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Abstract 

We prove the unique common fixed point theorems for a pair of              
R-weakly commuting mappings satisfying the generalized contractive 
conditions in metric spaces. Moreover, we also prove the weak 
convergence theorems for the sequences of Mann iterations and 
modified Ishikawa iterations in uniformly convex Banach spaces 
satisfying the Opial’s condition where T is generalized S-nonexpansive 
type and S satisfies condition (C). 

1. Introduction and Preliminaries 

The common fixed point theorems for mappings satisfying certain 
contractive conditions in metric spaces have been continually studied for 
decade (see [1-3, 6-9, 14] and references contained therein). In 1986, Jungck 
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[6] introduced the concept of compatible mappings and proved that weakly 
commuting mappings are compatible mappings. After that, Pant [14] 
introduced R-weakly commuting mappings and assured the existence of 
common fixed points where the result requires the continuity of at least one 
of the mappings. 

Definition 1.1. Let E be a nonempty subset of a metric space ( )dX ,  and 

.:, EEST →  Then a pair of mappings ( )ST ,  is said to be R-weakly 

commuting if there exists 0>R  such that 

( ) ( ),,, TxSxRdTSxSTxd ≤  for all .Ex ∈  

Recently, Mishra et al. [12] assured the existence of the unique common 
fixed point theorem as the following: 

Theorem 1.2 [12]. Let ( )dX ,  be a metric space and E be a nonempty 

subset of X. Suppose that EEST →:,  are mappings such that 

( )TyTxd ,  

( ) ( ) ( ) ( ) ( ) ,2
,,,,,,,,max 














 +

≤
TxSydTySxdTySydTxSxdSySxdk  (1) 

for all ,, Eyx ∈  where ( ).1,0∈k  Assume that ( ) ( )ESET ⊆  and the pair 

( )ST ,  is R-weakly commuting on E. Then 

(a) if ( )ET  is complete, then T and S have a unique common fixed point 

in ( );ET  

(b) if ( )ES  is complete, then T and S have a unique common fixed point 

in ( ).ES  

Definition 1.3. Let E be a nonempty subset of a Banach space X. Then a 
mapping EET →:  is said to be nonexpansive if 

,yxTyTx −≤−  

for all ., Eyx ∈  Let ( ) { }xTxExTF =∈= ::  be denoted as the set of all 

fixed points of T. 
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Definition 1.4. Let E be a nonempty subset of a Banach space X and 
.:, EEST →  Then a mapping T is said to be S-nonexpansive if 

,SySxTyTx −≤−  

for all ., Eyx ∈  

Mishra et al. [12] introduced more general class of S-nonexpansiveness. 

Definition 1.5. Let E be a nonempty subset of a Banach space X and 
.:, EEST →  Then a mapping T is generalized S-nonexpansive type if 

( ),, yxMTyTx ≤−  

for all ,, Eyx ∈  where 

( )yxM ,  

.2,2,max






 −+−−+−

−=
TxSyTySxSySyTxSxSySx  

Definition 1.6. A Banach space X is said to satisfy Opial’s condition if 
whenever a sequence { }nx  in X converges weakly to x, then 

,infliminflim yxxx n
n

n
n

−<−
∞→∞→

 

for all Xy ∈  with xy ≠  (see [13]). 

Let X be a Banach space and E be a nonempty convex subset of X. 
Assume that ,: EET →  { } ( )1,0⊆αn  and { } [ ).1,0⊆βn  The sequence { }nx  

of Mann iterations [11] defined, for an arbitrary ,0 Ex ∈  by 

 ( ) { },0,11 ∪N∈α+α−=+ nTxxx nnnnn  (2) 

and the sequence { }nx  of Ishikawa iterations [5] defined, for an arbitrary 

,0 Ex ∈  by 

( ) ,11 nnnnn Tyxx α+α−=+  

 ( ) { }.0,1 ∪N∈β+β−= nTxxy nnnnn  (3) 

In (3), if ,0=βn  for all n, then (3) is reduced to (2). 
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Recently, Mishra et al. [12] obtained some common fixed point theorems 
for mappings T and S where T is generalized S-nonexpansive type under the 
certain assumptions. Furthermore, they also proved the weak convergence       
of a sequence { }nx  of Mann iterations to a common fixed point of the 

mentioned mappings. 

