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We introduce a new iterative scheme for finding a common element of infinitely nonexpansive
 mappings, the set of solutions of a mixed equilibrium problems, and the set of solutions of the
 variational inequality for anα-inverse-strongly monotone mapping in a Hilbert Space. Then, the
 strong converge theorem is proved under some parameter controlling conditions. The results of
 this paper extend and improve the results of Jing Zhao and Songnian He2009and many others.


Using this theorem, we obtain some interesting corollaries.



1. Introduction


LetHbe a real Hilbert space with norm·and inner product·,·. And letCbe a nonempty
 closed convex subset ofH. Letϕ :C → Rbe a real-valued function and letΘ:C×C → R
 be an equilibrium bifunction, that is,Θu, u 0 for eachu∈C. Ceng and Yao1considered
 the following mixed equilibrium problem.


Findx∗∈Csuch that
 Θ


x∗, y
 ϕ


y


−ϕx∗≥0, ∀y∈C. 1.1


The set of solutions of1.1is denoted by MEPΘ, ϕ.It is easy to see thatx∗is the solution
 of problem 1.1and x∗ ∈ domϕ  {x ∈ ϕx < ∞}. In particular, ifϕ ≡ 0, the mixed
 equilibrium problem1.1reduced to the equilibrium problem.


Findx∗∈Csuch that


Θ
 x∗, y


≥0, ∀y∈C. 1.2



(2)The set of solutions of1.2 is denoted by EPΘ. Ifϕ ≡ 0 and Θx, y  Ax, y−x for
 allx, y ∈C, whereAis a mapping fromCtoH, then the mixed equilibrium problem1.1
 becomes the following variational inequality.


Findx∗∈Csuch that


Ax∗, y−x∗


, ∀y∈C. 1.3


The set of solutions of1.3is denoted by VIA, C.


The variational inequality and the mixed equilibrium problems which include
 fixed point problems, optimization problems, variational inequality problems have been
 extensively studied in literature. See, for example,2–8.


In 1997, Combettes and Hirstoaga 9 introduced an iterative method for finding
 the best approximation to the initial data and proved a strong convergence theorem.


Subsequently, Takahashi and Takahashi7introduced another iterative scheme for finding
 a common element of EPΘ and the set of fixed points of nonexpansive mappings.


Furthermore,Yao et al.8,10introduced an iterative scheme for finding a common element
 of EPΘand the set of fixed points of finitelyinfinitelynonexpansive mappings.


Very recently, Ceng and Yao 1 considered a new iterative scheme for finding
 a common element of MEPΘ, ϕ and the set of common fixed points of finitely many
 nonexpansive mappings in a Hilbert space and obtained a strong convergence theorem.


Now, we recall that a mappingA:C → His said to be
 imonotone ifAu−Av, u−v ≥0,for allu, v∈C,


iiL-Lipschitz if there exists a constant L > 0 such that Au − Av ≤ Lu −
 v,for allu, v∈C,


iiiα-inverse strongly monotone if there exists a positive real numberαsuch thatAu−
 Av, u−v ≥αAu−Av2,for allu, v∈C.


It is obvious that anyα-inverse strongly monotone mappingAis monotone and Lipscitz. A
 mappingS:C → Cis called nonexpansive ifSu−Sv ≤ u−v,for allu, v∈C.We denote
 byFS:{x∈C:Sxx}the set of fixed point ofS.


In 2006, Yao and Yao11introduced the following iterative scheme.


LetCbe a closed convex subset of a real Hilbert space. LetAbe anα-inverse strongly
 monotone mapping ofCintoHand letSbe a nonexpansive mapping ofCinto itself such
 thatFS∩VIA, C/∅. Suppose thatx1u∈Cand{xn}and{yn}are given by


ynPCxn−λnAxn,
 xn1 αnuβnxnγnSPC


yn−λnAyn


, 1.4


where{αn},{βn}, and{γn}are sequence in0,1and{λn}is a sequence in0,2λ. They proved
 that the sequence{xn}defined by1.4converges strongly to a common element ofFS∩
 VIA, Cunder some parameter controlling conditions.


