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1. Introduction and preliminaries

Throughout this paper, we assume that H is a real Hilbert space, whose inner
product and norm are denoted by (-,-) and || -||. Let C be a nonempty closed convex
subset of H and let A : C — H be a nonlinear mapping. Recall the following
definitions:

(a) A is said to be monotone if
(Az — Ay,z —y) >0, Vz,yeC.

(b) A is said to be a-strongly monotone if there exists a positive real number
a > 0 such that

(Az — Ay,z —y) > af|lz —y|I*, Va,yeC.
(c) A is said to be a-inverse-strongly monotone if there exists a positive real
number a > 0 such that
(Az — Ay, x —y) > a||Az — Ay||*>, Vaz,y e C.
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Recall that the classical variational inequality problem, denoted by VI(C, A), is
to find w € C such that

(1.1) (Au,v —u) >0, YveC.
For given z € H and u € C, we see that the following inequality holds
(u—z,v—u) >0, Yvedl,

if and only if u = Pgz. It is known that projection operator Pc is nonexpansive.
It is also known that Pox is characterized by the property: Poxz € C and (z —
Pox,Pox —y) >0 for all y € C.

Omne can see that the variational inequality problem (1.1) is equivalent to a fixed
point problem. An element u € C' is a solution of the variational inequality (1.1) if
and only if u € C is a fixed point of the mapping P (I — AA), where [ is the identity
mapping and A > 0 is a constant.

Let T : C — C be a mapping. In this paper, we use F(T') to denote the set of
fixed points of the mapping T'. Recall the following definitions.

(1) T is said to be a-contractive if there exists a constant « € (0, 1) such that
1Tz = Tyll < aofz —yll, Vz,yeC.
(2) T is said to be nonezpansive if
(3) T is said to be strongly pseudo-contractive with the coefficient A € (0, 1) if
<T$—Ty,£1}—y> S)‘H‘T_yHZa anyea
(4) T is said to be strictly pseudo-contractive with the coefficient k € (0,1) if
1Tz = Ty|* < llo —y* + kI(I = T)x — (I = T)yl*, Va,yeC.
For such a case, T is also said to be a k-strict pseudo-contraction.
(5) T is said to be pseudo-contractive if
<T.’E—Ty,aj—y> < Hl‘—yHQ’ V%yea

Clearly, the class of strict pseudo-contractions falls into the one between classes
of nonexpansive mappings and pseudo-contractions. We remark also that the class
of strongly pseudo-contractive mappings is independent of the class of strict pseudo-
contractions; See, for example [1, 2, 20].

The class of strict pseudo-contractions is one of the most important classes of
mappings among nonlinear mappings. Within the past several decades, many au-
thors have been devoting to the studies on the existence and convergence of fixed
points for strict pseudo-contractions. Recently, Zhou [21] considered a convex com-
bination method to study strict pseudo-contractions. More precisely, take ¢ € (0, 1)
and define a mapping S; by

Six=tex+(1—t)Tz, Vxel,

where T is a strict pseudo-contraction. Under appropriate restrictions on t, it is
proved the mapping S; is nonexpansive. Therefore, the techniques of studying non-
expansive mappings can be applied to study more general strict pseudo-contractions.
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Recently, many authors studied the problem of finding a common element of the
set of solution of variational for an inverse-strongly monotone mapping and of the
set of fixed points of a nonexpansive mapping; see, for example, [5, 6, 9, 11-13, 16,
17, 19] and the references therein. ITiduka and Takahashi [9] proved the following
theorem.

