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Abstract. In this paper, we present iteration schemes to weakly and strongly approximate
common fixed points of a finite family of a class of strict pseudocontractions in Hilbert
spaces. It is proved that the sequence generated by the iterative scheme converges strongly
to a common point of the set of fixed points, which solves the variational inequality ((uF —
v9)Z, & —p) <0, for p € ﬂfil Fiz(T;). Our results improve and extend corresponding ones

announced by many others.

1. INTRODUCTION

Let H be a real Hilbert space and let C' be a nonempty closed convex subset
of H. A mapping T : C' — C is said to be A-strictly pseudo-contractive if there
exists a constant A € [0,1) such that

T2 = Tyl* < o — gl + A = T)z — (I = T)y|?, z,y € C. (1.1)
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It is clear that (1.1) is equivalent to the following:

1-A
(T = Ty,z —y) <|lz = y|* = == = D)z = (I = T)y|*,

and Fiz(T) denotes the set of fixed points of the mapping T'; that is, Fix(T) =
{r e C:Tx =z}

Note that the class of A-strictly pseudo-contractive mappings includes the
class of nonexpansive mappings 7" on C (that is, |Tz—Ty|| < ||[z—y|,z,y € C)
as a subclass. That is, T' is nonexpansive if and only if T is O-strictly pseudo-
contractive.

Theorem 1.1. ([1]) Let (X,d) be a complete metric space and let f be a
contraction on X, that is, there exists r € (0,1) such that d(f(x), f(y)) <
rd(xz,y) for all x,y € X. Then f has a unique fized point.

Theorem 1.2. ([2]) Let (X,d) be a complete metric space and let ¢ be a
Meir-Keeler contraction (MKC, for short) on X, that is, for every ¢ > 0,
there exists 6 > 0 such that d(x,y) < e 4+ § implies d(¢(x), ¢p(y)) < € for all
z,y € X. Then ¢ has a unique fixed point.

This theorem is one of generalizations of Theorem 1.1, because contractions
are Meir-Keeler contractions.

A mapping F' : C — C is called k-Lipschitzian if there exists a positive
constant k such that

[Fz = Fyl| < kllz —yll, Va,yeC. (1.2)

F is said to be n-strongly monotone if there exists a positive constant 7 such
that

(Fo—Fy,x —y) >nz—y|* VYayeC. (1.3)
Let A be a strongly positive bounded linear operator on H, that is, there exists
a constant 4 > 0 such that

(Az,z) > Fz|?, VazeH.

A typical problem is that of minimizing a quadratic function over the set of
the fixed points of a nonexpansive mapping on a real Hilbert space H:

1
1 (A ) - ab )
(il 3142~ 0
where b is a given point in H.
Remark 1.3. ([4]) From the definition of A, we note that a strongly posi-

tive bounded linear operator A is a || A|-Lipschizian and 4-strongly monotone
operator.
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In 2010, Tian [3] introduced the following iterative method: for a nonex-
pansive mapping T : H — H with Fixz(T) # 0,

Tnt1 = QY f(xn) + (I — pap F)Txy, Vn>1, (1.4)

where F' is a k-Lipschitzian and n-strongly monotone operator. He obtained
that the sequence {x,} generated by (1.4) converges strongly to a point ¢
in Fiz(T), which is the unique solution of the variational inequality ((vyf —
uF)g,p—q) <0, p € Fiz(T).

Recently, Wang [4] considered the following iterative method: for z; =z €
C,

Yn = ann + (1 - ﬂn)an’Um (1 5)
Tpy1 = anVf(zn) + (I — panF)yn, Vn>1, .

where W, is a family of nonexpansive mappings, and F' is a k-Lipschitzian
and 7-strongly monotone operator with 0 < p < %727 She proved that if the
parameters satisfy appropriate conditions, then {z,} defined by (1.5) con-
verges strongly to a common element of the fixed points of an infinite family
of \;-strictly pseudo-contractive mappings, which is a unique solution of the

variational inequality ((vf — puE)q,p —q) <0, p € ooy Fiz(T;).