Moreover, Plubtieng and Punpaeng 12 introduced an iterative scheme 1.5 for
finding a common element of the set of fixed point of nonexpansive mappings, the set of
solutions of an equilibrium problems, and the set of solutions of the variational of inequality



(3)problem for anα-inverse strongly monotone mapping in a real Hilbert space. Suppose that
 x1u∈Cand{xn},{yn}, and{un}are given by


Θ
 un, y


 1
 rn


y−un, un−xn


≥0, ∀y∈C,
 ynPCun−λnAun,


xn1 αnuβnxnγnSPC


yn−λnAyn
 ,


1.5


where{αn},{βn}, and{γn}are sequence in 0,1,{λn}is a sequence in0,2λ, and {rn} ⊂
 0,∞. Under some parameter controlling conditions, they proved that the sequence {xn}
 defined by1.5converges strongly toPFS∩VIA,C∩EPΘu.


On the other hand, Yao et al. 8introduced an iterative scheme 1.7for finding a
 common element of the set of solutions of an equilibrium problem and the set of common
 fixed point of infinitely many nonexpansive mappings inH. Let {Tn}∞n1 be a sequence of
 nonexpansive mappings ofCinto itself and let{tn}∞n1be a sequence of real number in0,1.


For eachn≥1, define a mappingWnofCinto itself as follows:


Un,n1I,


Un,ntnTnUn,n1 1−tnI,
 Un,n−1tn−1Tn−1Un,n 1−tn−1I,


...


Un,ktkTkUn,k1 1−tkI,
 Un,k−1tk−1Tk−1Un,k 1−tk−1I,


...


Un,2t2T2Un,3 1−t2I,
 WnUn,1t1T1Un,2 1−t1I.


1.6


Such a mappingWnis called theW-mapping generated byTn, Tn−1, . . . , T1andtn, tn−1, . . . , t1.
 In8, givenx0∈Harbitrarily, the sequences{xn}and{un}are generated by


Θun, x  1


rnx−un, un−xn ≥0, ∀x∈C,
 xn1 αnfxn βnxnγnWnun.


1.7


They proved that under some parameter controlling conditions, {xn} generated by 1.7
converges strongly toz∈ ∩∞n1FTn∩EPΘ, wherezP∩∞n1FTn∩EPΘfz.



(4)Subsequently, Ceng and Yao 13 introduced an iterative scheme by the viscosity
 approximation method:


Θun, x  1


rnx−un, un−xn ≥0, ∀x∈C,
 yn


1−γn


xnγnWnun,
 xn1


1−αn−βn


xnαnf
 yn


βnWnyn,


1.8


where{αn},{βn}and{γn}are sequence in0,1such thatαnβn≤1. Under some parameter
 controlling conditions, they proved that the sequence {xn} defined by 1.8 converges
 strongly toz∈ ∩∞n1FTn∩EPΘ, wherezP∩∞n1FTn∩EPΘfz.


Recently, Zhao and He14introduced the following iterative process.


Suppose thatx1u∈C,
 Θ


un, y
  1


rn


y−un, un−xn


≥0, ∀y∈C,
 yn snPCun−λnAun  1−snxn,
 xn1αnuβnxnγnWn


PC


yn−λnAyn
 ,


1.9


where{sn},{αn},{βn}, and{γn} ∈ 0,1such thatαnβnγn  1. Under some parameter
 controlling conditions, they proved that the sequence {xn} defined by 1.9 converges
 strongly toz∈ ∩∞i1FTi∩VIA, C∩EPΘ, wherezP∩∞i1FTi∩VIA,C∩EPΘu.


Motivated by the ongoing research in this field, in this paper we suggest and analyze
 an iterative scheme for finding a common element of the set of fixed point of infinitely
 nonexpansive mappings, the set of solutions of an equilibrium problem and the set of
 solutions of the variational of inequality problem for an α-inverse strongly monotone
 mapping in a real Hilbert space. Under some appropriate conditions imposed on the
 parameters, we prove another strong convergence theorem and show that the approximate
 solution converges to a unique solution of some variational inequality which is the optimality
 condition for the minimization problem. The results of this paper extend and improve the
 results of Zhao and He14and many others. For some related works, we refer the readers
 to15–22and the references therein.



