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Abstract 

This paper is to introduce a new type of coupled contraction mapping in generalized 

intuitionistic fuzzy metric spaces having partial ordering. The two mappings XXXF :  

and XXg :  mentioned here are taken to be compatible. The t-norm ∗ and the t-conorm ⋄ 

are assumed to be of Hadžić type. The main result on the coupled coincidence point is obtained 

in generalized intuitionistic fuzzy metric spaces as an application of the coincidence point 

theorem on metric spaces. This work is intended to extend recent results on coupled coincidence 

points. 

1. Introduction 

In this paper we consider a coupled coincidence point problem in 

generalized intuitionistic fuzzy metric spaces. There are several independent 
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definitions of fuzzy metric spaces in the literatures, for instance [7], [8], [12], 

[13] out of which we consider here the definition given by George and 

Veeramani [7]. Coupled fixed point was introduced by Guo et al. [9]. A 

coupled contraction mapping principle was established by Bhaskar et al. [3] 

in partially ordered metric spaces. The result was extended to coincidence 

point problems by Ciric et al. [6] under two different sets of conditions. In [4], 

the well known concept of compatible mappings was extended to the context 

of coupled and single mappings. In fuzzy metric spaces Zhu et al. [15] were 

the first to correctly work out a fuzzy fixed point theorem. Afterwards, a 

coupled coincidence point result was established by Choudhury et al. [5], Hu 

[11]. In 1986, Atanassov [1] introduced the notion of intuitionistic fuzzy 

metric space. Afterward, Park [14] gave the notion of intuitionistic fuzzy 

metric space and generalized the notion of a fuzzy metric space due to George 

and Veeramani. The purpose of this paper is to prove a coincidence point 

result for compatible mappings in a generalized intuitionistic fuzzy metric 

space which has Hadžić type t-norm and t-conorm under the assumption of a 

new inequality. 

2. Preliminaries 

Definition 2.1. A 5-tuple  ,,,, NMX  is said to be a generalized 

intuitionistic fuzzy metric space (shortly GIFM-Space), if X is an arbitrary 

set,  is a continuous t-norm,  is a continuoust-conorm and NM,  are fuzzy 

sets on   ,03X  satisfying the following conditions: 

For all Xazyx ,,,  and ,0, ts  

(GIFM-1)     ,1,,,,1,,,  tzyxNtzyxM  

(GIFM-2)   ,0,,, tzyxM  

(GIFM-3)   1,,, tzyxM  if and only if ,zyx   

(GIFM-4)     ,,,,,,, tzyxpMtzyxM   where p is a permutation 

function, 

(GIFM-5)      ,,,,,,,,,,, stzyxMszzaMtazyxM   

(GIFM-6)      1,0,0,,, zyxM  is continuous, 
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(GIFM-7)   ,1,,, tzyxN  

(GIFM-8)   0,,, tzyxN  if and only if ,zyx   

(GIFM-9)     ,t,zy,x,pNtz,y,x,N   where p is a permutation 

function, 

(GIFM-10)      ,,,,,,,,,,, stzyxNszzaNtazyxN   

(GIFM-11)  ,,, zyxN  is continuous. 

In this case, the pair  NM ,  is called a generalized intuitionistic fuzzy 

metric on X. 

Definition 2.2. Let  ,,, NM,X  be an intuitionistic fuzzy metric 

space. For ,0t  the open balls  trxBM ,,  and  trxBN ,,  with centre 

Xx   and radius 10  r  are defined by 

     rtyyxMXytrxBM  1,,,:,,  and 

    .,,,:,, rtyyxNXytrxBN   

A subset A of X is called an open set if for each Ax   there exist 0t  and 

10  r  such that  trxBM ,,  contained in A. 

Example 2.3. Let X be a nonempty set with metric .D  Denote 

baba   and  baba  ,1min  for all  .1,0, ba  For any 

 ,,0 t  define 

 
 zyxDt

t
tzyxM

,,
,,,


  and 

 
 

 zyxDt

zyxD
tzyxN

,,

,,
,,,






  for all .,, Xzyx   

It is easy to see that  ,,, NM,X  is a generalized intuitionistic fuzzy 

metric space. 

Definition 2.4. Let  ,,, NM,X  be a generalized intuitionistic fuzzy 

metric space and  nx  be a sequence in X. 