Very recently, Colao and Marino [5] introduced the following iterative method:
Tnt1 = anf(xn) + (1 —apn)Vax,, Yn>1, (1.6)

where V,, are mappings defined by (2.2), and f : C' — C is a p-contraction.
He given a new method to prove that the sequence {z,} generated by (1.6)
converges strongly to the unique point ¢ € F* = ﬂf\i | Fiz(T;), which satisfies
the variational inequality (¢ — f(q),7(¢ —p)) <0, p € F*.

In this work, motivated and inspired by the above results, we consider the
following iterative method: for 1 = x € C,

Yn = ann + (1 - Bn)vnxm (1 7)
LTn+1 = Oln')’gb(xn) + (I - uanF)yn, Vn >1, .

where V,, are mappings defined by (2.2), ¢ is a Meir-Keeler contraction (MKC,
for short) and F is a k-Lipschitzian and n-strongly monotone operator with 0 <
w < i—;? We will prove that if the parameters satisfy appropriate conditions,
then {x,} defined by (1.7) converges strongly to a common element of the fixed
points of a finite family of A;-strictly pseudo-contractive mappings, which is
a unique solution of the variational inequality ((uF — v¢)(Z),Z — p) < 0,
p € F* = ﬂfi L Fiz(T;). Our results extend and improve the corresponding
results of Wang [4], Colao and Marino [5] and many others.
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2. PRELIMINARIES

Let H be a real Hilbert space with inner product (-,-) and || - ||. For the
sequence {z,} in H, we write x,, — z to indicate that the sequence {z,}
converges weakly to z. z, — = means that {z,} converges strongly to z. In
a real Hilbert space H, we have

lz = ylI* = llzlI* + [lyl|* — 2(z,y), Y,y € H.
In order to prove our main results, we need the following lemmas.

Lemma 2.1. In a Hilbert space H, the following inequality holds:
lz +yl* < [|l2l* + 2(y, « +y), w,y€ H. (2.1)

Lemma 2.2. ([6, Lemma 2.3]) Let ¢ be a MKC on a convex subset C' of a
Banach space E. Then for each € > 0, there exists r € (0,1) such that

|z -yl >e implies ¢z — oyl <rllz—yl, Vayel.

Lemma 2.3. ([4, Lemma 2.2]) Let F' be a k-Lipschitzian and n-strongly mono-
tone operator on a Hilbert space H with k > 0,7 > 0, 0 < p < i—;? and
0<t<1l Then S = (I—tuF): H— H is a contraction with contractive
coefficient 1 —t7 and 7 = %,u(2n — pk?).

Lemma 2.4. ([7]) Let {x,,} and {z,} be bounded sequences in a Banach space
E and {vn} be a sequence in [0, 1] which satisfies the following condition:

0 < liminf~, <limsup~, < 1.
n—o0 n—o00

Suppose that
Tpt1 = YnTn + (1 - ’Yn)znv n > 07

and
limsup(|[zn1+1 — 2n|| — [Tn41 — 2al|) < 0.
n—o0
Then im0 [|2n, — zp|| = 0.

Lemma 2.5. ([8, 9]) Let {s,} be a sequence of non-negative real numbers
satisfying
Spt1 < (1= Ap)sn + Apn + Yo, 1 >0,
where {\,}, {0n} and {y,} satisfy the following conditions:
() P C0.1] and S0 A = o0,
(ii) imsup, ,oo 0, <0 or > A0, < o0,
(ﬁi> Yn = O(TL > 0)7 Z?C”)LOZO Yn < 0.
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Then lim,,_,so S, = 0.

Lemma 2.6. ([10]) Let {ym} be a bounded sequence contained in a separable
subset K of a Banach space E. Then there is a subsequence {ym, } of {ym}
such that limy, ||ym, — 2| exists for all z € K.