2. Preliminaries


LetHbe a real Hilbert space and letCbe a closed convex subset ofH. Then, for anyx∈H,
 there exists a unique nearest point inC, denoted byPCxsuch that


x−PCx ≤ x−y, ∀y∈C. 2.1
 PC is called the metric projection of H onto C. It is well known that PC is nonexpansive
 mapping and satisfies


x−y, PCx−PCy


≥PCx−PCy2, ∀x, y∈H. 2.2



(5)Moreover,PCis characterized by the following properties:Pcx∈Cand
 x−PCx, y−PCx ≤0,


x−y2≥ x−PCx2y−PCx2, ∀x∈H, y∈C. 2.3
 It is clear thatu∈VIA, C⇔uPCu−λAu, λ >0.


A spaceX is said to satisfy Opials condition if for each sequence {xn} inX which
 converges weakly to a pointx∈X, we have


lim inf


n→ ∞ xn−x<lim inf


n→ ∞ xn−y, ∀y∈X, y /x. 2.4
 The following lemmas will be useful for proving the convergence result of this paper.


Lemma 2.1see23. Let{xn}and{yn}be bounded sequences in a Banach spaceXand let{βn}be
 a sequence in0,1with 0<lim infn→ ∞βnlim supn→ ∞βn<1.Suppose thatxn1 1−βnyn
 βnxnfor all integern≥1 and lim supn→ ∞yn1−yn−xn1−xn0.Then limn→ ∞yn−xn
 0.


Lemma 2.2see24. LetHbe a real Hilbert space, letCbe a closed convex subset ofH, and let
 T :C → Cbe a nonexpansive mapping withFT/∅.If{xn}is a sequence inCweakly converging
 toxand ifI−Txnconverge strongly toy, thenI−Txy.


Lemma 2.3see25. Assume that{an}is a sequence of nonnegative real numbers such that
 an1≤1−αnanδn, n≥0, 2.5


where{αn}is a sequence in0,1and{δn}is a sequence inRsuch that
 1limn→ ∞αn0 and∞


n1αn∞.


2lim supn→ ∞δn/αn≤0 or∞


n1|δn|<∞.


Then limn→ ∞an0.


In this paper, for solving the mixed equilibrium problem, let us give the following
 assumptions for a bifunctionΘ, ϕand the setC:


A1 Θx, x 0 for allx∈C;


A2 Θis monotone, that is,Θx, y  Θy, x≤0 for anyx, y∈C;


A3 Θis upper-hemicontinuous, that is, for eachx, y, z∈C,


t→lim0supΘ


tz 1−tx, y


≤Θ
 x, y


; 2.6


A4 Θx,·is convex and lower semicontinuous for eachx∈C;



(6)B1for eachx ∈Handr >0, there exists a bounded subsetDx ⊂Candyx ∈ Csuch
 that for anyz∈C\Dx,


Θ
 z, y


ϕ
 yx


 1
 rn


yx−z, z−x


< ϕz, 2.7


B2Cis a bounded set.


By a similar argument as in the proof of Lemma2.3in26, we have the following
 result.


Lemma 2.4. LetCbe a nonempty closed convex subset of a real Hilbert spaceH. LetΘbe a bifunction
 fromC×C → Rthat satisfies (A1)–(A4) and letϕ:C → R∪{∞}be a proper lower semicontinuous
 and convex function. Assume that either (B1) or (B2) holds. Forr >0 andx∈H, define a mapping
 Tr :H → Cas follows:


Trx 
 


z∈C:Θ
 z, y


ϕ
 y


1
 r


y−z, z−x


≥ϕz,∀y∈C 2.8


for allx∈H.Then, the following conditions hold:


1for eachx∈H, Trx/∅;


2Tr is single-valued;


3Tr is firmly nonexpansive, that is, for anyx, y∈H,Trx−Try2 ≤ Trx−Try, x−y;


4FTr MEPΘ, ϕ;


5MEPΘ, ϕis closed and convex.


Let {Tn}∞n1 be a sequence of nonexpansive mappings of Cinto itself, where C is a
 nonempty closed convex subset of a real Hilbert spaceH. Given a sequence{tn}∞n1in0,1,
 we define a sequence{Wn}∞n1 of self-mappings onCby1.6. Then We have the following
 result.