Theorem 1.7 [12]. Let E be a bounded closed convex subset of a 
uniformly convex Banach space X which satisfies Opial’s condition. Let 

EEST →:,  be mappings where T is generalized S-nonexpansive type and 

S is nonexpansive. Suppose that ( ) ( )SFTF ∩  is nonempty and { }nα  is a 

real sequence in ( ).1,0  Then, for an arbitrary ,0 Ex ∈  the sequence { }nx  of 

Mann iterations converges weakly to a common fixed point of T and S. 

Definition 1.8. Let X be a Banach space. Then a subset E of X is said to 
be a retract of X if there exists a continuous mapping EXP →:  such that 

,xPx =  for all .Ex ∈  

Let X be a uniformly convex Banach space and E be a closed convex 
subset of X with a nonexpansive retraction P. Assume that ,: XET →  

{ } ( )1,0⊆αn  and { } [ ).1,0⊆βn  The sequence { }nx  of modified Ishikawa 

iterations defined, for ,0 Ex ∈  by 

( )( ),11 nnnnn TyxPx α+α−=+  

 ( )( ) { }.0,1 ∪N∈β+β−= nTxxPy nnnnn  (4) 

If T is a self mapping on E, then (4) is reduced to (3). 

Suzuki [16] introduced condition (C) as the following: 

Definition 1.9. Let E be a nonempty subset of a Banach space X. Then a 
mapping EET →:  is said to satisfy condition (C) if 

yxTxx −≤−2
1  implies ,yxTyTx −≤−  

for all ., Eyx ∈  
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Dhompongsa and Kaewcharoen [4] gave the example of the mapping 
satisfying condition (C). 

Example 1.10 [4]. Define a mapping T on 





2
13,0  by 

[ ]


















∈+−





∈−

∈

=

.2
13,4

13if144

,4
13,3if124

,3,0if0

xx

xx

x

Tx  

Therefore, T is a continuous mapping satisfying condition (C) and T is not 
nonexpansive. 

Lemma 1.11 [16]. Let E be a subset of a Banach space X and 
.: EET →  Assume that T satisfies condition (C). Then 

,3 yxxTxTyx −+−≤−  

for all ., Eyx ∈  

Theorem 1.12 [16]. Let T be a self mapping on a weakly compact convex 
subset E of a uniformly convex Banach space X. If T satisfies condition (C), 
then T has a fixed point. 

In this paper, we assure the existence of the unique common fixed    
point theorem for mappings satisfying generalized contractive contraction 
where the mentioned mappings are R-weakly commuting in metric spaces. 
Moreover, we also prove the weak convergence of Mann iterations and 
modified Ishikawa iterations to a common fixed point for the class of 
mappings that is general than nonexpansiveness. 

2. Fixed Point Theorems 

Let Φ be the set of all mappings φ such that [ ) [ )∞+→∞+φ ,0,0:  is a 

nondecreasing mapping satisfying ( ) ,0∑∞
= ∞<φn

n t  for all ( ).,0 ∞+∈t  If 
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,Φ∈φ  then φ is called a Φ-map. Furthermore, if φ is a Φ-map, then 

 (i) ( ) ,tt <φ  for all ( ),,0 ∞+∈t  

(ii) ( ) .00 =φ  

For more detail, see [15]. From now on, unless otherwise stated, φ is meant 
the Φ-map. 

Theorem 2.1. Let ( )dX ,  be a metric space and E be a nonempty subset 

of X. Suppose that EEST →:,  are mappings such that 

( )TyTxd ,  

( ) ( ) ( ) ( ) ( ) ,2
,,,,,,,,max 














 +

φ≤
TxSydTySxdTySydTxSxdSySxd  (5) 

for all ., Eyx ∈  Assume that ( ) ( )ESET ⊆  and the pair ( )ST ,  is R-weakly 

commuting on E. Then 

(a) if ( )ET  is complete, then T and S have a unique common fixed point 

in ( );ET  

(b) if ( )ES  is complete, then T and S have a unique common fixed point 

in ( ).ES  

Proof. Let 0x  be an arbitrary point in E. Since ( ) ( ),ESET ⊆  there exists 

Ex ∈1  such that .01 TxSx =  Let a be a positive real number such that 

( )( ) ( )., 10 aSxSxd φ≤φ  

Again, since ( ) ( ),ESET ⊆  there exists Ex ∈2  such that .12 TxSx =  By (5), 

we have 

( )21, SxSxd  

( )10, TxTxd=  

( ) ( ) ( ) ( ) ( )