Lemma 2.7. ([10]) Let C be a closed convex subset of a Banach space E with
a uniformly Gdteauz differentiable norm, and let {ym} be a sequence in K
such that h(z) = limy, ||ym — 2|| exists for all z € C. If h attains its minimum
over C at u, then

limsup(z — u, j(ym — u)) <0,

m

forall z € C.

Lemma 2.8. ([11]) Let E be a reflexive Banach space and let C be a closed
convex subset of E. Let h be a proper convex lower semicontinuous function
of C' into (—o0, 00| and suppose that h(z,) — 0o as ||zy| — oo. Then, there
exists xg € D(h) such that

h(zop) = inf{h(x) : z € C}.

The following lemmas are obtained from the reference [5].

Lemma 2.9. ([5, Lemma 3]) Let C' be a nonempty closed convex subset of a
real Hilbert space H and T : C' — C be a \-strictly pseudocontractive mapping.
Define a mapping S : C — C by Sx = (1 — a)x + aTx for all z € C and
a € (0,1—=X). Then S is a nonexpansive mapping such that Fiz(S) = Fix(T).

Lemma 2.10. ([5, Lemma 9]) Let C be a closed convex and nonempty subset
of a Hilbert space H. Let {T;}Y., be a family of mappings from C into itself,
such that F* = ﬂf\il Fix(T;) # 0 and for eachi € {1,..., N}, T; is A;-strictly
pseudocontractive. Moreover, let vi,...,yv € (0,min;—; _n{1 — \;}) and
define the mapping V of C into itself as follows:

Ur=mTi+ (1 —m)l,
Uy = yToU; + (1 — 1)U,

Unv—1=9N-1Tn-1Un—2+ (1 —yn_1)Un_2,
V=Uy =9WINUn-1+ (1 —79N)Un_1.

Then Uy,...,Un—1 and V are nonezpansive. Moreover, Fixz(V) = F*.
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Lemma 2.11. ([5, Lemma 10]) Let C, E and the family {T;}Y., be as in
Lemma 2.10. Moreover let the maps V and V be generated following the
scheme (2.2) by the family {T;}Y., and coefficients 41, ...,vYn and Y1,..., YN
respectively. Fix w € F*, then for any x € C' the following holds

N

Ve —Va| <> |5 — v | M|z — wl],
i=1

where M; = 2(12_}/\_1').
T

Lemma 2.12. ([12]) Let H be a Hilbert space, C' a closed convex subset of
H and T : C — C a nonexpansive mapping with Fix(T) # 0. If {z,} is a
sequence in C weakly converging to x and if {(I —T)xy} converges strongly to
y, then (I —T)x =y.

Let C be a closed subspace of H. Let F' be a k-Lipschitzian and n-strongly
monotone operator on C with k£ > 0, n > 0 and V,, : C' — C be a family
of nonexpansive mappings. Now given ¢ : C — C be a MKC, let us have

2

an € (0,1), 0 < pu < i—?, 0 <~y < u(n—%) =7, 7 < 1, and consider a
mapping S, on H defined by

Spx = apyp(x) + (I — apuF)Vyx, zeC.
It is easy to see that .5, is a contraction. Indeed, from Lemma 2.3, we have
[Snz = Snyll < anllé(z) — o) + [[(I — anpF ) Vo — (I — cnpuF ) Vay|
< anyllz —yll + 1 — an7)llz -y
= [ —an(r =z —yl,

for all z,y € H. Hence it has a unique point, denoted as ¥,, which uniquely
solves the fixed point equation

Un = anYO(Yn) + (I — anpbF)Votyn, yn € C. (2.3)

