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Abstract

In this paper, by using the concept (4, n)-accretive mappings and the new re-
solvent operators associated wi{th, n)-accretive mappings due to Lan et al., we
construct some new iterative algorithms to approximate the solutions of a new class
of relaxed cocoercive variational inclusion problems involving n)-accretive
mappings with non-accretive set-valued mappings. we also prove the existence
of solutions and the convergence of the sequences generated by the algorithms in
g-uniformly smooth Banach spaces.
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1. Introduction

In this paper, we always assume tlfatis a real Banach space with dual spdte
(-,+) is the dual pair betweefs and B*, C'B(B) denotes the family of all nonempty
closed bounded subsets Bfand2” denotes the family of all the nonempty subsets of
B. For any given constant > 0, single-valued mappingd, p, g : B — B, N :

B x B x B — B, set-valued mappingS, 7, G : B — CB(B), and an any nonlinear
mappingM : B x B — 28 satisfying for allt € B, g(B)(\M(-,t) # 0 and M (-, )

is an (A, n)-accretive mapping, we consider the following problem of finding B,

u € S(x),veT(x),we G(x) such that

0 € N(p(x),u,w) + AM(g(x),v). (1.1)

Some examples of the problem (1.1) include the following.

1This work was supported by the Scientific Research Fund of Sichuan Provincial Education Depart-
ment (2006A106).
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(1) f N(z,y,2) = f(y) + T(x,z) forall z,y, z € B, then the problem (1.1) reduces
to the following nonlinear variational inclusion:

Findz € B,u € S(z),v € T(z), w € G(z) such that
0€ flu)+T(p(z),w) + AM(g(x),v). (1.2)

The problem (1.2) is considered by Jin [10] wheg: 1, which includes a number

of known and new classes of variational inclusions, variational inequalities, and
corresponding optimization problems (see, for example, [2]-[4], [8], [12] and the
references therein). Furthermore, these types of variational inclusion problems
enable us to study many important problems arising in the mathematical, physical,
and engineering sciences in a general and unified framework.

(2) If M(z,t) = M(x) for all z,¢ € B and there exists a elemefite B such that
N(z,y,z) = F(y,z) — f for all z,y,z € B, then the problem (1.1) reduces to
findingz € B, u € S(x), w € G(x) such that

f € Fu,w) + AM(g(x)). (1.3)

In 2004, motivated and inspired by the results in [6], Peng [16] introduced and
studied the set-valued variational inclusion problem (1.3) involviRgccretive
operators (in factH-accretive operators due to Fang and Huang [6]) in Banach
spaces, when the set-valued mappidg B — 27 is aT-accretive operator. As
Peng pointed out “the results in [16] can be further generalized to the case of A-
accretivity based on the references [17, 18]". Moreover, we note that the author
proved the convergence result for iterative sequences generated by the algorithm
under the assumption thet G areH-Lipschitz continuous and strongly accretive
with respect tgy; in the first and second arguments, respectively, where3 —

B is defined byy, (z) =T - g(z) = T(g(x)) for all x € B. By Liu and Li [13], it

is easy to know tha$, GG in Theorem 4.1 of [16] are single-valued mappings.

@) IfAx=1,f=0andS,G: B — Bis a single-valued, then the problem (1.3)
reduces to the variational inclusion problem of finding 5 such that

0€ F(S(z),G(x)) + M(g(x)). (1.4)

The problems (1.3)—(1.4) include a number of variational inclusions and nonlinear
variational inequalities as special cases, for more details, see [1]-[5], [8]-[14],
[16]-[18] and the references therein.

On the other hand, Lan et al. [11] introduced a new conceftdof)-accretive
mappings, which generalizes the existing monotone or accretive operators, and studied
some properties afA, n)-accretive mappings and defined resolvent operators associated
with (A, n)-accretive mappings. By using the resolvent operator technique, the authors
constructed some perturbed iterative algorithms for a class of nonlinear relaxed cocoer-
cive variational inclusions involvingA, n)-accretive mappings and study applications
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of (A, n)-accretive mappings to the approximation-solvability of this class of nonlinear
relaxed cocoercive variational inclusionsgiuniformly smooth Banach spaces, which

are providing mathematical models to some problems arising in economics, mechan-
ics, and engineering science. Very recently, by using the resolvent operator technique,
a very important method to find solutions of variational inequality and variational in-
clusion problems, a number of of nonlinear variational inclusions and many systems of
variational inequalities, variational inclusions, complementarity problems and equilib-
rium problems have been studied by some authors in recent years. See, for example,
[71, [8], [17], [19] and the references therein.