Theorem 1.1. Let C be a closed convex subset of a real Hilbert space H. Let A be
an a-inverse-strongly monotone mapping of C into H and let S be a nonexpansive
mapping of C into itself such that F(S)NVI(C,A) # (. Suppose that 1 =x € C
and {x,} is given by

Taer = ant + (1= ) SPo(, — A At,)

for every n = 1,2,..., where {ay} is a sequence in [0,1) and {\,} is a sequence
in [a,b]. If {an} and {\,} are chosen so that {\,} € [a,b] for some a,b with
0<a<b<2aq,

oo oo oo
lim o, =0, E Uy = 00, g |api1 — an| < oo and E [Ans1 — An| < 00,
n—oo 1

n—=

n=1 n=1

then {x,} converges strongly to Pp(s)nvi(c,a)T-

Further, Yao and Yao [19] introduced an iterative method for finding a common
element of the set of fixed points of a single nonexpansive mapping and the set of
solution of variational inequalities for a a-inverse-strongly monotone mapping. To
be more precise, they proved the following theorem.

Theorem 1.2. Let C be a closed convex subset of a real Hilbert space H. Let A be
an a-inverse-strongly monotone mapping of C' into H and let S be a nonerpansive
mapping of C into itself such that F(S)NQ # 0, where Q denotes the set of solutions
of a variational inequality for the a-inverse-strongly monotone mapping. Suppose
that ©1 = u € C and {z,}, {yn} are given by

r1=u € C,
Yn = PC(xn - )\nAxn)7
Tpt1 = QU + BpTy + 'YnSPC(I - /\nA)yvu nz>1,

where {an}, {Bn}, {1n} are three sequences in [0,1] and {\} is a sequence in [0, 2a].
If {an}, {Bn}, {7} and {N\.} are chosen so that \ € [a,b] for some a,b with
0<a<b<2aand

(a) an+ Bn +9n =1,Yn > 1;

(b) limy, 00 ap =0, E;’ozl Qy = 00;

(¢) 0 <liminf, o0 By <limsup,, . Bn < 1;
then {x,} converges strongly to Pp(s)nqu.

In this paper, motivated by Ceng and Yao [6], Iliduka and Takahashi [9], Wang
and Guo [17], and Yao and Yao [19], we continue to study the problem of finding
a common element of the set of fixed points of strict pseudo-contractions and of
the set of solutions to variational inequalities with inverse-strongly monotone map-
pings by using viscosity approximation methods in the framework of Hilbert spaces.
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The results presented in this paper improve and extend the corresponding results
announced by many others.
In order to prove our main results, we also need the following lemmas.

Lemma 1.1. [21] Let C be a nonempty closed convex subset of a real Hilbert space
H and let T : C — C be a A-strict pseudo-contraction with o fized point. Define
S:C —CbySr=ax+ (1—a)Tz for each x € C. Then, as o € [N\, 1), S is
nonezpansive such that F(S) = F(T).

The following lemma is a corollary of Bruck’s result in [4].

Lemma 1.2. Let C be a nonempty closed convex subset of a real Hilbert space H.
Let Ty and Ty be two nonexpansive mappings from C' into itself with a common fixed
point. Define a mapping S : C — C by

Sz = Tz+ (1 —-NThe, Vrel,
where X\ is a constant in (0,1). Then S is nonezpansive and F(S) = F(T1) N F(T3).
Proof. It is obvious that F(Ty) N F(T3) C F(S). Fixing z* € F(S) and y € F(T1) N
F(Ty), we see that
2" =yl = [AT1z”™ + (1 = A)Toz™ —y||
ST =yl + (1 = M| Tez™ —y||
<Az =yl + (1 = A)llz" =yl
= [lz" —yll.
Since H is strictly convex, we see that
¥ = Ta* + (1 — NTea = Tha™ = Tox™.
That is, * € F(T1)NF(T»). This implies that F(S) = F(T1) N F(T3). On the other
hand, it is easy to see that S is also nonexpansive. This completes the proof. 1
Lemma 1.3. [15] Let {x,} and {yn} be bounded sequences in a Banach space X
and let {Bn} be a sequence in [0,1] with
0< linrgiolgfﬂn < limsup S, < 1.

n—o0

Suppose that xpr1 = (1 — Bn)yn + Bnxn for all integers n > 0 and

i sup({lyn-+1 = ynll = 2041 = zn[)) < 0.
n—oo
Then lim, oo ||Yyn — xn|| = 0.
Lemma 1.4. [18] Assume that {a,} is a sequence of nonnegative real numbers such
that
an+1 S (1 - rYn)Oén + 671’

where {v,} is a sequence in (0,1) and {5,} is a sequence such that

(a) > opliYn = 00
(b) limsup,,_, . 6n /1 <0 or >.07  16,] < oo.