Lemma 2.5see27. LetC be a nonempty closed convex subset of a real Hilbert spaceH. Let
 {Tn}∞n1be a sequence of nonexpansive self-mappings onCsuch that∩∞n1FTn/∅and let{tn}be a
 sequence in0, bfor someb∈0,1. Then, for everyx∈Candk≥1, limn→ ∞Un,kxexists.


Remark 2.6see8. It can be shown from Lemma2.5that ifDis a nonempty bounded subset
 ofC, then for > 0, there existsn0 ≥ ksuch that for alln > n0, supx∈DUn,kx−Ukx ≤ ,
 whereUkxlimn→ ∞Un,kx.


Remark 2.7see8. Using Lemma2.5, we define a mappingW :C → Cas follows:Wx 
 limn→ ∞Wnxlimn→ ∞Un,1x, for allx∈C.Wis called theW-mapping generated byT1, T2, . . .
 andt1, t2, . . . .


SinceWnis nonexpansive,W:C → Cis also nonexpansive.


Indeed, for allx, y∈C,Wx−Wylimn→ ∞Wnx−Wny ≤ x−y.


If{xn}is a bounded sequence inC, then we putD  {xn :n ≥ 0}. Hence it is clear
from Remark 2.6that for any arbitrary > 0, there exists n0 ≥ 1 such that for all n > n0,
Wnxn−WxnUn,1xn−U1xn ≤supx∈DUn,1x−U1x < .



(7)This implies that limn→ ∞Wnxn−Wxn0.


Lemma 2.8see27. LetC be a nonempty closed convex subset of a real Hilbert spaceH. Let
 {Tn}∞n1be a sequence of nonexpansive self-mappings onCsuch that∩∞n1FTn/∅and let{tn}be a
 sequence in0, bfor someb∈0,1. ThenFW ∩∞n1FTn.



3. Main Results


Theorem 3.1. LetCbe a nonempty closed convex subset of a real Hilbert spaceH. Letϕ : C →
 R∪ {∞}be a lower semicontinuous and convex function. LetΘbe a bifunction fromC×C → R
 satisfying (A1)–(A4), letAbe anα-inverse-strongly monotone mapping ofCintoH, and let{Tn}∞n1
 be a sequence of nonexpansive self-mapping onCsuch that∩∞n1FTn∩VIA, C∩MEPΘ, ϕ/∅.


Suppose that{sn},{αn},{βn}, and{γn}are sequences in0,1,{λn}is a sequence in0,2αsuch that
 λn ∈a, bfor somea, bwith 0< a < b <2α, and{rn} ⊂0,∞is a real sequence. Suppose that the
 following conditions are satisfied:


iαnβnγn1,
 iilimn→ ∞αn0 and∞


n1αn∞,
 iii0<lim infn→ ∞βn≤lim supn→ ∞βn<1,


iv0<lim infn→ ∞sn≤lim supn→ ∞sn<1/2 and limn→ ∞|sn1−sn|0,
 vlimn→ ∞|λn1−λn|0,


vilim infn→ ∞rn>0 and limn→ ∞|rn1−rn|0.


Letfbe a contraction ofCinto itself with coeﬃcientβ∈0,1. Assume that either (B1) or (B2) holds.


Let the sequences{xn},{un}, and{yn}be generated by,x1∈Cand
 Θ


un, y
 ϕ


y


−ϕun 1
 rn


y−un, un−xn


≥0, ∀y∈C,
 yn snPCun−λnAun  1−snxn,


xn1αnfxn βnxnγnWn
 PC


yn−λnAyn
 ,


3.1


for alln∈N, whereWnis defined by1.6and{tn}is a sequence in0, b, for someb∈0,1. Then
 the sequence{xn}converges strongly to a point x∗ ∈ ∩∞n1FTn∩VIA, C∩MEPΘ, ϕ, where
 x∗P∩∞n1FTn∩VIA,C∩MEPΘ,ϕfx∗.


Proof. For anyx, y∈Candλn ∈a, b⊂0,2α, we note that
 I−λnAx−I−λnAy2x−y−λn


Ax−Ay2
 x−y2−2λn


x−y, Ax−Ay


λ2nAx−Ay2


≤x−y2λnλn−2αAx−Ay2


≤x−y2,


3.2


which implies thatI−λnAis nonexpansive.



