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1. Introduction and mathematical preliminaries 
In 1089, Bakhtin [2] introduced b -metric space as a generalization of metric space. He 
proved the contraction principle in b -metric spaces that generalized the famous 
contraction principle in metric space. In 2007, Huang and Zhang [4] are introduce the 
concept of cone metric space and also they discussed some properties of the convergence 
of sequences and proved the fixed point theorems of a contraction mapping for cone metric 
spaces; Any mapping T  of a complete cone metric space X  into itself that satisfies, for 
some 1<0 k≤ , the inequality XyxyxkdTyTxd ∈∀≤ ,),,(),(  has a unique fixed 

point. In 2011, Hussain and Saha [6] introduced the concept of cone b -metric space as a 
generalization of b -metric spaces and cone metric spaces. They established some 
topological properties in such spaces and improved some recent results about KKM 
mappings in the setting of a cone b -metric space. Note on ψϕ − -contractive type 
mappings and related fixed point are proved by Ansari [11]. 

In this paper, we investigate the common fixed point theorem obtain sufficient 
conditions for the existence of common fixed points of a pair of mapping satisfying 
generalized contraction involving rational expressions in cone b  metric spaces via cone 
C  class functions. 
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Definition 1.1. Let E  be the real Banach space. A subset P  of E  is called a cone if 
and only if: 

    • P  is closed, non empty and ∅≠P  
    • Pbyax ∈+  for all Pyx ∈,  and non negative real numbers ba,  

    • {0}=)( PP −∩ .  
 
Given a cone EP ⊂ , we define a partial ordering ≤  with respect to P by yx ≤  

if and only if Pxy ∈− . We will write yx <  to indicate that yx ≤  but yx ≠ , while 

yx,  will stand for intPxy ∈− , where intP  denotes the interior of P . The cone P  

is called normal if there is a number 0>K  such that yx ≤≤0  implies PPPP yKx ≤  

for all Eyx ∈, . The least positive number satisfying the above is called the normal 
constant. 

 
Example 1.2. [10]Let 1>K . be given. Consider the real vector space with  

 ,1]}
1

1;,:{=
k

xRbabaxE −∈∈+  

with supremum norm and the cone 
 0}0,:{= ≤≥+ babaxP  

in .E  The cone P  is regular and so normal.  
 

Definition 1.3. Let X  be a nonempty set. A mapping EXXd →×:  is said to be cone 
metric if and only if, for all Xzyx ∈,, , the following conditions are satisfied:   

    • 0=),( yxd  if and only if yx = ,  

    • ),(=),( xydyxd ,  

    • ),(),(),( zydyxdzxd +≤ .  

Then ),( dX  is called a cone metric space (CMS) .  
 

Example 1.4. Let 2= RE   
 0},:),{(= ≥yxyxP  

RX =  and EXXd →×:  such that 
 |)||,(|=),( yxyxyxd −− α  

where 0≥α  is a constant. Then ),( dX  is a cone metric space.  
  

Definition 1.5. [6] Let X  be a nonempty set and 1≥s  be a given real number. A 
mapping EXXd →×:  is said to be cone b -metric if and only if, for all Xzyx ∈,, , 
the following conditions are satisfied:   

    • 0=),( yxd  if and only if yx = , 

    • ),(=),( xydyxd , 

    • )],(),([),( zydyxdszxd +≤ .  

Then ),( dX  is called a cone metric space (CbCMS).  
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Example 1.6. [5] Let 2= RE   
 0},:),{(= ≥yxyxP  

RX =  and EXXd →×:  such that 

 )||,|(|=),( pp yxyxyxd −− α  

where 0≥α  and 1>p  are two real constants. Then ),( dX  is a cone b -metric space 

with the coefficient 1>2= ps , but not a cone metric space. In fact, we only need to prove 
(iii) in Definition 1.5 as follows: 

Let Xzyx ∈,, . Set ,=,= yzvzxu −−  so vuyx +− = . From the inequality  

0.,forall)(2}),{max(2)( ≥+≤≤+ babababa ppppp  
we have  

 )|||(|2=)|||(|2|)||(||=||| ppppppppp yzzxvuvuvuyx −+−+≤+≤+−  

which implies that )],(),([),( yzdzxdsyxd +≤  with 1>2= ps . But  

 ppp yzzxyx |||||| −+−≤−  
is impossible for all yzx >> . Indeed, taking account of the inequality  

 0,,forall>)( ≥++ bababa ppp  
we arrive at  

 ppppppp yzzxvuvuvuyx |||=|>)(=|=||| −+−+++−  

for all x > z > y. Thus, (c3 ) in Definition 1.3 is not satisfied, i.e., (X, d) is not a cone metric 

space.  
  