Then lim,, oo o, = 0.
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2. Main results

Now, we are ready to give our main results in this paper.

Theorem 2.1. Let H be a real Hilbert space and let C' be a nonempty closed convex
subset of H. Let A : C — H be an a-inverse-strongly monotone mapping and let
B : C — H be a B-inverse-strongly monotone mapping. Let f : C — C be a 7-
contraction with the 0 < 17 <1 and let S : C — C be a k-strict pseudo-contraction
with a fixed point. Define a mapping Sy, : C — C by Spx = kx + (1 —k)Sz, Vz € C.
Assume that F := F(S)NVI(C,A)NVI(C,B) # 0. Let{x,} be a sequence generated
by the following iterative algorithm:

xr1 € 07

Zn = PC(mn - Uann)v

Yn = PC(xn - /\nAxn)a

Tni1 = an f(2n) + Bun + T [5(1,n)sk$n + 5(2,n)yn + 5(3,n)zn]a n>1,
where {\n}, {pn} are positive sequences and {an}, {Bn}, {7} {0an)}, {0@2m)}

and {6(3n)} are sequences in [0,1]. Assume that the control sequences satisfy the
following restrictions:

(CL) an + B+ 9m =St + 02 +0(am) = 1, V0 2 1

(2.1)

(C2) limy,— 00 vy =0, Z —1 Oty = 00;

(C3) a < A, <2a, b< pu, <28, where a,b are two positive constants;
(04) hmn—)oo( n+1l — A ) - 11mn~>oo(ﬂn+1 ) - 0

(C5) 0 < liminf, o0 By < limsup,,_, . Bn < 1

(C6) limy, o0 0(i,n) = 0; € (0,1) for each i =1,2,3.

Then the sequence {xy} defined by the algorithm (2.1) converges strongly to some
T € F which solves uniquely the following variational inequality:

(2.2) (f(Z)— T2 —F) <0, VaelF.

Proof. The proof is divided into four steps.

Step 1: Show that the sequence {z,} is bounded.
First, we show that the mappings I — A, A and I — u,, B are nonexpansive for each
n > 1. Actually, for any x,y € C, from the condition (C3), we have

I(Z = AnA)z = (I = X A)yl* = ||(z = y) — An(Az — Ay)||?
< lz = ylI* = 22 (Az — Ay, x —y) + A% || Az — Ay||?
< llz = yll* = 2\ nal Az — Ay[* + A7]| Az — Ay]|?
= llz = ylI* + An(An = 20) [ Az — Ay
< lz —yl*.

This implies that I — A\, A is nonexpansive for each n > 1, so is, I — u,, B. It follows
that

(2.3) zn = pll = [|Po(2n — pnBan) — pl| < [lzn = pll
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and
(2.4) lyn = pll = [|1Po(zn — AnAn) = pll < [lan —p
for any p € F. On the other hand, from Lemma 1.1, we have S is a nonexpansive
mapping. Put
Wy = 0(1,0)SkTn + O(2,n)Yn + 0(3,n)2n, YN 2> 1.
From (2.3) and (2.4), we see that
l[wn — pl| = H(S(l,n)skxn + 5(2,n)yn + 5(3,n)2n =7l

< 01 [1Sk@n = pll + d2im) |[9n =PIl + d3.m)ll12n — Pl

<0 llzn —pll+ 02m)llzn — Pl + 3,mllzn — Dl
(2.5) = llzn —pl|-
From the algorithm (2.1), we have

[2nt1 = pll = llanf(@n) + Bnan + ynwn —
< anlf(@n) = pll + Bullen — pll + nllwn — p
< anllf(zn) = FP) + anllf(p) = pll + Bullzn — pll + Anllzn —p
< anTzn = pll + anllf(p) — pll + (1 — an)llzn — pl
<[ —an@—=7)]llzn —pll + anllf(p) — pll.
By mathematical inductions, we obtain that

”f(p) pH
< — - Vn >
”xn pH = {Hml p”v 1 }7 n = 1.