 +

φ≤ 2
,,,,,,,,max 0110

110010
TxSxdTxSxdTxSxdTxSxdSxSxd  
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( ) ( ) ( ) ( ) ( )














 +

φ= 2
,,,,,,,,max 1120

211010
SxSxdSxSxdSxSxdSxSxdSxSxd  

( ) ( ) ( ) ( )














 +

φ≤ 2
,,,,,,max 2110

2110
SxSxdSxSxdSxSxdSxSxd  

( ) ( ){ }( ).,,,max 2110 SxSxdSxSxdφ≤  

By continuing this process, we can construct the sequence { }nSx  in E such 

that 

1−= nn TxSx  

and 

( ) ( ) ( ){ }( ),,,,max, 111 +−+ φ≤ nnnnnn SxSxdSxSxdSxSxd  for all .N∈n  

If ,1+= nn SxSx  for some ,N∈n  then .nn TxSx =  Suppose that ,1+≠ nn SxSx  

for all .N∈n  If ( ) ( ){ } ( ),,,,,max 111 ++− = nnnnnn SxSxdSxSxdSxSxd  then 

( ) ( )( ) ( ),,,, 111 +++ <φ≤ nnnnnn SxSxdSxSxdSxSxd  

which leads to a contradiction. This implies that 

( ) ( )( ),,, 11 nnnn SxSxdSxSxd −+ φ≤  for all .N∈n  

This yields 

( ) ( )( ) ( ),,, 11 aSxSxdSxSxd n
nnnn φ≤≤φ≤ −+ "  for all .N∈n  

Therefore, 

( ) ( )∑ ∑
∞

=

∞

=
+ ∞<φ≤

0 0
1 .,

n n

n
nn aSxSxd  

This implies that { }nSx  is a Cauchy sequence in E. Suppose that ( )ET  is 

complete. It follows that 

,limlim zTxSx n
n

n
n

==
∞→∞→

 for some ( ).ETz ∈  
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Since ( ) ( ),ESET ⊆  thus there exists Eu ∈  such that .zSu =  By 

applying (5), we obtain that 

( )TuTxd n ,  

( ) ( ) ( ) ( ) ( ) .2
,,,,,,,,max 














 +

φ≤ nn
nnn

TxSudTuSxdTuSudTxSxdSuSxd  

If 

( ) ( ) ( ) ( ) ( )






 +

2
,,,,,,,,max nn

nnn
TxSudTuSxdTuSudTxSxdSuSxd  

( ),, SuSxd n=  

then 

( ) ( )( ) ( ).,,, SuSxdSuSxdTuTxd nnn <φ≤  

By taking the limit as ,∞→n  we have ( ) 0, =TuSud  and this yields 
.TuSu =  

If 

( ) ( ) ( ) ( ) ( )






 +

2
,,,,,,,,max nn

nnn
TxSudTuSxdTuSudTxSxdSuSxd  

( ),, nn TxSxd=  

then 

( ) ( )( ) ( ).,,, nnnnn TxSxdTxSxdTuTxd <φ≤  

By taking the limit as ,∞→n  we have ( ) 0, =TuSud  and this yields 
.TuSu =  

If 

( ) ( ) ( ) ( ) ( )






 +

2
,,,,,,,,max nn

nnn
TxSudTuSxdTuSudTxSxdSuSxd  

( ),, TuSud=  
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then 

( ) ( )( ).,, TuSudTuTxd n φ≤  

By taking the limit as ,∞→n  we have ( ) ( )( ).,, TuSudTuSud φ≤  If 

,TuSu ≠  then 

( ) ( )( ) ( ),,,, TuSudTuSudTuSud <φ≤  

which leads to a contradiction. It follows that .TuSu =  

If 

( ) ( ) ( ) ( ) ( )