3. MAIN RESULTS

Theorem 3.1. Let H be a separable Hilbert space, and C be a closed subspace
of H. Let {TZ}Z]\L1 be a family of mappings from C' into itself, such that F* =
ﬂi]\il Fiz(T;) is nonempty and for each i € {1,...,N}, T; is a \;-strictly
pseudocontractive and {'yi,n}fil C [a,b] C (0,min;—;  ~n{1 — Nj}). Define
the mappings V,, as in (2.2). Let F : C — C be a k-Lipschitzian and n-

strongly monotone operator with 0 < p < 2—2 , ¢ C — C be a MKC with
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0<vy<puln— ’Eﬁ) =7, 7 <1 and {a,} C (0,1). Define the sequence {yn}
by

Un = YO (yn) + (I — anuF)Vyoyn, n €N (3.1)
If the control sequence {ay,} satisfies:
(A1) lim,, o, = 0,

then the sequence {y,} converges to the unique point zZ € F* = ﬂfil Fixz(T;)
which satisfies the inequality:
(WF —~v9)z,Z2 —w) <0, YweF*. (3.2)

Proof. Fixn € N. By (2.3) we have that the contractive map S,z = a,yo(z)+
(I — apuF)V,x maps C into itself. Then its unique fixed point must lie in C.
That is

Yn = an¥P(Yn) + (I — anuF)Voy, € C.
Boundedness of the sequence {y,} follows directly from nonexpansivity of

V, and from Fiz(V,) = F* # (. In fact, for a fixed w € F*, we have from
Lemma 2.1 and Lemma 2.3

Hyn - wH2 = “an7¢(yn) + (I - anNF)Vnyn - wH2

= lan(v¢(yn) — nFw) + (I — anpiF)Vayn — (I — appF)w||®
<1 = an?)lyn — wll + anyllyn — wl]?
+ 200 (YP(w) — pFw, yn — w)
<1 = an(m = Nlyn — wl* + 20m (yo(w) — pFw, y, —w) (3.3)
< 1= an(m = Nlyn — wl* + 20m|v¢(w) — pFwl|||lyn — w].
Thus

2
lyn —wl| < ——[lvé(w) — pFwl.
T=7

Now, our purpose is to prove that

limsup(y$(Z) — pF'z, yn — 2) < 0.

n

Set

I :=limsup(yp(2) — pFZ,yn — Z).

n

Since {y,} is bounded and is contained in a separable set C, by Lemma 2.6,
we can choose a sequence {n,} C N with the properties that

(Pr.1) limy(yo(2) — uFz,yn, — 2) =T,

(Pr.2) vin, = v € [a,b] C (0,min;—;__n{1—XN})(t=1,...,N),

(Pr.3) limy, ||yn, — 2|| exists for all z € C.
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Denoted by V' the map generated by the finite family {7;}}¥, and coefficient
Y1, ...,7n following the scheme (2.2), it results from Lemma 2.10 that V is
nonexpansive and Fiz(V) = F*. Moreover in view of Lemma 2.11, for every
fixed x € C' we have

lim ||V, — Vz| = 0. (3.4)

Define h : C' — R by h(z) := lim, ||yn, — z||. The map h is well defined by
(Pr.3) and h is continuous, convex and h(z) — oo as ||z|| — oco. By Lemma
2.8 h attains a minimum in C. Thus

A={zeC: h(z)= yiggh(y)}

is nonempty and bounded. For any fixed z € A, we have

[yn, = V|| = llon, 0 (yn,) + (I — an,pnF) Vo, yn, — V|
= ||an, Y0 (Yn,) = Cn, WV, Y, + Vo, Un, — Vo, @ + Voo — V||
< o, [1V¢(n,) = 1E Vo, yn, | + Y, — 2l + Va2 = V.
Hence, by (3.4) we obtain

that is V : A — A. Since H is uniformly smooth, A is closed, convex and
bounded and V is nonexpansive then V has a fixed point § € A, that is
g € Fiz(V)(VA = F*() A. Furthermore, § minimizes h over C. Thus, from
Lemma 2.7, it follows

limsup(z — §,yn, —9) <0, VaeC.
v
In particular, for z = y¢(y) — uF'y + g, we obtain
lim sup(Y6(§) — pG, yn, — §) < 0.
Since g also belongs to F™*, from (3.3) we derive
2