Example 1.7. [5] Let plX =  with 1<<0 p , where }.<||:}{{=
1=

∞⊂ ∑
∞

p
n

n
n

p xRxl  

Let +→× RXXd :  define by ,)||(=),(
1

1=

pp
nn

n

yxyxd −∑
∞

 where 

.}{=},{= p
nn lyyxx ∈  Then ),( dX  is a b -metric space [3]. Put 

1}forall0,:}{{=,= 1 ≥≥∈ nxExPlE nn . Letting the mapping EXXd →×:*  be 

defined by 1,}
2

),(
{=),(* ≥n

yxd
yxd

n
 we conclude that ),( *dX  is a cone b -metric 

space with the coefficient 1,>2=
1
ps  but it is not a cone metric space.  

  
Definition 1.8. [6] Let ),( dX  be a cone b-metric space, Xx ∈  and }{ nx  be a 

sequence in .X  Then   
    1.  }{ nx  converges to x  whenever, for every Ec ∈  with c=0 , there is a 

natural number N  such that cxxd n =),(  for all .Nn ≥  We denote this by 

xxn
n

=lim
∞→

 or ).( ∞→→ nxxn   
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    2.  }{ nx  is a Cauchy sequence whenever, for every Ec ∈  with c=0 , 

there is a natural number N  such that cxxd mn =),(  for all Nmn ≥,   

    3.  ),( dX  is a complete cone b -metric space if every Cauchy sequence is 
convergent.  

 
Definition 1.9. A function PP →:ψ  is called an altering distance function if the 
following properties are satisfied: 

)(i  ψ  is non-decreasing and continuous, 

)(ii  0=)(tψ  if and only if 0=t .  
 

Definition 1.10.  An  ultra altering distance function is a continuous, nondecreasing 
mapping PP →:ϕ  such that 0>)(tϕ  0>,t  and 0.(0) ≥ϕ   

 
We denote this set with uΦ  

Definition 1.11. [12] A mapping PPF →2:  is called cone C -class function if it is 
continuous and satisfies following axioms: 

    1.  stsF ≤),( ; 

    2.  stsF =),(  implies that either 0=s  or 0=t ; for all Pts ∈, .  
 
We denote cone C -class functions as C . 

Example 1.12. [12] The following functions PPF →2:  are elements of C , for all 
)0,, ∞∈ts : 

    1.  tstsF −=),( , 

    2.  kstsF =),( , where 1<<0 k , 

    3.  )(=),( sstsF β , where [0,1))[0,: →∞β , 

    4.  )(=),( stsF Ψ , where PP →Ψ :  , 0=(0)Ψ  , 0>)(sΨ  for all 

Ps∈  with 0≠s  and sS ≤Ψ )(  for all Ps∈ ., 

    5.  )(=),( sstsF ϕ− , where )0,)[0,: ∞→∞ϕ  is a continuous function 

such that 0=0=)( tt ⇔ϕ ; 

    6.  ),,(=),( tshstsF −  where )0,)0,)[0,: ∞→∞×∞h  is a continuous 

function such that 0=0=),( ttsh ⇔  for all 0>, st .  

    7.  0==),(),(=),( sstsFstsF ⇒ϕ , here )[0,)[0,: ∞→∞ϕ  is a upper 

semi continuous function such that 0=(0)ϕ  and tt <)(ϕ  for 0.>t   
  

Lemma 1.13. Let ψ  and ϕ  are altering distance and ultra altering distance functions 

respectively , C∈F  and }{ ns  a decreasing sequence in P  such that  

 ))(),(()( 1 nnn ssFs ϕψψ ≤+  

for all 1≥n . Then 0=lim n
n

s
∞→

.  
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2. Main result 
Theorem 2.1. Let ),( dX  be a complete cone b-metric space )(CCbMS  with the 

co-efficient 1≥s  and P  be a normal cone with normal constant K  . Suppose that the 
mappings XXTS →:,  satisfy:  