(i)  nx  is said to be converging to a point Xx   if 

  1,,,lim 


txxxM m
n

 and   0,,,lim 


txxxN m
n

 for all .0t  
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(ii)  nx  is called Cauchy sequence if    1,,,lim 


txxxM nPnPn
n

 and 

  0,,,  txxxN nPnPn  for all 0t  and .0P  

(iii) An intuitionistic fuzzy metric space in which every Cauchy sequence 

is convergent is said to be complete. 

Lemma 2.5. Let  ,,, NM,X  be a generalized intuitionistic fuzzy 

metric space. Then  tzyxM ,,,  and  tzyxN ,,,  are non-decreasing with 

respect to t for all zyx ,,  in X.  

Let  ,X  be a partially ordered set and F be a mapping from X to itself. 

The mapping F is said to be non-decreasing if for all 2121 ,, xxXxx   

implies    21 xFxF   and non-increasing if for all 2121 ,, xxXxx   

implies    .21 xFxF   

Definition 2.6. Let  ,X  be a partially ordered set and 

.: XXXF   Then the map F is said to have  mixed monotone property if 

F is non-decreasing its first argument and is non-increasing in its second 

argument, that is, if for all 2121 ,, xxXxx   implies    yxFyxF ,, 21   

for fixed ,Xy   and for all 2121 ,, yyXyy   implies    21 ,, yxFyxF   

for fixed .Xx   

Definition 2.7. Let  ,X  be a partially ordered set and 

XXXF :  and XXg :  be two mappings. The mapping F is said to 

have the mixed g-monotone property if F is monotone g-non-decreasing in its 

first argument and is monotone g-non-increasing in its second argument, that 

is, if, for all    2121 ,, xgxgXxx   implies    ,,, 21 yxFyxF   for any 

Xy   and for all    2121 ,, ygygXyy   implies    21 ,, yxFyxF   for 

any .Xx   

Definition 2.8. Let X be a nonempty set. An element   XXyx ,  is 

called a coupled fixed point of the mapping XXXF :  if 

    .,,, yxyFxyxF   
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Definition 2.9. Let X be a nonempty set. An element   XXyx ,  is 

called a coupled coincidence point of XXXF :  and XXg :  if 

       .,,, xyFygyxFxg   

Definition 2.10 Let  ,,,, NMX  be a generalized intuitionistic fuzzy 

metric space. The mappings XXXF :  and XXg :  are said to be 

compatible if for all 

             1,,,,,,lim 


tygxgFyxFgyxFgM nnnnnn
n

 and 

             ,1,,,,,,lim 


txgygFxyFgxyFgM nnnnnn
n

 

             0,,,,,,lim 


tygxgFyxFgyxFgN nnnnnn
n

 and 

             ,0,,,,,,lim 


txgygFxyFgxyFgN nnnnnn
n

  

whenever  nx  and  ny  are sequences in X such that 

    xxgyxF n
n

nn
n




lim,lim  and     yygxyF n
n

nn
n




lim,lim  for 

some ., Xyx   

Lemma 2.11. Let  ,,, NM,X  be a generalized intuitionistic fuzzy 

metric space. If the pair  gF ,  where XXXF :  and XXg :  are 

compatible then the pair  gF ,  is also compatible. 

Lemma 2.12. Let  ,,, NM,X  be a generalized intuitionistic fuzzy 

metric space with a Hadžić type t-norm  and t-conorm  such that 

    0,,,,1,,,  tzyxNtzyxM  as ,t  for all .,, Xzyx   If the 

sequences  nx  and  ny  in X are such that for all ,0,1  tn  

     ktxxxMtyyyMtxxxM nnnnnnnnn ,,,,,,,,, 1111    

 ktyyyM nnn ,,, 11   

     ktxxxNtyyyNtxxxN nnnnnnnnn ,,,,,,,,, 1111    

 ktyyyN nnn ,,, 1  

where ,10  k  then the sequences  nx  and  ny  are Cauchy sequences. 
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3. Main Results 