2

[Yn, = 9II° < ——=(v0(@) — 1FG, yn, — G)-
T=7
Passing the last inequality to lim sup, we obtain
. - 2 . - ~ _
limsup [|yn, — §||* < limsup(Y$(9) — FY, yn, — §) <0,
v T =7 v
hence y,, — 3. Note that for any fixed n € N, we have

1
(WE =y )yn = —— (I = V)yn — anptF'Yn + ot F'Vyyn].

(679
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Notice
(I = Va)yn = (I = Va)w,yn — w) = [y — wll* = (Vagyn = Vo, yn — w)
> |lyn — w”2 = [Vayn — Vaw|[lyn — w||
> lyn — w]|* = llyn — w|®
> 0. (3.5)
It follows that, for w € F* = Fixz(V},),

1
(LF =90 Yn, yn — w) = ——((I = Vo)yn — anpiF'yn + anptF' VoY, yn — w)
1
- _(Ii((‘[ - Vn)yn - (I - Vn)wayn - U)>

+ ((1F = Vo )y, yn — w)
< <(MF - ;UJFVn)ym Yn — w>- (3.6)

Now replacing y, in (3.6) with y,, and letting v — oo, noticing (uF —
pEVo ) yn, = (uF — pFVy)y =0 for g € F* = Fixz(V,,), we obtain

(WF = )5, 5 —w) <0, Vw € F7,

which means that § € F* is the unique solution of (3.2), i.e., § = Z. From
(Pr.1) we have then

I = i ((uF = 76)%, yn, — 2) < 0.

Passing to lim sup,, in (3.3) with w = Z, we derive

2r
Hm |y — 2| < —— <0
n T—7

and the proof is complete. O

Theorem 3.2. Let H,C and {T;}Y ,, {vin}Y, be as in Theorem 3.1. Con-
struct the mappings Vy,(n € N) as in (2.2). Let F': C — C be a k-Lipschitzian
and n-strongly monotone operator with 0 < p < %, ¢ :C — C bea MKC
with 0 < v < p(n — “TICQ) =7, 7 <1 and let {an} and {Bp} C (0,1). If the
control sequences {an}, {Bn} and {vin}¥, do satisfy:

(B1) lim, oy, =0, Y 07, oty = 00;

(B2) limsup, c%n sz\il Vint+1 — Vil = 0;
(B3) 0 < liminf,, o0 By < limsup,,_,o Bn < a < 1 for some constant a €
(0,1).
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Then the sequences defined by (1.7) converges to the unique point & € F*
ﬂfil Fixz(T;), which satisfies the variational inequality:

(WFZ —¢(Z),2 —p) <0, Vpe F".

Proof. We proceed with the following steps.

Step 1. We claim that {z,} is bounded. In fact, for a fixed w € F*
Fix(V,), we have

[yn — wl| = [[Bn(2n —w) + (1 = Bn) (Vazn — w)
S ﬁn”«'Un - ’LUH + (1 - Bn)”vﬂx” - wH

< lan —wll. (3.7)

Then from (1.7) and (3.7) and Lemma 2.3, we obtain

[Zn+1 — wl| = lanyd(zn) + (I — pan F)yn — w||
= |anyo(zy) — pon Fw + pap Fw + (I — pan )y, — w||
= llan(vé(zn) — pFw) + (I — pon F)yn — (I — pon Fw||
< (1= on)|lyn — wll + anl[[yd(zn) — vo(w)||
+ [[vo(w) — pFwl]

< (1 —anm)||lzn — w|| + anyl|zn — || + an|lyo(w) — pFw||
<1 = an(T = Mllen — w|| + an|lyéd(w) — pFwl|
w) — uFw
< 1~ anlr = llion — ] + anfr - ) DAL =LY
— uF
gnmx@unwu“*“w) utﬂ}v e
T=7

By induction, we have

), ntw) — |

|mn—wHSnmx@m1
T

} =M, n>1. (38)

Thus {yn}, {uFyn}, {¢(xn)} and {V,,x,} are bounded too.