)])),(),([)],(),([
),(1

),()],([1
),(()]),,(),([

)],(),([
),(1

),()],([1
),((()),((

43

214

321

SxydTyxdaTyydSxxda
yxd

TyydSxxd
ayxdaSxydTyxda

TyydSxxda
yxd

TyydSxxd
ayxdaFTySxd

++++
+

++++

++
+

++≤

ϕ

ψψ

  

                                                                            

(2.1) 
 for all ,, Xyx ∈   where 4321 ,,, aaaa  are non negative reals with 

1)(1)( 321 +++++ ssasasa  1<4a . ψ  and ϕ  are altering distance and ultra altering 

distance functions respectively , C∈F   such that ).()()( stst ψψψ +≤+  Then S  and 

T  have a unique common fixed point in .X   
Proof: Let 0x  be an arbitrary point X  and define  

⋯0,1,2,=,=,= 1222212 kTxxSxx kkkk +++  

Then form 2.1 we have  
)),(( 2212 ++ kk xxψ  

)])),()([)](),([
),(1

),()],([1
),((

)]),,()([)](),([
),(1

),()],([1
),(((

))((=

21212,24121,2223

122

12222
21221

21212,24121,2223

122

12222
21221

12,2

kkkkkkkk

kk

kkkk
kk

kkkkkkkk

kk

kkkk
kk

kk

SxxdTxxdaTxxdSxxda
xxd

TxxdSxxd
axxda

SxxdTxxdaTxxdSxxda
xxd

TxxdSxxd
axxdaF

TxSxd

++++

+

+
+

++++

+

+
+

+

++++
+

+
+

++++
+

+
+≤

ϕ

ψ

ψ

 

 

)])),()([)](),([
),(1

),()],([1
),((

)]),,()([)](),([
),(1

),()],([1
),(((=

121222,24221,21223

122

222122
21221

121222,24221,21223

122

222122
21221

++++++

+

++
+

++++++

+

++
+

++++
+

++

++++
+

++

kkkkkkkk

kk

kkkk
kk

kkkkkkkk

kk

kkkk
kk

xxdxxdaxxdxxda
xxd

xxdxxd
axxda

xxdxxdaxxdxxda
xxd

xxdxxd
axxdaF

ϕ

ψ
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))),()(),()((

)),,()(),()(((=

)])),(),([),()(

),()(()]),,(),([

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

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

)),,(),()(),()(((=

2212432122431

2212432122431

22121224221232

1223122121224

22123212231

222422123212231

222422123212231

+++

+++

+++++

++++

+++

++++

++++

+++++
+++++

++++
+++

+++≤
++++

++++

kkkk

kkkk

kkkkkk

kkkkkk

kkkk

kkkkkk

kkkkkk

xxdsaaaxxdsaaa

xxdsaaaxxdsaaaF

xxdxxdsaxxdaa

xxdaaxxdxxdsa

xxdaaxxdaaF

xxdaxxdaaxxdaa

xxdaxxdaaxxdaaF

ϕ
ψ

ϕ
ψ

ϕ
ψ

 

This implies that ).,(
1

),( 122
431

431
2212 +++ −−−

++≤ kkkk xxd
saaa

saaa
xxd  Similarly, we have  

)),(( 3222 ++ kk xxdψ  

)])),()([)](),([
),(1

),()],([1
),((

)]),,()([)](),([
),(1

),()],([1
),(((

))((=

1222221,24222,212123

2212

22221212
222121

1222221,24222,212123

2212

22221212
222121

221,2

++++++++

++

++++
++

++++++++

++

++++
++

++

++++
+

+
+

++++
+

+
+≤

kkkkkkkk

kk

kkkk
kk

kkkkkkkk

kk

kkkk
kk

kk

SxxdTxxdaTxxdSxxda
xxd

TxxdSxxd
axxda

SxxdTxxdaTxxdSxxda
xxd

TxxdSxxd
axxdaF

TxSxd

ϕ

ψ

ψ

 