Theorem 3.1. Let  ,,, NM,X  be a complete generalized intuitionistic 

fuzzy metric space with a Hadžić type t-norm and t-conorm such that 

    0,,,,1,,,  tzyxNtzyxM  as ,t  for all .,, Xzyx   Let   be 

a partial order defined on X. Let XXXF :  and XXg :  be two 

mappings such that F has mixed g-monotone property and satisfies the 

following conditions: 

(i)    ,XgXXF   

(ii) g is continuous and monotonic increasing, 

(iii)  Fg,  is a compatible pair, 

(iv)              ktuvFxyFxyFMtkvuFyxFyxFM ,,,,,,,,,,,,   

             tvgygygMtugxgxgM ,,,,,,   (3.1.1) 

             ktuvFxyFxyFNtkvuFyxFyxFN ,,,,,,,,,,,   

             tvgygygNtugxgxgN ,,,,,,   (3.1.2) 

for all 0,,,,  tXvuyx  with    ugxg   and    ,vgyg   where 

.10  k  Also suppose either 

(a) F is continuous or 

(b) X has the following properties: 

(i) If a non-decreasing sequence   ,xxn   then xxn   for all 0n  (3.1.3) 

(ii) If a non-increasing sequence   ,yyn   then yyn   for all .0n  (3.1.4) 

If there are Xyx 00 ,  such that        000000 ,,, xyFygyxFxg   

then there exist Xyx ,  such that    yxFxg ,  and    ,, xyFyg   that 

is, g and F have a coupled coincidence point in X. 

Proof. Starting with 00 , yx  in X, we define the sequences  nx  and  ny  

in X as follows: 

   001 , yxFxg   and    001 , xyFyg   

   112 , yxFxg   and    112 , xyFyg   

and, in general, for all ,0n  
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   nnn yxFxg ,1   and    .,1 nnn xyFyg   (3.1.5) 

This construction is possible by the condition (i) of the theorem. 

Next, we prove that for all ,0n  

   1nn xgxg   (3.1.6) 

and    .1nn ygyg   (3.1.7) 

From the conditions on ,, 00 yx  we have 

     1000 , xgyxFxg   and      ., 1000 ygxyFyg   

Therefore (3.1.6) and (3.1.7) hold for .0n  

Let (3.1.6) and (3.1.7) hold for some .mn   As F has the mixed g-monotone 

property and        ,, 11  mmmm ygygxgxg   it follows that 

     mmmmm yxFyxFxg ,, 11     and  

     .,, 11   mmmmm ygxyFxyF   (3.1.8) 

Also, for the same reason, we have 

     2111 ,,   mmmmm xgyxFyxF   and 

     .,, 1112 mmmmm xyFxyFyg     (3.1.9) 

Then, from (3.1.8) and (3.1.9), 

   21  mm xgxg   and    .21  mm ygyg   

Then, by induction, (3.1.6) and (3.1.7) hold for all .0n  

Due to (3.1.5), (3.1.6) and (3.1.7), from (3.1.1) and (3.1.2) for all 

,1,0  nt  we have 

               ktygygygMktxgxgxgM nnnnnn ,,,,,, 11    

       ktyxFyxFyxFM nnnnnn ,,,,,, 1111   

       ktxyFxyFxyFM nnnnnn ,,,,,, 1111   
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               .,,,,,, 1111 tygygygMtxgxgxgM nnnnnn    (by (3.1.1)) (3.1.10) 

               ktygygygNktxgxgxgN nnnnnn ,,,,,, 11    

       ktyxFyxFyxFN nnnnnn ,,,,,, 1111   

       ktxyFxyFxyFN nnnnnn ,,,,,, 1111   

               .,,,,,, 1111 tygygygNtxgxgxgN nnnnnn    (by (3.1.2)) (3.1.11) 

From (3.1.10) and (3.1.11) and by applying Lemma 2.12, we can conclude that 

  nxg  and   nyg  are Cauchy sequences. Since X is complete, there exist 

Xyx ,  such that 

  xxg n
n




lim  and   .lim yyg n
n




 (3.1.12) 

Therefore,     xyxFxg nn
n

n
n







,limlim 1  and 

    .,limlim 1 yxyFyg nn
n

n
n







 

Since  Fg,  is a compatible pair, using continuity of g, we have  

            nn
n

nn
n

n
n

ygxgFyxFgxggxg ,lim,limlim 1





  (3.1.13) 

and             .,lim,limlim 1 nn
n

nn
n

n
n

xgygFxyFgyggyg





  (3.1.14) 