 +

2
,,,,,,,,max nn

nnn
TxSudTuSxdTuSudTxSxdSuSxd  

( ) ( ) ,2
,, nn TxSudTuSxd +

=  

then 

( ) ( ) ( ) ( ) ( ) .2
,,

2
,,, nnnn

n
TxSudTuSxdTxSudTuSxdTuTxd +

<





 +
φ≤  

By taking the limit as ,∞→n  we have ( ) ( ) .2
,, TuSudTuSud ≤  This implies 

that .TuSu =  Since the pair ( )ST ,  is R-weakly commuting on E, we obtain 

that 

( ) ( ) .0,, =≤ TuSuRdTSuSTud  

Therefore, .TzSz =  By applying (5), we obtain that 

( )TzTxd n ,  

( ) ( ) ( ) ( ) ( ) .2
,,,,,,,,max 














 +

φ≤ nn
nnn

TxSzdTzSxdTzSzdTxSxdSzSxd  

Using the mentioned argument as above, we can conclude that 
( ) 0, =Tzzd  and then .SzTzz ==  Suppose that w is any common fixed 

point of T and S. By applying (5), we have 
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( ) ( )TwTzdwzd ,, =  

( ) ( ) ( ) ( ) ( )











 +φ≤ 2

,,,,,,,,max TzSwdTwSzdTwSwdTzSzdSwSzd  

( ) ( ) ( ) ( ) ( )














 +

φ≤ 2
,,,,,,,,max zwdwzdwwdzzdwzd  

( )( )., wzdφ=  

This yields ( ) 0, =wzd  and then .wz =  Hence z is a unique common fixed 

point of T and S in ( ).ET  If ( )ES  is complete, then 

,limlim zSxTx n
n

n
n

==
∞→∞→

 for some ( ).ESz ∈  

Thus there exists Eu ∈  such that .zSu =  By using the analogous proof as 
before, we can conclude that z is a unique common fixed point of T and S in 
( ).ES  ~ 

By applying Theorem 2.1, we obtain the following corollaries. 

Corollary 2.2 [12, Theorem 10]. Let ( )dX ,  be a metric space and E be 

a nonempty subset of X. Suppose that EEST →:,  are mappings such that 

( )TyTxd ,  

( ) ( ) ( ) ( ) ( ) ,2
,,,,,,,,max







 +

≤
TxSydTySxdTySydTxSxdSySxdk  (6) 

for all ,, Eyx ∈  where ( ).1,0∈k  Assume that ( ) ( )ESET ⊆  and the pair 

( )ST ,  is R-weakly commuting on E. Then 

(a) if ( )ET  is complete, then T and S have a unique common fixed point 

in ( );ET  

(b) if ( )ES  is complete, then T and S have a unique common fixed point 

in ( ).ES  
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Proof. Define [ ) [ )∞→∞φ ,0,0:  by ( ) .ktt =φ  Therefore, φ is a 

nondecreasing mapping and ( ) ,0∑∞
= ∞<φn

n t  for all ( ).,0 ∞+∈t  It follows 

that the contractive condition (5) in Theorem 2.1 is now satisfied. This 
completes the proof. ~ 

Corollary 2.3. Let ( )dX ,  be a metric space and E be a nonempty 

subset of X. Suppose that EEST →:,  are mappings such that 

( )TyTxd ,  

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

,,,,max 













 ++

φ≤
TxSydTySxdTySydTxSxdSySxd  (7) 

for all ., Eyx ∈  Assume that ( ) ( )ESET ⊆  and the pair ( )ST ,  is R-weakly 

commuting on E. Then 

(a) if ( )ET  is complete, then T and S have a unique common fixed point 

in ( );ET  

(b) if ( )ES  is complete, then T and S have a unique common fixed point 

in ( ).ES  

Proof. Since the contractive condition (7) implies the contractive 
condition (5), we obtain that all assumptions in Theorem 2.1 are now 
satisfied. Therefore, the proof is complete. ~ 

Corollary 2.4 [12, Lemma 12]. Let ( )dX ,  be a metric space and E be a 

nonempty subset of X. Suppose that EEST →:,  are mappings such that 

( )TyTxd ,  

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

,,,,max






 ++

≤
TxSydTySxdTySydTxSxdSySxdk  (8) 

for all ,, Eyx ∈  where ( ).1,0∈k  Assume that ( ) ( )ESET ⊆  and the pair 

( )ST ,  is R-weakly commuting on E. Then 
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(a) if ( )ET  is complete, then T and S have a unique common fixed point 

in ( );ET  

(b) if ( )ES  is complete, then T and S have a unique common fixed point 

in ( ).ES  

3. Convergence Theorems 

We now prove the weak convergence of a sequence of Mann iterations 
and modified Ishikawa iterations to a common fixed point of mappings using 
the techniques appeared in [10, 12]. 