(8)Let{Trn}be a sequence of mappping defined as in Lemma2.4and letx∗∈ ∩∞n1FTn∩
 VIA, C∩MEPΘ, ϕ. Thenx∗ Wnx∗andx∗ PCx∗−λnAx∗ Trnx∗. Putvn  PCyn−
 λnAyn. From3.2we have


vn−x∗PC


yn−λnAyn


−PCx∗−λnAx∗


≤ 


yn−λnAyn


−x∗−λnAx∗


≤ yn−x∗


snPCun−λnAun  1−snxn−snPCx∗−λnAx∗−1−snx∗


≤snPCun−λnAun−PCx∗−λnAx∗ 1−snxn−x∗


≤snun−x∗ 1−snxn−x∗
 snTrnxn−Trnx∗ 1−snxn−x∗


≤snxn−x∗ 1−snxn−x∗
 xn−x∗.


3.3


Hence, we obtain that


xn1−x∗αnfxn−βnxn−γnWnvn−x∗


≤αnfxn−x∗βnxn−x∗γnWnvn−x∗


≤αnfxn−fx∗αnfx∗−x∗βnxn−x∗γnvn−x∗


≤αnβxn−x∗αnfx∗−x∗βnxn−x∗γnxn−x∗
 


1−β


αnfx∗−x∗


1−β 


1−
 1−β


αn


xn−x∗


≤max
 


xn−x∗,fx∗−x∗
 1−β


≤max
 


x0−x∗,fx∗−x∗
 1−β .


3.4


Therefore {xn} is bounded. Consequently, {fxn},{un},{yn},{vn},{Wnvn},{Aun}, and
 {Ayn}are also bounded.


Next, we claim that limn→ ∞xn1−xn0.



(9)Indeed, settingxn1βnxn 1−βnzn,for alln≥1,it follows that
 zn1−zn αn1fxn1 γn1Wn1vn1


1−βn1 −αnfxn γnWnvn
 1−βn


 αn1fxn1 γn1Wn1vn1


1−βn1 −γn1Wn1vn


1−βn1


γn1Wn1vn


1−βn1 −αnfxn γnWnvn


1−βn


 αn1fxn1


1−βn1 − αnfxn


1−βn  γn1


1−βn1Wn1vn1−Wn1vn
 1−βn1−αn1


1−βn1 Wn1vn− 1−βn−αn


1−βn Wnvn


 αn1fxn1


1−βn1 − αnfxn


1−βn  γn1


1−βn1Wn1vn1−Wn1vn
  wn1vn−wnvn αn


1−βnWnvn− αn1


1−βn1Wn1vn.


3.5


Now, we estimateWn1vn−WnvnandWn1vn1−Wn1vn.


From the definition of{Wn},1.6, and sinceTi,Un,iare nonexpansive, we deduce that,
 for eachn≥1,


Wn1vn−Wnvnt1T1Un1,2vn−t1T1Un,2vn


≤t1Un1,2vn−Un,2vn
 t1t2T2Un1,3vn−t2T2Un,3vn


≤t1t2Un1,3vn−Un,3vn
 ...


≤
 n


i1


ti





Un1,n1vn−Un,n1vn


≤Mn


i1


ti,


3.6


for some constant M > 0 such that sup{Un1,n1vn − Un,n1vn, n ≥ 1} ≤ M. And



(10)we note that


Wn1vn1−Wn1vn ≤ vn1−vn
 PC


yn1−λn1Ayn1


−PC


yn−λnAyn
 


≤ 


yn1−λn1Ayn1


−


yn−λnAyn
 


≤ I−λn1Ayn1−I−λn1Ayn|λn−λn1|Ayn


≤ yn1−yn|λn−λn1|Ayn,


3.7


yn1−ynsn1PCun1−λn1Aun1  1−sn1xn1


−snPCun−λnAun−1−snxn


sn1PCun1−λn1Aun1−sn1PCun−λnAun
  sn1−snPCun−λnAun  1−sn1xn1


−1−sn1sn1−snxn


≤sn1un1−λn1Aun1−un−λnAun


|sn1−sn|un−λnAun 1−sn1xn1−xn|sn1−sn|xn


≤sn1{un1−λn1Aun1−un−λnAun


|λn−λn1|Aun}|sn1−sn|unλnAunxn
 1−sn1xn1−xn


≤sn1un1−unsn1|λn−λn1|Aun
 |sn1−sn|Q 1−sn1xn1−xn,


3.8


whereQsup{un, λnAun,xn:n≥1}.