Now assume that (a) holds. Then by continuity of F, from (3.1.13) and 

(3.1.14) and by using (3.1.12), we have 

            ,lim,lim,lim n
n

nn
n

nn
n

xgFygxgFyxFgxg


  

   yxFyg n
n

,lim 


 

            ,lim,lim,lim n
n

nn
n

nn
n

ygFxgygFxyFgxg


  

   .,lim xyFxg n
n




 

which implies that    yxFxg ,  and    ., xyFyg   
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Next we assume that (b) holds. By (3.1.6), (3.1.7) and (3.1.12),   nxg  is a 

non-decreasing sequence with   xxg n   and   nyg  is a non-increasing 

sequence with   xyg n   as .n  

By (3.1.3) and (3.1.4), it follows that, for all   xxgn n ,0  and 

  .yyg n   

Since g is monotonic increasing, 

    xgxgg n   and     .ygygg n   (3.1.15) 

Now, for all ,0,0  nt  we have 

                 ktxggyxFyxFMtyxFgyxFyxFM nnn ,,,,,,,,,,, 1  

           kttyxFgxggxggM nnnn   ,,,, 11  (3.1.16) 

                 ktxggxyFxyFMtyxFgxyFxyFM nnn ,,,,,,,,,,, 1  

           kttxyFgyggyggM nnnn   ,,,, 11  (3.1.17) 

                 ktxggyxFyxFNtyxFgyxFyxFN nnn ,,,,,,,,,,, 1  

           kttyxFgxggxggN nnnn  ,,,, 11  (3.1.18) 

                 ktyggxyFxyFNtxyFgxyFxyFN nnn ,,,,,,,,,,, 1  

             kttxyFgyggyggN nnnn  ,,,, 11  (3.1.19) 

From (3.1.16), (3.1.17), (3.1.18) and (3.1.19), for all 0t  we have 

                 txyFgxyFxyFMtyxFgyxFyxFM nnnn ,,,,,,,,,,,,   

                ,,,,,,, 111   nnn xggxggMtkxggyxFyxFM  

    kttyxFg nn ,,  

                ,,,,,,, 111   nnn yggyggMktyggxyFxyFM  

    kttxyFg nn ,,  

                 txyFgxyFxyFNtyxFgyxFyxFN nnnn ,,,,,,,,,,,,   
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               ,,,,,,, 111  nnn xggxggNktxggyxFyxFN   

    kttyxFg nn ,,  

         ktyggxyFxyFN n ,,,,, 1  

           .,,,, 11 kttxyFgyggyggN nnnn   

Taking n  on the both sides of the above inequality, for all ,0t  

                  txyFgyxFyxFMtyxFgyxFyxFM nnnn
n

,,,,,,,,,,,,lim 


 

                 ,,,,,,,lim 111 


 nnn
n

xggxggMktxggyxFyxFM  

               ktyggyxFyxFMkttyxFg n
n

nn ,,,,,lim,, 1


  

             kttxyFgyggyggM nnnn   ,,,, 11  

                  txyFgxyFxyFNtyxFgyxFyxFN nnnn
n

,,,,,,,,,,,,lim 


 

                ,,,,,,,lim 111 


 nnn
n

xggxggNktxggyxFyxFN   

    kttyxFg nn ,,  

             ,,,,,,lim 11 


nn
n

yggNktyggxyFxyFN   

         .,,,1 kttxyFgygg nnn   

Hence 

                 txyFgxyFxyFMtyxFgyxFyxFM nn
n

nn
n

,,lim,,,,,,lim,,,,


  

         ktxggyxFyxFM n
n

,lim,,,, 1


  

      ,lim,lim 11 





 n
n

n
n

xggxggM  

    kttyxFg nn
n




,,lim   

         ktyggxyFxyFM n
n

,lim,,,, 1
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      ,lim,lim 11 





 n
n

n
n

yggyggM  

    kttxyFg nn
n




,,lim  

                 txyFgxyFxyFNtyxFgyxFyxFN nn
n

nn
n

,,lim,,,,,,lim,,,,


  

         ktxggyxFyxFN n
n

,lim,,,, 1


  