Theorem 3.1. Let E be a bounded closed convex subset of a uniformly 
convex Banach space X which satisfies Opial’s condition. Let EEST →:,  

be mappings where T is generalized S-nonexpansive type and S satisfies 
condition (C). 

Suppose that ( ) ( )SFTF ∩  is nonempty and { }nα  is a real sequence in 

( ).1,0  Then, for an arbitrary ,0 Ex ∈  the sequence { }nx  of Mann iterations 

converges weakly to a common fixed point of T and S. 

Proof. Let ( ) ( ).SFTFz ∩∈  For each { },0∪N∈n  we have 

( ) zTxxzx nnnnn −α+α−=−+ 11  

( ) ( ) ( ) .1 zTxzx nnnn −α+−α−=  

This implies that 

 ( ) ( ) .11 zTxzxzx nnnnn −α+−α−≤−+  (9) 

Since T is generalized S-nonexpansive type, we obtain that 

( ),, zxMzTx nn ≤−  

where 

( )zxM n ,  

.2,2,max






 −+−−+−

−= nnnn
n

TxSzTzSxTzSzTxSxSzSx  
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We separate the proof into the following cases: 

Case 1. If ( ) ,, SzSxzxM nn −=  then 

.SzSxzTx nn −≤−  

Since S satisfies condition (C) and Lemma 1.11, we have 

zSxSzSx nn −=−  

zxzSz n −+−≤ 3  

.zxn −=  

It follows that 

.zxzTx nn −≤−  

Case 2. If ( ) ,2, TzSzTxSxzxM nn
n

−+−
=  then 

2
TzSzTxSxzTx nn

n
−+−

≤−  

2
nn TxSx −

=  

.2
nn TxzzSx −+−

≤  

This yields 
.zSxzTx nn −≤−  

Since S satisfies condition (C) and Lemma 1.11, we have 

.zxzTx nn −≤−  

Case 3. If ( ) ,2, nn
n

TxSzTzSxzxM −+−
=  then 

2
nn

n
TxSzTzSxzTx −+−

≤−  

.2
nn TxzzSx −+−

=  
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This yields 

.zSxzTx nn −≤−  

Since S satisfies condition (C) and Lemma 1.11, we have 

.zxzTx nn −≤−  

From the above three cases, we conclude that 

 ,zxzTx nn −≤−  for all { }.0∪N∈n  (10) 

Using (9) and (10), we obtain that 

( ) ( ) ,11 zxzxzxzx nnnnnn −=−α+−α−≤−+  

for all { }.0∪N∈n  

Therefore, { }zxn −  is a nonincreasing sequence and then 

zxnn −∞→lim  exists. We will prove that { }nx  converges weakly to a 

common fixed point of T and S. Suppose that { }knx  and { }kmx  are the 

subsequences of { }nx  which converge to z and ,z  respectively. Assume that 

.zz ≠  Since X satisfies the Opial’s condition and zxnn −∞→lim  exists, 

for all ( ) ( ),SFTFz ∩∈  we obtain that 

zxzx kn
k

n
n

−=−
∞→∞→

limlim  

zx kn
k

−<
∞→

lim  

zxn
n

−=
∞→

lim  

zx km
k

−=
∞→

lim  

zx km
k

−<
∞→

lim  

,lim zxn
n

−=
∞→

 

which leads to a contradiction. Therefore, we can conclude that .zz =  ~ 
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By using Theorem 3.1, we immediately obtain the following corollary. 

Corollary 3.2 [12, Theorem 17]. Let E be a bounded closed convex 
subset of a uniformly convex Banach space X which satisfies Opial’s 
condition. Let EEST →:,  be mappings where T is generalized               

S-nonexpansive type and S is nonexpansive. Suppose that ( ) ( )SFTF ∩  is 

nonempty and { }nα  is a real sequence in ( ).1,0  Then, for an arbitrary 

,0 Ex ∈  the sequence { }nx  of Mann iterations converges weakly to a 

common fixed point of T and S. 

Theorem 3.3. Let E be a bounded closed convex subset of a uniformly 
convex Banach space X which satisfies Opial’s condition. Assume that 

XEST →:,  are mappings where T is generalized S-nonexpansive type 

and S satisfies condition (C). Suppose that ( ) ( )SFTF ∩  is nonempty, 

{ } ( )1,0⊆αn  and { } [ ).1,0⊆βn  Then, for an arbitrary ,0 Ex ∈  the sequence 

{ }nx  of modified Ishikawa iterations with a nonexpansive retraction P 

converges weakly to a common fixed point of T and S. 