Combining3.7and3.8, we obtain


vn1−vn ≤sn1un1−unsn1|λn−λn1|Aun|sn1−sn|Q


1−sn1xn1−xn|λn−λn1|Ayn. 3.9


On the other hand, fromunTrnxnandun1Trn1xn1, we note that


Θ
 un, y


ϕ
 y


−ϕun 1
 rn


y−un, un−xn


≥0, ∀y∈C, 3.10
 Θ


un1, y
 ϕ


y


−ϕun1 1
 rn1


y−un1, un1−xn1


≥0, ∀y∈C. 3.11



(11)Puttingyun1in3.10andyunin3.11, we have


Θun, un1 ϕun1−ϕun 1


rnun1−un, un−xn ≥0,
 Θun1, un ϕun−ϕun1 1


rn1un−un1, un1−xn1 ≥0.


3.12


So, fromA2we getun1−un,un−xn/rn−un1−xn1/rn1 ≥0.


Henceun1−un, un−un1un1−xn−rn/rn1un1−xn1 ≥0.


Without loss of generality, we may assume that there exists a real numbercsuch that
 rn> c >0, for alln≥1. Then we get


un1−un2≤
 


un1−un, xn1−xn
 


1− rn
 rn1





un1−xn1
 


≤ un1−un
 


xn1−xn
 1− rn


rn1


un1−xn1 ,


3.13


and hence


un1−un ≤ xn1−xn 1


rn1|rn1−rn|un1−xn1


≤ xn1−xn1


c|rn1−rn|L,


3.14


whereLsup{un−xn:n≥1}. Hence from3.9and3.14, we have


Wn1vn1−Wn1vn ≤ xn1−xnsn1L


c|rn1−rn||λn−λn1|Aun
 |sn1−sn|Q|λn−λn1|Ayn.


3.15


Combining3.5,3.6, and3.15, we get
 zn1−zn − xn1−xn ≤ αn1


1−βn1


fxn1Wn1vn
  αn


1−βn


fxnWnvn


 γn1
 1−βn1





xn1−xnsn1


L


c|rn1−rn||λn−λn1|Aun
 


|sn1−sn|Q|λn−λn1|Ayn
 Mn


i1


ti− xn1−xn



(12)≤ αn1


1−βn1


fxn1Wn1vn
  αn


1−βn


fxnWnvn


 γn1


1−βn1



 sn1


L


c|rn1−rn||λn−λn1|Aun
 


|sn1−sn|Q|λn−λn1|Ayn Mn


i1


ti.


3.16


It follows from3.16and conditionsi–viand 0< ti≤b <1,for alli≥1 that


lim sup


n→ ∞ zn1−zn − xn1−xn≤0. 3.17


By Lemma2.1, we have limn→ ∞zn−xn0.Consequently,


nlim→ ∞xn1−xn lim


n→ ∞


1−βn


zn−xn0. 3.18


From conditionsiv–vi,3.7,3.8,3.14, and3.18, we also get


nlim→ ∞un1−un0, lim


n→ ∞yn1−yn0, lim


n→ ∞vn1−vn0. 3.19


Sinceαnβnγn1 and from the definition of{xn}, we havexn1−xnαnfxn−
 xn γnWnvn−xn. Then we have


Wnvn−xn ≤ 1
 γn


xn1−xnαnfxn−xn


−→0, asn−→ ∞. 3.20


Forx∗∈ ∩∞n1FTn∩VIA, C∩MEPΘ, ϕ, we have


un−x∗2 Trnxn−Trnx∗2


≤ Trnxn−Trnx∗, xn−x∗
 un−x∗, xn−x∗
  1


2


un−x∗2xn−x∗2− xn−un2
 ,


3.21


and henceun−x∗2≤ xn−x∗2− xn−un2.



(13)From3.3, we have


xn1−x∗2αnfxn−βnxn−γnWnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2γnWnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2γnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2
 γn


snxn−x∗2−snxn−un2 1−snxn−x∗2


≤αnfxn−x∗2


βnγn


xn−x∗2−γnsnxn−un2


≤αnfxn−x∗2xn−x∗2−γnsnxn−un2.