Step 2. We claim that lim,,_,« || Zn+1—2x|| = 0. To this end, define a sequence

{zn} by 2zn = (Tn+1 — Bnzn)/(1 — By), such that x,11 = Bpxn + (1 — Bn)zn.
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‘We now observe that

Tn42 — /BnJrl:UnJrl s ann

A T T B 1~ fn
_ant17P(@n+1) + (L — pang1F)ynt1 — Bnt1Znt
B 1- IBTL"F].
_ anYP(wn) + (I — pan )y, — Bnrn
1- Bn
Qnt1 Ynt+1 — Bn+1Tn+1

=15 - (10@n41) = 1FYni1) + T B

1- /Bn—f—l

- 1 fnﬁn (7¢($n) - :LLFyn) - ynl__/Bann
= %(7@5(1%4&) - :U’FynJrl)

n Brnt1Zn+1 + (1 = But1) Var1Tn+1] — Bat1Tns1

1= Bnt1
n nitn 1- n Vn n| — Mntn

- 1fﬁn(7¢(xn)_MFyn)_ [B 2 +( 16_)Bn : ] P
= T (i) — uFynr) = 75 (10(n) — uFyn)

+ Vn+1.flfn+1 — an‘n (39)

It follows from (3.9) that

Apt1
2n41 = znll < == (v@(@nt1) | + [|LFYnrall)
1 — Bt
@
+ 1 _nﬁ (lvo(@a)ll + [Eynll) + [Vas1Zns1 — Vazn |l (3.10)
n

Using Lemma 2.11 and for M and w as in (3.8), it follows

[Var1Zns1 = Vazall < [Vazntrr — Vazall + [Vas1Zat1 — Vaznia ||

N
< wnsr =zl D [ Vimtr — vim | MM, (3.11)
i=1

Substituting (3.11) into (3.10), we obtain

v Apt1 Qnp
A — Z < M + —+ —

N

+ Z | Yint1 — Yin | MM, (3.12)
i=1
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where M = sup{||v¢(zn)|| + [|uFynl|,n > 1}. Tt follows from (3.12) that
1241 = 2nll = [[2nt1 — znl|
a a al
< M(—"H L nt1 — Yim | MiM. 3.13
= (1_ﬁn+1+1_ﬁn)+;|%,n+l Yim | M; ( )

Observing condition (B1), (B2),(B3) and (3.13), it follows that

limsup([[2n+1 — 2nll = [[Tn+1 — znl]) < 0.
n—oo

Hence, by Lemma 2.4, we can obtain

lim ||zp, — || =0. (3.14)

n—o0

It follows from (B3) and (3.14) that

nh_ggo [#n41 — @nll = nh_{go(l = Bn)llzn — @al| = 0. (3.15)

Step 3. We claim that lim,,_, ||z, — V2| = 0. As a direct consequence of
(3.15), we note that
|20 — Vazn|l < 20 — Zptll + |21 = ynll + [|yn — Vazn||
= [|2n — Tps1ll + |1 Zng1 — Ynll + Bullzn — Vazn|.
From (B1), (B3) and using Step 2, we have
(1 —a)|lzn — Vazn|| < (1= Bn)llzn — ann”

< len = ol + 1201 = yall

< ||33n - xn+1|| =+ @n”'ﬂb(xn) - MFZ/nH
—0 as n — oo.