Proof. Let ( ) ( ).SFTFz ∩∈  Since P is a nonexpansive retraction, for 

each { },0∪N∈n  we obtain that 

zxn −+1  

( )( ) zTyxP nnnn −α+α−= 1  

( )( ) PzTyxP nnnn −α+α−= 1  

( ) ( )( ) zzzTxxTPx nnnnnnnnn −α+α−β+β−α+α−≤ 11  

( ) ( )( ) .11 TzTxxTPzx nnnnnnn −β+β−α+−α−≤  

This implies that 

( ) ( )( ) .111 TzTxxTPzxzx nnnnnnnn −β+β−α+−α−≤−+  (11) 

For each { },0∪N∈n  let ( )( ).1 nnnnn TxxPw β+β−=  Since T is generalized 

S-nonexpansive type, we obtain that 
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( ),, zwMTzTw nn ≤−  

where 

( )zwM n ,  

.2,2,max






 −+−−+−

−= nnnn
n

TwSzTzSwTzSzTwSwSzSw  

We separate the proof into the following cases: 

Case 1. If ( ) ,, SzSwzwM nn −=  then 

.SzSwTzTw nn −≤−  

Since S satisfies condition (C) and Lemma 1.11, we have 

zSwSzSw nn −=−  

zwzSz n −+−≤ 3  

.zwn −=  

It follows that 

.zwTzTx nn −≤−  

Case 2. If ( ) ,2, TzSzTwSwzwM nn
n

−+−
=  then 

2
TzSzTwSwTzTw nn

n
−+−

≤−  

2
nn TwSw −

=  

.2
nn TwzzSw −+−

≤  

This yields 

.SzSwTzTw nn −≤−  
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Since S satisfies condition (C) and Lemma 1.11, we have 

.zwTzTw nn −≤−  

Case 3. If ( ) ,2, nn
n

TwSzTzSwzwM −+−
=  then 

2
nn

n
TwSzTzSwTzTw −+−

≤−  

.2
nn TwzzSw −+−

=  

This yields 

.zSwTzTw nn −≤−  

Since S satisfies condition (C) and Lemma 1.11, we have 

.zwTzTw nn −≤−  

From the above three cases, we conclude that 

 ,zwTzTw nn −≤−  for all { }.0∪N∈n  (12) 

This implies that 

( )( ) zTwTzTxxTP nnnnn −=−β+β−1  

zwn −≤  

( )( ) zTxxP nnnn −β+β−= 1  

( )( ) PzTxxP nnnn −β+β−= 1  

( ) .1 zTxx nnnn −β+β−≤  

By (11), we have 

zxn −+1  

( ) ( )( )TzTzzTxxzx nnnnnnnnn β−β+−β+β−α+−α−≤ 11  
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( ) ( )( )TzzzTxxzx nnnnnnnnn β−β+−β+β−α+−α−= 11  

( ) ( ) .11 TzTxzxzx nnnnnnnn −βα+−β−α+−α−≤  

Since T is generalized S-nonexpansive type and S satisfies condition (C), we 
can prove that 

,zxTzTx nn −≤−  

by using the analogous argument as before. For each { },0∪N∈n  we obtain 

that 

( ) ( ) zxzxzxzx nnnnnnnnn −βα+−β−α+−α−≤−+ 111  

.zxn −=  

Therefore, { }zxn −  is a nonincreasing sequence and then zxnn −∞→lim  

exists. By the analogous argument in the proof of Theorem 3.1, we can 

conclude that { }nx  converges weakly to a common fixed point of S and T.  

Since S-nonexpansive type mappings and condition (C) are weaker than 
S-nonexpansiveness and nonexpansiveness, respectively, we immediately 
obtain the following result. 

Corollary 3.4 [10, Theorem 2.1]. Let E be a bounded closed convex 
subset of a uniformly convex Banach space X which satisfies Opial’s 
condition. Assume that ,:, XEST →  where T is S-nonexpansive and S is 

nonexpansive. Suppose that { } ( )1,0⊆αn  and { } [ ).1,0⊆βn  Then, for an 

arbitrary ,0 Ex ∈  the sequence { }nx  of modified Ishikawa iterations with a 

nonexpansive retraction P converges weakly to a common fixed point of T 
and S. 
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