  ). ( , )
( , ) ,

( , ). ( , )
( , ) ,

d(Sx , Tx ) ⎭
⎪
⎬

⎪
⎫

     

  d(y , y )  ≤   k  max

⎩
⎪
⎨

⎪
⎧ ( , ). ( , )

( , ) ,
( , ). ( , )

( , ) ,

d(y , y ) ⎭
⎪
⎬

⎪
⎫

    

  d(y , y )  ≤  k  max{d(y , y ), 0, d(y , y )}    
There arise three cases: 
a) Case- 1:   If we take   

  max{d(y , y ), 0, d(y , y )}  =  d(y , y )   
then we have 
  d(y , y )  ≤    k. d(y , y )  

b) Case- 2:   If we take   

  max{d(y , y ), 0, d(y , y )}  =  d(y , y )   
then we have 
  d(y , y )  ≤    k. d(y , y )    
which contradiction. 
c) Case- 3:   If we take   
  max{d(y , y ), 0, d(y , y )}  =  0   
then we have 
  d(y , y )  ≤    0  
which contradiction. 
From the above all three cases we have 
  d(y , y )  ≤    k. d(y , y )  
Processing the same way we have  

 d(y , y )  ≤    k . d(y , y )  
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Or    d(y , y )  ≤    k . d(y , y )   
For any m > n  we have 
  d(y , y ) ≤   d(y , y ) +  d(y , y ) +⋯… . + d(y , y )  
  d(y , y ) ≤   (k +  k +  … … . . +k )d(y , y )  
  d(y , y ) ≤   d(y , y )  . 
As n → ∞ , it  follows  that  {y }  is  a  Cauchy  sequence  and  by  the  completeness  of  X,  {y }  converges  to  y ∈ X. That  is  we  
can   write; 

  lim → y   =   lim → Ax   =   lim → Tx     
 =    lim → Bx   =   lim → Sx = y . 

Now  let  T(X) is  closed  subset  of  X  such  that,  Tv  =  y. 
We  prove  that  Bv =  y   for  this  again  from  2.1(iii), 

 d(Ax , Bv)  ≤    k  max

⎩
⎪
⎨

⎪
⎧ ( ,  ) ( , )

( , ) ,
( , ) ( , )

( , ) ,

d(Sx , Tv) ⎭
⎪
⎬

⎪
⎫

   

 d(y, Bv)  ≤    k max{ d(Bv, y), d(y, Bv), 0}  
  d(y, Bv)     <     k  . d(y, Bv)     
which contradiction,  
Hence Bv = y =  Tv   and that   BTv =   TBv  implies that  By =  Ty . 
Now  we  proof  that  By = y  for  this  again  from 2.1(iii) 

     d(Ax , By)     ≤      k max   

⎩
⎪
⎨

⎪
⎧ ( , ). ( , )

( , ) ,
( , ). ( , )

( , ) ,

d(Sx , Ty) ⎭
⎪
⎬

⎪
⎫

   

 lim
→

d(Ax , By)    ≤   k d(y, By)   

   By  =   y  =   Ty . 
Since  B(X)  ⊆   S(X)  
for,  w ∈  X   such  that  Sw  =  y 
now  we  show  that   Aw  =   y 
   d(Aw, By)     ≤    k max ( , ) ( , )

( , ) , ( , ) ( , )
( , ) , d(Sw, Ty)      

It follows that,     d(Aw, y)    ≤   kd(Aw, y)  
Which contradiction,   d(Aw, y)  >  0   thus  Aw =  y =  Sw 
Since   A   and   S   are weakly compatible,   so   that   ASw  =   SAw   this   implies,   Ay  =   Sy. 
Now   we  show  that,  Ay =  y  for   this  again  from  2.1(iii), 

 d(Aw, By)     ≤    k max  ( , ) ( , )
( , ) , ( , ) ( , )

( , ) , d(Sy, Ty)     

It  follows  that,    d(Ay, y)    ≤   k d(Ay, y)   
Which contradiction thus  Ay =  y  and  then,  we  write 
       Ay  =   Sy =  By  =   Ty  =   y  
that is  y  is common  fixed  point  of  A , B, S , T. 
If  S(X) is  closed  subset  of  X  then  we  follows  similarly  proof. 
Uniqueness  We suppose that x, is another fixed point for  A , B , S , T  then, by using 2.1(iii) then we have  

  d(x, y)   ≤   k. d(x, y)    
Which  contradiction.   so  that  x = y and  y  is  unique  fixed  point  of  A , B , S, T.  
This complete the prove of the theorem. 
If we omit the completeness of the space then we get following corollary. 

B. Corollary 2.2     
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Let   (X, d)  be  a T −  orbitally   metric  space,  if   A , B, S , T  be  the  self  mapping  of  X  into  itself  such  that; 
1) A(X) ⊆ T(X) and B(X) ⊆ S(X), T(X) or S(X) are closed subset of X. 
2) The pair (A, S) and (B, T) are weakly compatible and  generalized weakly contractive ma 
3) for all x, y ∈  O(x ) and k ∈ [0,1), we define, 

   d(Ax, By) ≤ k. M(x, y) −  ψ(M(x, y))   

Where ,  M(Ax, By) =  max
 ( , ) ( , ) 

( , )  , ( , )  ( , )
( , )  ,

 ( , ) . ( , ) 
( , ) , ( , ). ( , )

( , ) ,푑(푆푥,푇푦)
.     