This implies that
|xn — Vool =0 as n— oo. (3.16)

Step 4. We claim that lim sup,, (v¢(Z) — uF'Z, x, — %) < 0, where & = lim,, Y,
with Y = amY¢(ym) + (I — pamF)Vym.

For this purpose, let {z,,} be a subsequence chosen in such a way that
limy oo (YP(Z) — pFZ, zp, — Z) = limsup,,_, o (YP(Z) — pF'T, xy — T), Ty, — 2
and vin, — (i = 1,...,N). Let V be the maps generated by the finite
{T;}Y, and coefficient 71, ...y following the scheme (2.2). From (3.16) and
Lemma 2.11, we obtain

”ka - Vxnk” < Hxnk - VnkxnkH + ”Vnkwnk - Vxnk” — O,
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we have Vz,, — z. From Lemma 2.12, we know z € F**. Hence, we have
limsup{y$(Z) — pk'Z, 2y — T) = Hm (y$() — uF'Z, Tn, — T)
n—o0
i) — w3 — )
<0.
Step 5. We claim that {z,,} converges strongly to z. From (1.7), Lemma 2.1
and Lemma 2.3, we have
41 — 2|
= [lanyd(zn) + (I — pon F)y, — jHQ
= | — ponF)yn — (I — ponF)i + an(v6(2n) — pF7z)|
< (I = ponF)yn — (I = pon F)E|? + 200 (yd(2n) — pFE, @ng1 — )
< (1= ant)?llyn — Z)1* + 200 (y(2n) = 70(), Tns1 — &)
+ 200 (16(F) — WFE, Tni1 — )
< (1= an7)?|lzn = ZI° + any(lzn — 2| + e — 2)%)
+ 200 (16(F) — pFF, Tni1 — 7).
It then follows that

Znr1 — 22

1—a,7)+a = 2a 7 7 z
< LmonT oy a2t 2 (@) — s — )
1_05717 1_0[717
20, (T — ) =112
<(1l-—— -
<1 2= o, g
200, (T — ) 1 ~ 7% X iy
R I
T=amy 7=y (190 = il s =) & 5 M,

where M = sup,,>1 ||#n — Z||%. From (Bl) and Step 4, it follows that
200, (T —

S

ot 1—apy

and
2

. ~ ~ ~ anT ~
lim su T)— ulFz,x —I)+ ——-M <0.

Hence, by Lemma 2.5, the sequence {x,} converges strongly to the unique
point & € F* = (Y, Fiz(T}), which satisfies the variational inequality:

(WFE —~¢(%),2—p) <0, VpeF"
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Remark 3.3. Our results improve and extend the results of Wang [4] in the
following aspects:

(i) a family of nonexpansive mappings W), is replaced by Vj;;

(ii) contractive mapping is replaced by a MKC.

Remark 3.4. If 3, = 0,v = 1,u = 1, F' be an identity operator and ¢ is
replaced by a contractive mapping f in Theorem 3.2, we can obtain Theorem
14 of Colao and Marino [5] in Hilbert spaces.

Corollary 3.5. Let H,C and {T;}Y.,, {vin}X, be as in Theorem 3.2. Con-
struct the mappings Vo (n € N) as in (2.2). Let A be a strongly positive bounded
linear operator on C with coefficient 0 < 5 < ||A]|, ¢ : C — C be a MKC with

0<y< u("y—%Ang) =71,7<1andlet{a,} and {B,} C (0,1). If the control
sequences {an}, {Bn} and {vin}Y, do satisfy the conditions (B1), (B2) and
(B3). Let {zy} be a sequence generated by v1 = x € C':

Yn = /ann + (1 - Bn)vnxm
Tpt1 = anYP(Tn) + (I — anppA)yn, Vn>1.

Then {x,} converges to the unique point & € F* = ﬂf\il Fix(T;), which satis-
fies the variational inequality:

(MAZ —y¢(T), 2 —p) <0, Vp € F".
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