This shows that the sequence {z,} is bounded.

Step 2: Show that z, — w, — 0 as n — co.
First, we estimate ||yn+1 — ynl| and ||zn4+1 — 2n||. Notice that

T
= |Pc(I = Any1A)Zns1 — Po(I — A A)z,||
<N = Mpr1A)xpyr — (T = App1 Ay + (I = App1A)zy — (I — Ay A)zy ||
SN = A1 A)tngr — (I = A A)an || + [[(I = Angr A)zn — (I = AnA)an|
(26) < [lzn+1 = @nll + Ao = A |[[Aza]|.
Similarly, we can obtain that
(2.7) [2n+1 = 2nll < lTnt1 = @all + |10 — pnga| | Ban -
It follows from (2.6) and (2.7) that
[wnt1 — wy|
= 101, (n+1)SkTn+1 + 02, (n+1))Un+1 + 0(3,(n+1)) Zn+1
— (0(1,0)SkTn + 02,n)Un + 0(3.n)%n) |
<6, () 1SkTn1 = Skl + 1Sk 101, (ns1)) — da.m)
+ 6@, 1) 1Ynt1 = Ynll + 19nllld2,(nt1)) — d2,m)
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+0(3,(n+1) 12041 = 2l + 120103, (n41)) — O3,m)]

3

(2.8) <|lTny1 — x| + M (Z 106, (nr1)) = O¢im)| + [An = Anga| + [pn — un+1|> ,
i=1

where M is an appropriate constant such that M = max {||Skznll, |ynll; |2nll s

Az, |Bxnll : n>1}. Put I, = (Xpi1 — Bnzn)/(1 —Br) for all n > 1. That

is,

(2.9) Tnt1 = (1= Bp)ln + Brn, Yn>1.

Now, we estimate {41 — {,,||. From

_ g1 f(@ng1) + W1 anf(@n) + ynwn

T A
o 1= Bnt1 1- 3,
Qniy1 1—Bn+1 — ant1 an
g @) S e = 1 ()
1B
1- ﬂn "
s & _ o, B -
N 1-— ﬂn+1 (f($n+1) wn+1) + 1— Bn (’U}n f(xn)) + Wy +1 LT

we arrive at

(07705 (079
ln - ln S T a4 n - Wn T 4 n - n
s = ball € 25 ) = vl + 727 o = ()]
(2.10) + [[wn41 — wn.

Substituting (2.8) into (2.10), we obtain that

lnt1 = Inll = lZns1 — znl]
< T I ) = gl + 7w = S|
3
+ M <Z 10¢i,(n+1)) = O¢im) | + [An = A | + |pan — Mn+1|> :
i=1
It follows from the conditions (C2), (C4), (C5) and (C6) that
1171118;13(\\5%1 = lnll = lZn1 = @npal) <O

It follows from Lemma 1.4 that
(2.11) lim ||l,, — z,] = 0.

n—oo

Thanks to (2.9), we see that x,41 — 2, = (1 — B,)(ln — x,). Combining the
condition (C5) and (2.11), we obtain that

(2.12) nh_}rr;o |Xnt1 — znll = 0.
On the other hand, from the iterative algorithm (2.1), we see that

Tn+l — Tpn = an(f(xn) - xn) + ’Yn(wn - xn)
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and the conditions (C2) and (C5), we obtain
(2.13) lim |lw, —z,| = 0.