      ,lim,lim 11 





n
n

n
n

xggxggN  

    kttyxFg nn
n




,,lim  

         ktyggxyFxyFN n
n

,lim,,,, 1


  

      ,lim,lim 11 





n
n

n
n

yggyggN  

    .,,lim kttxyFg nn
n




 

Therefore 

             tygxyFxyFMtxgyxFyxFM ,,,,,,,,,,   

                  kttygxgxgMktyxFgyxFyxFM nn
n




,,,,,lim,,,,  

                  ,,,,,,lim,,,, kttxgygygMktxyFgxyFxyFM nn
n




 

             tygxyFxyFNtxgyxFyxFN ,,,,,,,,,,   

                  kttygxgxgNktyxFgyxFyxFN nn
n




,,,,,lim,,,,   

                  ,,,,,,lim,,,, kttxgygygNktxyFgxyFxyFN nn
n




  

that is,  

             tygxyFxyFMtxgyxFyxFM ,,,,,,,,,,   

          1,,,,,,lim 


ktyxFgyxFyxFM nn
n
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           1,,,,,,lim 


ktxyFggxyFxyFM nn
n

 

              ktxyFygxgFygxgFM nnnn
n

,,,,,,lim


  

            ktxyFxgygxgygFM nnnn ,,,,,,  

                    tygyggyggMtxgxggxggM nnnn
n

,,,,,,lim 


 

             n
n

n
n

n
n

yggMtxgxggxggM


 lim,,lim,lim  

     tygygg n
n

,,lim


 

             tygygygMtxgxgxgM ,,,,,,   

,111   

             tygxyFxyFNtxgyxFyxFN ,,,,,,,,,,   

          0,,,,,,lim ktyxFgyxFyxFN nn
n 

  

           0,,,,,,lim  ktxyFggxyFxyFN nn
n 

 

              ktxyFygxgFygxgFN nnnn
n

,,,,,,lim


  

             ktxyFxgygFxgygFN nnnn ,,,,,,  

                    tygyggyggNtxgxggxggN nnnn
n

,,,,,,lim 


  

                   tygyggyggNtxgxggxggN n
n

n
n

n
n

n
n

,,lim,lim,,lim,lim


   

             tygygygNtxgxgxgN ,,,,,,   

.000    

That is,               1,,,,,,,,,,  tygxyFxyFMtxgyxFyxFM  

and               .0,,,,,,,,,, tygxyFxyFNtxgyxFyxFN   Therefore 

       1,,,,, txgyxFyxFM  and        ,1,,,,, tygxyFxyFM  

       0,,,,, txgyxFyxFN  and        ,0,,,,, tygxyFxyFN  which 
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implies that    yxFxg ,  and    ., xyFyg   This completes the proof of 

the theorem. 

Corollary 3.2. Let  ,,, NM,X  be a complete generalized 

intuitionistic fuzzy metric space with a Hadžić type t-norm and t-conorm such 

that     0,,,,1,,,  tzyxNtzyxM  as ,t  for all ., Xyx   Let  

be a partial order defined on X. Let XXXF :  and XXg :  be two 

mappings such that F has mixed g-monotone property and satisfies the 

following conditions: 

(i)    ,XgXXF   

(ii) g is continuous and monotonic increasing, 

(iii)  Fg,  is a commuting pair, 

(iv)              ktuvFxyFxyFMktvuFyxFyxFM ,,,,,,,,,,,,    

             ,,,,,,, tvgygygMtugxgxgM   

             ktuvFxyFxyFNktvuFyxFyxFN ,,,,,,,,,,,,   

             ,,,,,,, tvgygygNtugxgxgN   

for all 0,,,,  tXvuyx  with    ugxg   and    vgyg   where 

.10  k  

Also suppose that either 

(a) F is continuous or 

(b) X has the following properties: 

(i) If a non-decreasing sequence   ,xxn   then xxn   for all ,0n  

(ii) If a non-increasing sequence   ,yyn   then yyn   for all .0n  

If there are Xyx 00 ,  such that    ,,,, 000000 xyFyyxFx   then 

there exist Xyx ,  such that    yxFxg ,  and    ,, xyFyg   that is, g 

and F have coupled coincidence point in X. 
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Proof. Since a commuting pair is also a compatible pair, the result of the 

Corollary 3.2 follows from Theorem 3.1. Later, by an example, we will show 

that the Corollary 3.2 is properly contained in Theorem 3.1. The following 

corollary is a result on fixed point. 