3.22


That is,


xn−un2≤ 1
 γnsn


αnfxn−x∗2xn−x∗2− xn1−x∗2


≤ 1
 γnsn


αnfxn−x∗2xn1−xnxn−x∗xn1−x∗
 .


3.23


Fromiiand3.18, we obtain


xn−un −→0, asn−→ ∞. 3.24


From3.2-3.3, we get


xn1−x∗2≤αnfxn−x∗2βnxn−x∗2γnWnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2γnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2
 γnyn−λnAyn−x∗−λnAx∗2


≤αnfxn−x∗2βnxn−x∗2


γnyn−x∗2λnλn−2αAyn−Ax∗2


≤αnfxn−x∗2βnxn−x∗2γnxn−x∗2
 γnλnλn−2αAyn−Ax∗2


≤αnfxn−x∗2xn−x∗2γnab−2αAyn−Ax∗2.


3.25



(14)Then we get,


−γnab−2αAyn−Ax∗2≤αnfxn−x∗2xn−x∗2− xn1−x∗2


≤αnfxn−x∗2 xn−x∗xn1−x∗xn−xn1.
 3.26


Sinceαn → 0 andxn−xn1 → 0, we obtain


Ayn−Ax∗ −→0, asn−→ ∞. 3.27
 We note that


vn−x∗2PCyn−λnAyn−PCx∗−λnAx∗2


≤


yn−λnAyn


−x∗−λnAx∗, vn−x∗
  1


2


yn−λnAyn−x∗−λnAx∗2vn−x∗2


−yn−λnAyn−x∗−λnAx∗−vn−x∗2


≤ 1
 2


yn−x∗2vn−x∗2−yn−vn


−λn


Ayn−Ax∗2
  1


2


yn−x∗2vn−x∗2−yn−vn2
 2λn


yn−vn, Ayn−Ax∗


−λ2nAyn−Ax∗2
 .


3.28


Then we derive


vn−x∗2≤yn−x∗2−yn−vn22λn


yn−vn, Ayn−Ax∗


−λ2nAyn−Ax∗2


≤ xn−x∗2−yn−vn22λn


yn−vn, Ayn−Ax∗


. 3.29


Hence


xn1−x∗2≤αnfxn−x∗2βnxn−x∗2γnWnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2γnvn−x∗2


≤αnfxn−x∗2βnxn−x∗2
 γn


xn−x∗2−yn−vn22λn


yn−vn, Ayn−Ax∗


≤αnfxn−x∗2xn−x∗2−γnyn−vn2
 2γnλnyn−vnAyn−Ax∗,


3.30




    
  




      
      
        
      


            
    
        Odkazy

        
            	
                        
                    



            
                View            
        

    


      
        
          

                    Stáhnout nyní ( PDF - 22 Stránka - 586.49 KB )
            

      


      
      
        
  Související dokumenty

  
    
      
          
        
            WORDS AND
        
      

        In this paper, we introduce a new formulation of the theory of continuous spectrum eigenfunction expansions for self-adjoint operators and analyze the question of when operators may

    
      
          
        
            In this paper, we initiate the study of the perturbation problems for bounded homogeneous generalized inverse Th and quasi-linear projector generalized inverseTH ofT
        
      

        Motivated by the new perturbation results of closed linear generalized inverses [12], in this paper, we initiate the study of the following problems for bounded homogeneous

    
      
          
        
            Unified implicit common fixed point theorems under non-negative complex valued functions satisfying the identity of indiscernible
        
      

        In this paper, we consider a non-negative complex valued function satisfying the identity of indiscernible and utilize the same to prove some common fixed point theorems for two

    
      
          
        
            Viscosity Method with Parallel Method for a Generalized Equilibrium Problem and Strict Pseudocontractions
        
      

        8, and Peng and Yao 9, 10 introduced some iterative schemes for finding a common element of the set of solutions of the mixed equilibrium problem 1.4 and the set of common fixed

    
      
          
        
            Shrinking projection methods for a split equilibrium problem and a nonspreading-type multivalued mapping
        
      

        We then introduce an iterative method by using the shrinking projection method for finding the common element of the set of solutions of a split equilibrium problem and the set of