n—oo

Step 3: Show that limsup,,_, . (f(Z) — z,2, —Z) < 0.
To show it, we can choose a sequence {x,,} of {x,} such that

(2.14) limsup(f(Z) — Z,x, — T) = _lim (f(Z) — T, 2, — T).

n—oo
Since {xzy,} is bounded, there exists a subsequence {xm]} of {x,,} which converges

weakly to v. Without loss of generality, we may assume that z,,, — v. Assume also
that A\, = X € [a,2a] and p,, — u € [b,25], respectively. Next, we prove that

veF:=F(S)NVI(C,A)NVI(C,B).
In fact, define a mapping V : C — C by
Vo =08z + Pc(I — AA)x + d0sPc(I — uB)x, VzeC.
From Lemma 1.2, we see that V is a nonexpansive mapping such that
F(V)=F(Sy)NF(Po(I —MA)NF(Po(I —puB))=F(S)NVI(C,A)nVI(C,B).
On the other hand, we have
+ [wn; — n, ||
= ||01Sk&n, + 62Pc(I — NA)xy, + 63Pc(I — uB)xy,
— [0(1,m:)SkTn; + 0@2m)Yni + 03 m0) 2]l + 1w, — 20|l
<01 = 81y ISk, || + 02||Po(I — AA)zp, — Po(I — A, A) 2y,
+ [[Pe(I = An; A)n, [|[62 = 0(2,n)| + 5[ P (I — pB)wn,
— Po(l = pin, B)an | + [ Po(I = pin, B)an, 135
— O3] + lwn, —zn, ||
<101 = 6 1Sk, [| + 02| An; = All|Azy, ||
+ [Pl — A, A)xp, ||[02 — 5(2,71)‘ + 03| phn; — ||| By,
+1Pe(I = pn, B)an,

03 — 6(3,n)| + me — Tn;

3
= M(Z 16i = 8¢y | + [ny — 1l + [An, — Al) 4 |lwn, — @,
=1

From (2.13) and the condition (C6), we arrive at

(2.15) lim ||V, —an,| = 0.
1—> 00

It follows from Lemma 1.3 that
ve F(V)=F(S)nVI(C,A)NVI(C,B).
Thanks to (2.14), we arrive at
(2.16) limsup(f(z) — Z,z, — ) = im (f(Z) — Z,z,, — ) = (f(Z) — Z,v—T) < 0.
n—o00

. i
1—> 00

Step 4: Show that z,, = T as n — oc.
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Zn+1 — ff||2 = (anf(Tn) + BnTn + YnWn — T, Tnt1 — T)
= an(f(n) = &, 41 — T) + Bp(Tn — T,Tn11 — T)
+ Y Wn — T, Tnt1 — T)
< an((f(xn) = f(Z), 2pt1 — 2) + (f(T) — T, Tn41 — 7))
+ Brllzn = Zlllzntr — 2 + llwn — Zll[[2n4 — 2]
< anTllwy = Zll[|[Tns1 — 2l + an(f(Z) — 2, 2041 — T)
+ (1 = an)llen — Z[ll|zngr — 7|
< [1—a,(l—71)]
- 2
+ an(f(Z) = 2, Tn41 — T),

(lzn = 21 + llenss — 2%)

which implies that

217)  ensr = 3 < [1 = an(l = 1)]llon = Z|° + 200 (f(2) — T, 2041 — ).

From the condition (C2), (2.16) and applying Lemma 1.5 to (2.17), we obtain that
nh_)rr;o |zn — 2] = 0.

This completes the proof. 1

Remark 2.1. Theorem 2.1 improve the corresponding result of [19] in the following
aspects:
(1) from nonexpansive mappings to strict pseudo-contractions;
(2) from a single inverse-strongly monotone mapping to a pair of inverse-strongly
monotone mapping;
(3) the proof line is more concise than that of [19]’s.

If the mapping S is nonexpansive, then Sy = Sy = S. We can obtain the following
result from Theorem 2.1 immediately.