)])),()([)](),([
),(1

),()],([1
),((

)]),,()([)](),([
),(1

),()],([1
),(((=

2222321,24322,222123

2212

32222212
222121

2222321,24322,222123

2212

32222212
222121

++++++++

++

++++
++

++++++++

++

++++
++

++++
+

++

++++
+

++

kkkkkkkk

kk

kkkk
kk

kkkkkkkk

kk

kkkk
kk

xxdxxdaxxdxxda
xxd

xxdxxd
axxda

xxdxxdaxxdxxda
xxd

xxdxxd
axxdaF

ϕ

ψ

)])),(),([

),()(),()((

)]),,(),([

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

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

)),,(),()(),()(((=

322222124

322232221231

322222124

322232221231

32124322232221231

32124322232221231

++++

++++

++++

++++

++++++

++++++

++
+++

++
+++≤

++++
++++

kkkk

kkkk

kkkk

kkkk

kkkkkk

kkkkkk

xxdxxdsa

xxdaaxxdaa

xxdxxdsa

xxdaaxxdaaF

xxdaxxdaaxxdaa

xxdaxxdaaxxdaaF

ϕ

ψ
ϕ

ψ

 

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

)),,()(),()(((=

32224322212431

32224322212431

++++

++++

+++++
+++++

kkkk

kkkk

xxdsaaaxxdsaaa

xxdsaaaxxdsaaaF

ϕ
ψ

 

 This implies that 

).,(
1

),( 2212
431

431
3222 ++++ −−−

++≤ kkkk xxd
saaa

saaa
xxd  
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Putting 
431

431

1
=

saaa

saaa

−−−
++λ  

As 1,<1)(1)( 4321 assasasa +++++  it is clear that ,1/< s  we have ,  

 ).,(),(),( 10
1

121 xxdxxxxd n
nnnn

+
+++ ≤≤≤ λλ ⋯  

Hence for any ,> nm  we have  
 

).,(]
1

[

),(])([1=

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

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

),(),(),(=

)],(),([),(

),(),(=

)],(),([),(

01

01
13322

01
1

01
23

01
12

01

1
1

32
3

21
2

1

2
2

21
2

1

221
2

1

11

11

xxd
s

s
xxdsssss

xxdsxxdsxxdsxxds

xxdsxxdsxxdsxxsd

xxdsxxdsxxsd

xxdxxdsxxsd

xxsdxxsd

xxdxxdsxxd

n

mn

mnmnnn

mmn
mn

nnnnnn

mnnnnn

mnnnnn

mnnn

mnnnmn

λ
λ

λλλλλ
δλλλ

−
≤

+++++
++++≤

++++≤
++
++≤

+
+≤

−

−+++
−+

−+
+++++

++++

++++

++

++

⋯

⋯

⋯
 

 Since P is a normal cone with normal constant K, so we get  

PPPP ),(
1

),( 01 xxd
s

s
Kxxd

n

mn λ
λ

−
≤ . 

This implies ∞→→ mnxxd mn ,as0),( PP  since 1.<<0 λs  

Hence }{ nx  is a Cauchy sequence. Since ),( dX  is a complete cone b-metric 

space, there exists Xp ∈  such that pxn →  as ∞→n . Now, since  

)),(( Tppdψ  )]),(),([( 1212 Tpxdxpds nn ++ +≤ψ   

)),(),((= 122 ++ nn xpsdTpSxsdψ  

)),(()),((= 122 ++ nn xpsdTpSxsd ψψ  

),(1

),()],([1
),([),(((

2

22
22112 pxd

TppdSxxd
apxdasxpsdF

n

nn
nn +

+++≤ +ψ  

))]),,(),(()),(),(( 2241223 nnnn SxpdTpxdaTppdxxda ++++ +  

),(1

),()],([1
),([),((

2

22
22112 pxd

TppdSxxd
apxdasxpsd

n

nn
nn +

++++  

)),(())])),(),(()),(),(( 122241223 ++ +++++ nnnnn xpsdSxpdTpxdaTppdxxda ψ

         ),(1

),()],([1
),([),(((=

2

122
22112 pxd

Tppdxxd
apxdasxpsdF

n

nn
nn +

+++ +
+ψ  

))]),,(),(()),(,( 2241223 nnnn SxpdTpxdaTppdxxda ++++ +  
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),(1