Corollary 3.3. Let  ,X  be a partially ordered set and let 

 ,,,, NMX  be a complete generalized intuitionistic fuzzy metric space 

with a Hadžić type t-norm and t-conorm such that   ,1,,, tzyxM  

  0,,, tzyxN  as ,t  for all .,, Xzyx   Let  be a partial order 

defined on X. Let XXXF :  be a mapping such that F has mixed 

monotone property and satisfies the following conditions: 

             ktuvFxyFxyFMktvuFyxFyxFM ,,,,,,,,,,,,   

   ,,,,,,, tvyyMtuxxM   

             ktuvFxyFxyFNktvuFyxFyxFN ,,,,,,,,,,,,   

   ,,,,,,, tvyyNtuxxN   

for all 0,,,,  tXvuyx  with ux  and ,vy  where .10  k  

Also suppose that either 

(a) F is continuous or 

(b) X has the following properties: 

(i) If a non-decreasing sequence   ,xxn   then xxn   for all ,0n  

(ii) If a non-increasing sequence   ,yyn   then ,yyn   for all .0n  

If there exist Xyx 00 ,  such that    ,,,, 000000 xyFyyxFx   then 

there exist Xyx ,  such that  yxFx ,  and  ,, xyFy   that is, F has a 

coupled fixed point in X. 

Proof. The proof follows by putting ,Ig   the identity function, in 

Theorem 3.1. 
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Example 3.4. Let  ,X  be a partially ordered set with  1,0X  and 

the natural ordering  of the real numbers as the partial ordering . Let for 

all 0t  and ,,, Xzyx   

    .

1

,,,,,,,









































t

xzzyyx

t

xzzyyx

t

xzzyyx

e

e

tzyxNetzyxM

 

Let  baba ,min  and  1,min baba   for all  .1,0, ba  

Then  ,,,, NMX  is a complete generalized intuitionistic fuzzy metric 

space such that   1,,, tzyxM  and   0,,, tzyxN  as ,t  for all 

.,, Xzyx    

Let the mapping XXg :  be defined as   2

6

5
xxg   for all Xx   

and the mapping XXXF :  be defined as   .
4

,
22 yx

yxF


  Then 

   XgXXF   and F satisfies the mixed g-monotone property. 

Let  nx  and  ny  be two sequences in X such that   ,,lim ayxF nn
n




 

    byxFaxg nn
n

n
n




,lim,lim  and   .lim byg n
n




  

Now, for all ,0n  

     
4

,,
6

5
,

6

5
22

22 nn
nnnnnn

yx
yxFyxgxxg


  and 

  .
4

,
22
nn

nn
xy

xyF


  

Then necessarily 0a  and .0b  It then follows that, for all ,0t   

              ,1,,,,,,lim 


tygxgFyxFgyxFgM nnnnnn
n
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              ,0,,,,,,lim 


tygxgFyxFgyxFgN nnnnnn
n

 and 

              ,1,,,,,,lim 


txgygFxyFgxyFgM nnnnnn
n

 

              .0,,,,,,lim 


tygygFxyFgxyFgN nnnnnn
n

 

Therefore the mappings F and g are compatible in X. 

We show that the conditions (3.1) and (3.2) hold. 

            ,,,
2

1

2

1
,, vyuxvgygugxgvuFyxF   and (3.4.1) 

            .,,
2

1

2

1
,, vyuxugxgvgyguvFxyF   (3.4.2) 

From (3.1.18), for all 0t  and ,10  k  we have 

                   

t

ugyg

t

vgxg

t

vgygugxg

ks

vuFyxF

eeee 22

2121,, 













 

               




























t

vgyg

t

ugxg

t

vgyg

t

ugxg

eeee ,min  

   

              tvgygygMtugxgxgMe kt

vuFyxF

,,,,,,,min

,,






 (3.4.3) 

and 

   

   
              .,,,,,,,max

1

,,

,,

tvgygygNtugxgxgN

e

e

ks

vuFyxF

ks

vuFyxF






































 (3.4.4) 