Corollary 2.1. Let H be a real Hilbert space and let C' be a nonempty closed convex
subset of H. Let A : C — H be an a-inverse-strongly monotone mapping and let
B : C — H be a B-inverse-strongly monotone mapping, respectively. Let f : C — C
be a T-contraction and S : C — C a nonexpansive mapping with a fized point.

Assume that F := F(S)NVI(C,A)NVI(C,B) # 0. Let{z,} be a sequence generated
by the following iterative algorithm:

xr1 € C7

Zn = PC(xn - Mann),

Yn = PC(xn - )\nAxn)7

Tnt+1 = Olnf(xn) + Bnn + Vn[é(l,n)sxn + 5(2,n)yn + 5(3,n)zn]a n>1,
where {An}f {:un} are positive sequences and {Oén}, {Bn}7 {F)/n} {5(1,71)}7 {6(2,71)}

and {6(3,n)} are sequences in [0,1]. Assume that the control sequences satisfy the
following restrictions:

(C1) an + B+ = 0(1m) +02m) T3 =1, Vn > 1;
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) limy oo i =0, D00 |y = 00;
) a <A <2a,b< p, <28, where a,b are two positive constants;
) hmnﬂoo(An%»l - A ) - 11mn~>oo(ﬂn+1 ) - 0
) 0 <liminf, o Bn < limsup, . Bn < 1
C6) limy, 00 0(i,n) = 0i € (0,1) for eachi=1,2,3.
Then the sequence {x,} defined by the above algorithm converges strongly to some
zeF.

3. Applications

As some applications of Theorem 2.1, we consider another class of nonlinear map-
ping: Strict pseudo-contraction.

Theorem 3.1. Let H be a real Hilbert space and let C' be a nonempty closed convex
subset of H. Let Ty : C — C be an ki-strict pseudo-contraction and let Ty : C —
C be a ky-strict pseudo-contraction. Let f : C — C be a T-contraction with the
O0<7<1landS:C — C a k-strict pseudo-contraction with a fixed point. Define
a mapping Sy : C — C by Sgx = kx + (1 — k)Sz, Vo € C. Assume that F :=
F(S)NF(T)NF(Ty) # 0. Suppose that {z,} is generated by the following iterative
algorithm:

r1 €C,

Zn = (1 — pn) Ty + pn By,

Yn = (1 = Ap)xy + A\ Az,

Tni1 = an f(20) + Bun + Yul1,0)SkTn + d(2,0)Un + 03,0y 2n), 1> 1,
where {\n}, {un} are positive sequences and {an}, {Bn}, {m} {dam}, {02}

and {d(3n)} are sequences in [0,1]. Assume that the control sequences satisfy the
following restrictions:

(C1) an+Bn+9m =01, +02,n) 030 =1,Vn>1;

(C2) limy oo oy = 0,>°07 |ty = 00;

(C3) a< Ay <(1—k1), b< u, < (1 — ko), where a,b are two positive constants;
(C4) hmn—)oo( n+1l — A ) = hmn—»oo(,u/n-ﬁ—l ) =0;
(C5)
(

(3.1)

0 < liminf,, o B, < limsup,,_, . Bn < 1
C6) limy, 00 0(i,n) = 0; € (0,1) for eachi=1,2,3.

Then the sequence {x,} defined by the algorithm (3.1) converges strongly to some
T € F which solves uniquely the following variational inequality:

(f(@)—2,2-2)<0, VzeF.
Proof. Put A =1 —T; and B = I —Ty. We see that A is (1 — k1)/2-inverse-

strongly monotone and B is (1 — ks)/2-inverse-strongly monotone. We also have
F(Th)=VI(C,A), F(Iyx) = VI(C, B). Notice that

Po(xy — MAzy) = (1= \p))zy + A\ Az,
and
Po(xy — pnBxy) = (1 — pn)xn + pn By,
From Theorem 2.1, we can obtain the desired conclusion easily. 1