),()],([1
),([),(((

2

122
22112 pxd

Tppdxxd
apxdasxpsd

n

nn
nn +

+++ +
+ϕ  

)),(())]))),(),(()),(,( 122241223 ++ +++++ nnnnn xpsdSxpdTpxdaTppdxxda ψ
 

),(1

),()],([1
),([),(((

2

122
22112 pxd

Tppdxxd
apxdasxpsdF

n

nn
nn +

+++≤ +
+ψ  

))]),,(),(()),(,( 2241223 nnnn SxpdTpxdaTppdxxda ++++ +  

),(1

),()],([1
),([),(((

2

122
22112 pxd

Tppdxxd
apxdasxpsd

n

nn
nn +

+++ +
+ϕ  

))]))),(),(()),(,( 2241223 nnnn SxpdTpxdaTppdxxda ++++ +  

 As pxn →  and pxn →+1  as ∞→n , we get 

0]),()(),([),()(1 12421432 →+≤−−− + PPPPPP nn xpdaspxdsaKTppdsasasa
 as .∞→n   

Hence 0.=),( PP pTpd  Since 0.>)(1 432 sasasa −−−  

Thus we get ,= pTp  that is, p  is a fixed point of T . 
Uniqueness: 
Let q  be another fixed point common to S  and T , that is qTqSq ==  such 

that qp ≠ .  
Then from 2.1 we have  

)),(( qpdψ

 

)),((<

))),()1)(1)(((

)),,()1)(1)((((

))),()2(()),,()2(((=
)))),(),((

)],(),([
),(1

),()],([1
),((

))),,(),((

)],(),([
),(1

),()],([1
),(((=

)))),(),(()],(),([
),(1

),()],([1
),(())),,(),((

)],(),([
),(1

),()],([1
),(((

)),((=

4321

4321

4141

4

321

4

321

43

214

321

qpd

qpdassasasa

qpdassasasaF

qpdaaqpdaaF
pqdqpda

qqdppda
qpd

qqdppd
aqpda

pqdqpda

qqdppda
qpd

qqdppd
aqpdaF

SpqdTqpdaTpqdSppda
qpd

Tpqdsppd
aTppdaSpqdTqpda

TpqdSppda
qpd

Tpqdsppd
aTppdaF

TpSpd

ψ
ϕ

ψ
ϕψ

ϕ

ψ

ϕ

ψ

ψ

+++++
+++++≤

++
++

++
+

++

++

++
+

++

++++
+

++++

++
+

++≤

 



Cone C-class Function with Common Fixed Point Theorems for Cone b-metric Space 

91 
 

which is a contradiction. Hence 0=),( PP qpd  and so .= qp  Thus p  is a unique 

common fixed point of S  and .T   
 This completes the proof. Putting ,= TS  we have the following results.  
 

Corollary 2.2. Let ),( dX  be a complete cone b-metric space )(CCbMS  with the 

co-efficient 1≥s  and P  be a normal cone with normal constant K . Suppose that the 
mappings XXTS →:,  satisfy:  

)])),(),([)],(),([
),(1

)],(),([1
),(()]),,(),([

)],(),([
),(1

)],(),([1
),((()),((

43

214

321

TxydTyxdaTyydTxxda
yxd

TyydTxxd
ayxdaTxydTyxda

TyydTxxda
yxd

TyydTxxd
ayxdaFTyTxd

++++
+

++++

++
+

++≤

ϕ

ψψ

  

                                                                                     (2.2) 
 for all Xyx ∈, , where 4321 ,,, aaaa  are non negative reals with  

1<1)(1)( 4321 assasasa +++++ . ψ  and ϕ  are altering distance and ultra altering 

distance functions respectively , C∈F   such that ).()()( stst ψψψ +≤+  Then T  has 

a unique common fixed point in .X   
Proof: The proof of corollary (2.2) immediately follows from Theorem (2.1) by taking 

TS =  . This completes the proof.  
  

Corollary 2.3. Let ),( dX  be a complete cone b-metric space )(CCbMS  with the 

co-efficient 1≥s  and P  be a normal cone with normal constant K . Suppose that the 
mappings XXTS →:,  satisfy:  

)),(( yTxTd nnψ  

)])),(),([)],(),([
),(1

)],(),([1
),(()]),,(),([

)],(),([
),(1

)],(),([1
),(((

43

214

321

xTydyTxdayTydxTxda
yxd

yTydxTxd
ayxdaxTydyTxda

yTydxTxda
yxd

yTydxTxd
ayxdaF

nnnn

nn
nn

nn
nn

++++
+

++++

++
+

++≤

ϕ

ψ

  

                                                                                     (2.3) 
for all Xyx ∈, , where 4321 ,,, aaaa  are non negative reals with 

1<1)(1)( 4321 assasasa +++++ . ψ  and ϕ  are altering distance and ultra altering 

distance functions respectively , C∈F   such that ).()()( stst ψψψ +≤+  Then T  has 

a unique common fixed point in .X   

Proof: By Corollary (2.2) there exists Xu ∈  such that .= uuT n  Then  
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)),()2((=