Motivated and inspired by the above works, the purpose of this paper is to intro-
duce the notion of A, n)-accretive mappings and the resolvent operators associated with
(A, n)-accretive mappings due to Lan et al. [11], and to construct some new iterative
algorithms to approximate the solutions of the relaxed cocoercive variational inclusion
problem (1.1) involving A, n)-accretive mappings with non-accretive set-valued map-
pings. we also prove the existence of solutions and the convergence of the sequences
generated by the algorithmsjruniformly smooth Banach spaces. Our results improve
and extend the corresponding results of recent works.

2. Preliminaries

It is well known that the generalized duality mappifg: B — 25" is defined by
Jo(x) = {f € B : {z, f*) = ||z and || f*|| = [|l=[|*""}, V2 € B,

whereq > 1 is a constant. In particulay, is the usual normalized duality mapping. It
is known that, in generall,(x) = ||z||9 2 Jx(z) for all  # 0, andJ, is single-valued
if B* is strictly convex, and i3 = H, the Hilbert space, thes, becomes the identity
mapping ori.

The modulus of smoothness Bfis the functionps : [0, 00) — [0, o) defined by

1
ps(t) = sup{g(llz +yll + llz = yl)) = 1+ flzfl < 1, [yl < t}.

A Banach spaces is called uniformly smooth iflim;_,q ”BT(’*) = 0. B is calledg-
uniformly smooth if there exists a constant- 0 such thapg(t) < ct?, ¢ > 1.

Remark that/, is single-valued i3 is uniformly smooth. In the study of character-
istic inequalities ing-uniformly smooth Banach spaces, Xu [20] proved the following

result:

Lemma 2.1: Let B be a real uniformly smooth Banach space. Tieis ¢-uniformly
smooth if and only if there exists a constapt> 0 such that for allz, y € B,

[l +yll" < Nzl + gy, Jo(2)) + cqllyll”.

In the sequel, we give some concept and lemma needed later.
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Definition 2.2: Let B be ag-uniformly smooth Banach spac€&, A : B — B be two
single-valued operators. Thé&his said to be

(i) accretive if
(T'(x) = T(y), Jo(x —y)) 20, Vz,y € B;

(ii) strictly accretive, ifl" is accretive and
(T(x) — T(y), Jy(x — y)) =0
if and only if z = y;
(i) r-strongly accretive, if there exists a constant 0 such that

(T(x) = T(y), Jo(x —y)) > rllz —y|?, Va,yebB;

(iv) ~-strongly accretive with respect 4, if there exists a constant> 0 such that

(T'(x) = T(y), Jo(A(z) = AY))) =l —yl?, Yo,y €B;

(v) m-relaxed cocoercive with respecty if there exists a constant > 0 such that

(T'(x) = T(y), Jo(Alz) — A(y))) =2 —m|[T(z) = T(y)|*, Va,y € B;

(vi) («,&)-relaxed cocoercive with respect fq if there exist constants, £ > 0 such
that

(T'(z)=T(y), Jo(A(x) = A(y))) = —al|T(x) =TI +&llx—yll?, Yo,y € B;

(vii) s-Lipschitz continuous, if there exists a constant 0 such that

IT(x) = TWIl < slle —yll, Ve,yeB.

Remark 2.3: When B = H, (i)-(iv) of Definition 2.1 reduce to the definitions of
monotonicity, strict monotonicity, strong monotonicity, and strong monotonicity with
respect ta4, respectively (see [5], [6]).

Definition 2.4: A single-valued operatoy: B x B — B is said to be Lipschitz contin-
uous if there exists a constant> 0 such that

In(z, y)ll < 7lle—yll, Ve,yeB.