Then  퐴 ,퐵, 푆,푇  have unique fixed point in  푂(푥 ). 

C. Corollary 2.3     
Let   (푋,푑)  be  a 푇 −  표푟푏푖푡푎푙푙푦  complete   metric  space,  if   퐴 ,퐵be  the  self  mapping  of  푋  into  itself  such  that; 
1) 퐴(푋) ⊆ 푋 and 퐵(푋) ⊆ 푋,  
2) The pair (퐴,퐵)  weakly compatible and  generalized weakly contractive map 
3) 푓표푟 푎푙푙 푥, 푦 ∈  푂(푥 ) 푎푛푑 푘 ∈ [0,1), 푤푒 푑푒푓푖푛푒, 

   푑(퐴푥,퐵푦) ≤ 푘.푀(푥, 푦)−  휓(푀(푥, 푦))   

Where ,  푀(퐴푥,퐵푦) =  푚푎푥
 ( , ) ( , ) 

( , )  , ( , )  ( , )
( , )  ,

 ( , ) . ( , ) 
( , ) , ( , ). ( , )

( , ) ,푑(푥, 푦)
.     

Then  퐴 ,퐵  have unique fixed point in  푂(푥 ). 
Proof:- It is enough if we take 푆 =  푇 =  퐼 (identity mapping) in Theorem 2.1 then we get the result. 

D. Corollary 2.4     
Let   (푋,푑)  be  a 푇 −  표푟푏푖푡푎푙푙푦  complete   metric  space,  if   퐴 ,퐵be  the  self  mapping  of  푋  into  itself  such  that  
푓표푟 푎푙푙 푥, 푦 ∈  푂(푥 ) 푎푛푑 푘 ∈ [0,1), 푤푒 푑푒푓푖푛푒,  
   푑(퐴푥,퐴푦) ≤ 푘.푀(푥, 푦)−  휓(푀(푥, 푦))   

Where ,  푀(퐴푥,퐴푦) =  m푎푥
 ( , ) ( , ) 

( , )  , ( , )  ( , )
( , )  ,

 ( , ) . ( , ) 
( , ) , ( , ). ( , )

( , ) , 푑(푥, 푦)
.     

Then  퐴 ,퐵  have unique fixed point in  푂(푥 ). 
Proof:- It is enough if we take 퐴 =  퐵  in Corollary 2.3 then we get the result. 

E. Corollary 2.5    
Let   (푋,푑)  be  a 푇 −  표푟푏푖푡푎푙푙푦  complete   metric  space,  if   퐴 ,퐵,푆 ,푇  be  the  self  mapping  of  푋  into  itself  such  that; 
1) 퐴(푋) ⊆ 푇(푋) and 퐵(푋) ⊆ 푆(푋), 푇(푋) or 푆(푋) are closed subset of 푋 
2) The pair (퐴, 푆) and (퐵,푇) are weakly compatible and  generalized weakly contractive ma 
3) 푓표푟 푎푙푙 푥, 푦 ∈  푂(푥 ) 푎푛푑 푘 ∈ [0,1), 푤푒 푑푒푓푖푛푒, 

  푑(퐴푥,퐵푦) ≤ 푘.푚푎푥
 ( , ) ( , ) 

( , )  , ( , )  ( , )
( , )  ,

 ( , ) . ( , ) 
( , ) , ( , ). ( , )

( , ) ,푑(푆푥,푇푦)
     

Then  퐴 ,퐵, 푆,푇  have unique fixed point in  푂(푥 ). 
Proof:- It is immediate to see that if we take 휓(푡) = 0 in Theorem 2.1, then we get the result. 

REFERENCES 
[1] Banach S.Surles operation dansles ensembles abstraites etleur application integrals. Fund. Math. 3 (1922) 133-181.  
[2] Jungck G. Commuting mappings and fixed points. Amer. Math. Monthly , 83 (1976) 261- 263 
[3] Jungck G., Murthy P.P. and Cho Y.J., Compatible mappings of type (A) and common fixed points, Math. Japonica, 38 (1993), 381-390 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                                        ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor:6.887 

Volume 5 Issue VIII, August 2017- Available at www.ijraset.com 
 

 
 559 ©IJRASET (UGC Approved Journal): All Rights are Reserved 

[4] Alber Ya.I., Gurre-Delabriere, Principles of weakly contractive maps in Hillbert space, in: I. Gohberg, Yu. Lyubich (Eds), New result in operator theory, in 
Advance and Appl. 98, 1997 , 7-22. 

[5] Rhoades B.E., Some theorem in weakly contractive maps, Nonlinear Analysis 47 (2010) 2683-2693. 



 