)])),(),([)],(),([
),(1

),()],([1
),((

)]),,(),([)],(),([
),(1

),()],([1
),(((=

)])),(),([)],(),([
),(1

),()],([1
),((

)]),,(),([)],(),([
),(1

),()],([1
),(((

)])),(),([)],(),([
),(1

),()],([1
),((

)]),,(),([)],(),([
),(1

),()],([1
),(((

)),((=

)),((=)),((

41

43

21

43

21

43

21

43

21

43

21

43

21

uTudaa

TuuduTudauudTuTuda
uTud

uudTuTud
auTuda

TuuduTudauudTuTuda
uTud

uudTuTud
auTudaF

uTTuduTTudauTuduTTTuda
uTud

uTuduTTTud
auTuda

uTTuduTTudauTuduTTTuda
uTud

uTuduTTTud
auTudaF

TuTuduTTudauTudTuTTuda
uTud

uTudTuTTud
auTuda

TuTuduTTudauTudTuTTuda
uTud

uTudTuTTud
auTudaF

uTTuTd

uTuTTduTud

nnnn

nn

nnnn

nn

nnnn

nn

nnnn

nn

nn

nn

+
++++

+
++

++++
+

++

++++
+

++

++++
+

++≤

++++
+

++

++++
+

++≤

ψ

ϕ

ψ

ϕ

ψ

ϕ

ψ

ψ
ψψ

 

 and so 0.=),( uTud  Thus, .= uTu  This show that T  has a unique fixed point .X  
This completes the proof.  
 Putting 0===,= 4321 aaaka  in Corollary (2.2) then we have the following 

result. 
 

Corollary 2.4. Let ),( dX  be a complete cone b-metric space )(CCbMS  with the 

co-efficient 1≥s  and P  be a normal cone with normal constant K . Suppose that the 
mappings XXTS →:,  satisfy:  

 ))),(()),,((()),(( yxkdyxkdFTyTxd ϕψψ ≤  

 For all ,, Xyx ∈  where (0,1)∈k  is a constant with 1.<sk  ψ  and ϕ  are altering 

distance and ultra altering distance functions respectively, C∈F   such that 
).()()( stst ψψψ +≤+  Then T  has a unique common fixed point in .X   

  
Note 2.5. Corollary 2.4 extends well known Banach contraction principle from complete 
metric space to that setting of complete cone b -metric space via cone C -class function 
consider in this paper.  
Putting 0===,= 4213 aaaka  in corollary (2.2), then we have the following result.  
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Corollary 2.6. Let ),( dX  be a complete cone b-metric space )(CCbMS  with the 

co-efficient 1≥s  and P  be a normal cone with normal constant K . Suppose that the 
mappings XXTS →:,  satisfy:  

 )])),(),([()]),,(),([(()),(( TyydTxxdkTyydTxxdkFTyTxd ++≤ ϕψψ  

 For all ,, Xyx ∈  where )
1

1
(0,

+
∈

s
k  is a constant with 1.<1)( +sk  ψ  and ϕ  are 

altering distance and ultra altering distance functions respectively , C∈F   such that 
).()()( stst ψψψ +≤+  Then T  has a unique common fixed point in .X   

  
Note 2.7. Corollary 2.6 extends well known Kannan contraction principle from complete 
metric space to that setting of complete cone b -metric space via cone C -class function 
consider in this paper.  

Putting 0===,= 3214 aaaka  in corollary (2.2), then we have the following 

result.  
  

Corollary 2.8. Let ),( dX  be a complete cone b-metric space )(CCbMS  with the 

co-efficient 1≥s  and P  be a normal cone with normal constant K . Suppose that the 
mappings XXTS →:,  satisfy:  

 )])),(),([()]),,(),([(()),(( TxydTyxdkTxydTyxdkFTyTxd ++≤ ϕψψ  

 For all ,, Xyx ∈  where )
1

1
(0,

+
∈

s
k  is a constant with 1.<1)( +sk  ψ  and ϕ  are 

altering distance and ultra altering distance functions respectively , C∈F   such that 
).()()( stst ψψψ +≤+  Then T  has a unique common fixed point in .X   

  
Note 2.9. Corollary 2.8 extends well known Kannan contraction principle from complete 
metric space to that setting of complete cone b -metric space via cone C -class function 
consider in this paper.  
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