    
      
          
        
            (1)Tomus HYBRID FIXED POINT THEORY FOR RIGHT MONOTONE INCREASING MULTI-VALUED MAPPINGS AND NEUTRAL FUNCTIONAL DIFFERENTIAL INCLUSIONS B
        
      

        In this paper, some hybrid fixed point theorems for the right monotone increasing multi-valued mappings in ordered Banach spaces are proved via measure of noncompactness and they

    
      
          
        
            Generalized Proximal ψ-Contraction Mappings and Best Proximity Points
        
      

        Kumam, “Fixed point and common fixed point theorems for generalized weak contraction mappings of integral type in modular spaces,” International Journal of Mathematics and

    
      
          
        
            Hybrid Extragradient Iterative Algorithms for Variational Inequalities, Variational Inclusions, and Fixed-Point Problems
        
      

        In this section, we first prove the strong convergence of the sequences generated by our hybrid extragradient iterative algorithm for finding a common solution of a general system

      



      

    

    
            
                        
             Nahrajte své studijní materiály ke stažení všech dokumentů.

            
              

                        
  

                
            
            
        
        Nahrát
                

            Váš dokument bude obohacen, sdílen na 9PDF CZ, aby vám pomohl při studiu.

          

                    
      
  Související dokumenty

  
          
        
    
        
    
    
        
            Jx = { f ∈ E : h x,f i = k x k = k f k } , ∀ x ∈ E, deﬁnedby E. Let J bethenormalizeddualitymappingfrom E into2 Let E beaBanachspaceand E bethedualspaceof E .Let C beanonemptyclosedconvexsubsetof 1. Introduction BanachJ.Math.Anal.6(2012),no.1,11–34 CONVER
        
        
            
                
                    
                    24
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Uncountably many solutions of a third order nonlinear difference equation with neutral delay
        
        
            
                
                    
                    26
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Algorithms of Common Solutions to Generalized Mixed Equilibrium Problems and a System of Quasivariational Inclusions for Two Difference Nonlinear Operators in Banach Spaces
        
        
            
                
                    
                    23
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Hlavní práce75600_xmezv01.pdf, 1.9 MB
                
                
                  
                    Stáhnout
        
        
            
                
                    
                    54
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Oponentura69404_Bothe.pdf, 170.7 kB
                
                
                  
                    Stáhnout
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            Hodnocení vedoucího75600_xpotm03.pdf, 343.9 kB
                
                
                  
                    Stáhnout
        
        
            
                
                    
                    2
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            1Introduction ANINTEGRALGEOMETRYPROBLEMALONGGEODESICSANDACOMPUTATIONALAPPROACH
        
        
            
                
                    
                    22
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

          
        
    
        
    
    
        
            singular fractional differential systems with coupled integral boundary conditions
        
        
            
                
                    
                    25
                

                
                    
                    0
                

                
                    
                    0
                

            

        

    


      

      


              
          
            
          

        

          

  




  
  
  
    
      
        Společnost

        	
             O nás
          
	
            Sitemap

          


      

      
        Kontakt  &  Pomoc

        	
             Kontaktujte Nás
          
	
             Feedback
          


      

      
        Legal

        	
             Podmínky Použití 
          
	
             Zásady Ochrany Osobních Údajů
          


      

      
        Social

        	
            
              
                
              
              Linkedin
            

          
	
            
              
                
              
              Facebook
            

          
	
            
              
                
              
              Twitter
            

          
	
            
              
                
              
              Pinterest
            

          


      

      
        Získejte naše bezplatné aplikace

        	
              
                
              
            


      

    

    
      
        
          Školy
          
            
          
          Témy
                  

        
          
                        Jazyk:
            
              Čeština
              
                
              
            
          

          Copyright 9pdf.info © 2024

        

      

    

  




    



  
        
        
        
          


        
    
  
  
  




     
     

    
        
            
                

            

            
                                 
            

        

    




    
        
            
                
                    
                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                        
                            
  

                            

                    

                    
                        

                        

                        

                        
                            
                                
                                
                                    
                                

                            

                        
                    

                    
                        
                            
                                
  

                                
                        

                        
                            
                                
  

                                
                        

                    

                

                                    
                        
                    

                            

        

    