Similarly from (3.4.2), we get 

   

              tvgygygMtugxgxgMe kt

uvFxyF

,,,,,,,min

,,






 (3.4.5) 
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              .,,,,,,,max

1

,,

,,

tvgygygNtugxgxgN

e

e

ks

uvFxyF

ks

uvFxyF






































 (3.4.6) 

From (3.4.3), (3.4.4),(3.4.5) and (3.4.6) we have 

              ktuvFxyFxyFMktvuFyxFyxFM ,,,,,,,,,,,,,min  

              tvgygygMtugxgxgM ,,,,,,,min  

              ktuvFxyFxyFNktvuFyxFyxFN ,,,,,,,,,,,,,max  

              tvgygygNtugxgxgN ,,,,,,,max  

that is, 

             ktuvFxyFxyFMktvuFyxFyxFM ,,,,,,,,,,,,    

             tvgygygMtugxgxgM ,,,,,,   

             ktuvFxyFxyFNktvuFyxFyxFN ,,,,,,,,,,,,   

             .,,,,,, tvgygygNtugxgxgN   

Hence (3.1.1) and (3.1.2) hold.  

Thus all the conditions of Theorem 3.1 are satisfied. Hence we can 

conclude that g and F have a coupled coincidence point. Here  0,0  is a 

coupled coincidence point of g and F in X. 

References 

 [1] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and System 20 (1986), 87-96. 

 [2] B. Ali and M. Abbas, Suzuki-type fixed point theorem for fuzzy mappings in ordered 

metric spaces, Fixed Point Theory Appl. 2013, 2013:9, 13 pp. 

 [3] T. G. Bhaskar and V. Lakshmikantham, Fixed point theorems in partially ordered 

metric a. spaces and applications, Nonlinear Anal. 65(7) (2006), 1379-1393. 

 [4] B. S. Choudhury and A. Kundu, A coupled coincidence point result in partially ordered 

metric spaces for compatible mappings, Nonlinear Anal. 73 (2010), 2524-2531. 



M. SUGANTHI, M. JEYARAMAN and S. DURGA 

Advances and Applications in Mathematical Sciences, Volume 18, Issue 10, August 2019 

1202 

 [5] B. S. Choudhury, K. Das and P. Das, Coupled coincidence point results for compatible 

mappings in partially ordered fuzzy metric spaces, Fuzzy Sets and Systems 222 (2013), 

84-97. 

 [6] L. Ciricand and V. Lakshmikantham, Coupled random fixed point theorems for 

nonlinear contractions in partially ordered metric spaces, Stoch. Anal. Appl. 27(6) (2009), 

1246-1259. 

 [7] A. George and P. Veeramani, On some result in fuzzy metric space, Fuzzy Sets and 

Systems 64 (1994), 395-399. 

 [8] V. Gregori, J. J. Minana and S. Morillas, Some questions in fuzzy metric spaces, Fuzzy 

Sets and Systems 204 (2012), 71-85. 

 [9] D. Guo and V. Lakshmikantham, Coupled fixed points of nonlinear operators with 

applications, Nonlinear Anal. 11 (1987), 623-632. 

 [10] O. Hadžić and E. Pap, Fixed Point Theory in Probabilistic Metric Space, Kluwer 

Academic Publishers, Dordrecht, 2001. 

 [11] X. Q. Hu, Common coupled fixed point theorems for contractive mappings in fuzzy 

metric spaces, Fixed Point Theory Appl. 2011, Art. ID 363716, 14 pp. 

 [12] O. Kaleva and S. Seikkala, On fuzzy metric spaces, Fuzzy Sets and Systems 12 (1984) 

215-229. 

 [13] I. Kramosil and J. Michalek, Fuzzy metric and statistical metric spaces, Kybernetica 11 

(1975), 326-334. 

 [14] J. H. Park, Intuitionistic fuzzy metric space, Chaos, Solitions & Fractals 22 (2004), 1039-

1046. 

 [15] X. H. Zhu and J. Xiao, Note on coupled fixed point theorems for contractions in fuzzy 

metric spaces, Nonlinear Anal. 74 (2011) 5475-5479. 

 [16] L. A. Zadeh, Fuzzy sets, Inform and Control 8 (1965), 338-353. 