Variational Inequality Problems and Fixed Point Problems 165

Theorem 3.2. Let H be a real Hilbert space. Let A : H — H be an «a-inverse-
strongly monotone mapping and let B : H — H be a B-inverse-strongly monotone
mapping. Let f : H — H be a T-contraction with the 0 <7 <1 and S: H — H
a nonexpansive mapping with a fived point. Assume that F := F(S) N A71(0) N
B7L(0) # 0. Suppose that {x,} is generated by the following iterative algorithm:

xr1 € ];I7
Zn = ITn — ﬁLannv

3.2
( ) Yn = Ty — )\nAx'ru

Tn4+1 = anf(xn) =+ ann +Tn [6(1,n)Sk$n + 5(2,n)yn + 5(3,n)zn]a n=>1,

where {An}, {pn} are positive sequences and {an}, {Bn}, {1} {0an)}, {d2m}
and {0(3,n)} are sequences in [0,1]. Assume that the control sequences satisfy the
following restrictions:

(Cl) o, + 5n + V= 6(1 n) + 5(2 n) + 6(3,71) =1, Vin > L;

(C2) limy—yoo ayy = 0, D07 | vy = 00;

(C3) a < A\, <2a, b< pu, <28, where a,b are two positive constants;
(C4) hmn—)oo( n+1 — A ) - hmn—ﬂ)o(,ufn—&-l ) - 0

(C5) 0 < liminf,, o By <limsup,,_, . Bn < 1

(C6) limy o0 0(i,n) = 0; € (0,1) for each i =1,2,3.

Then the sequence {x,} defined by the algorithm (3.2) converges strongly to some
T € F which solves the uniquely the following variational inequality:

(f(z)—Z,2—2) <0, VzePF

Proof. Since A=1(0) = VI(H, A), B~1(0) = VI(H, B) and Py = I, we can conclude
the desired conclusion from Theorem 2.1 immediately. 1

Finally, we consider the following convex feasibility problem (CFP):

N
Finding a x € ﬂ C;,
i=1

where N > 1 is an integer and each C; is assumed to be the solution set of the
variational inequality problem (1.1). There is a considerable investigation on CFP
in the setting of Hilbert spaces which captures applications in various disciplines
such as image restoration [8, 10], computer tomography [14] and radiation therapy
treatment planning [7].

The following result can be concluded from Theorem 2.1 easily. We, therefore,
omit the proof here.

Theorem 3.3. Let H be a real Hilbert space and let C' be a nonempty closed convex
subset of H. Let {A;}, : C — H be a family of n;-inverse-strongly monotone
mappings, for each i > 1. Let f : C' — C be a T-contraction with the 0 < 7 < 1
and let S : C — C be a k-strict pseudo-contraction with a fized point. Define a
mapping S : C — C by Sgx = kx + (1 — k)Sz, Vo € C. Assume that F :=
NN VI(C,A) N F(S) # 0. Let {z,} be a sequence generated by the following
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iterative algorithm:

N

xr1 € C, Tp+1 = anf(xn)+ﬂnxn+7n[§1skxn+z 5i+1PC(:L'n7)\(i,n)Ai)$n]a n Z ].,
i=1

where 61,82, ...,0n4+1 € [0,1] such that Zjﬁl 0; = 1, {\n)} are positive sequences

and {an}, {Bn}, {¥n} are sequences in [0,1]. Assume that the control sequences
satisfy the following restrictions:

(Cl) an+Bn+vm=1Yn>1,

(C2) limy ooty =0, D07 | vy = 00;

(C3) a; < )‘(i,n) < 2n;, where a; is some positive constant for each 1 <i < N;
(C4) limy oo (Mg, (nt1)) — Ainy) = 0 for each 1 <i < N;

(C5) 0 < liminf, o Bn < limsup,, . B < 1.

Then the sequence {xy} defined by the above iterative algorithm converges strongly
to some T € F.
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