Definition 2.5: Let B be ag-uniformly smooth Banach spacg,: B x B — B and
A, H : B — B be single-valued mappings. Then multi-valued mappging B — 25 is
said to be
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(i) accretive if
(u—v,Jy(x—y)) >0, Vr,yeB,uec M(x),ve My),
(i) n-accretive if
(u—wv,J,(n(x,y))) >0, Vr,yeB,ue Mx),ve M(y);
(i) strictly n-accretive if M is n-accretive and equality holds if and onlyaif= y;

(iv) r-stronglyn-accretive if there exists a constant- 0 such that

(w—v,Jy(n(z,y))) > rlz—yl? Vr,yeBuec M(),ve My);

(V) a-relaxedn-accretive if there exists a constant> 0 such that

(u—nv,Jy(n(x,y))) = —allz —y|l*, Vr,y € B,ue M(x),ve M(y);

(vi) m-accretive if M is accretive and/ + pM)(B) = B for all p > 0, where/
denotes the identity operator &t

(vii) generalizedn-accretive ifM is n-accretive and! + pM )(B) = B for all p > 0;
(viii) H-accretive ifM is accretive andH + pM )(B) = B for all p > 0;

(ix) (H,n)-accretive ifM is n-accretive andH + pM )(B) = B for everyp > 0.
Remark 2.6: If B = H, then (i)-(ix) of Definition 2.4 reduce to the definitions of
monotone operatorg-monotone operators, stricthymonotone operators, strongly
monotone operators, relaxgeénonotone operators, maximal monotone operators, max-

imal n-monotone operatorg/-monotone operators anidl, )-monotone operators, re-
spectively.

Definition 2.7: LetT : B — 25 be a set-valued mapping. Forally € B, the mapping
N(,-,-): Bx B — Biscalledto be

(i) e-Lipschitz continuous with respect to the first argument, if there exists a constant
e > 0 such that

IN(@, ) = Ny, - )l < elle =yl Va,y € B;

(i) T is said to be-H-Lipschitz continuous, if there exists a constant- 0 such
that

H(T(x),T(y) < Clle —yll, Y,y € B,
whereH : 28 x 28 — (—o0, +00) U {400} is the Hausdorff pseudo-metric, i.e.,

H(E, D) = max{sup inf ||z — y||,sup inf ||z —y|}, VE,D e 25.
zeBYED €D YEE



42 Heng-you Lan

Note that if the domain oH is restricted to closed bounded subséiB(5), thenH is
the Hausdorff metric.

In a similar way, we can define Lipschitz continuity of the mappMg, -, -) with
respect to the second argument.

Definition 2.8: Let A: B — B, n : B x B — B be two single-valued operators. Then
a multi-valued mapping/ : B — 2% is called(A, n)-accretive if

(i) M is m-relaxedn-accretive,

(i) (A+ pM)(B) = Bforeveryp > 0.

Remark 2.9 ([11]):

(i) If m = 0, then Definition 2.5 reduces to the definition (@, n)-accretive op-
erators, which is generalized-accretive operators and-accretive operators if
A =1,n(z,y) =z —yforall x,y € B, respectively. Furthermore, if. = 0,
A =T andn(z,y) = = —y for all z,y € B, then Definition 2.5 becomes and is
classicaln-accretive operators.

(i) WhenB = H, Definition 2.5 reduces to the definition 6, 7)-monotone op-
erators, which is a new concept and includesnonotone operators as special
case.

(iii) Whenm = 0 andB = H, Definition 2.5 is replaced to the definition O, n)-
monotone operators, which becomes maximaionotone operators and classi-
cal maximal monotone operatorsdf = I, n(x,y) = x — y for all z,y € H,
respectively.

Proposition 2.10 ([11]): Let A : B — B be ar-strongly n-accretive mapping)/ :
B — 25 be an(A,n)-accretive mapping. Then the operatefr + pM)~! is single-
valued.

Definition 2.11: Let A : B — B be a strictlyn-accretive operator ant : B — 27 be
an (A, n)-accretive mapping. The resolvent operalgﬁ[ : B — Bis defined by:

Jon(@) = (A+pM)~}(z), Ve B

Remark 2.12: Resolvent operators associated w(ith n)-accretive mappings include
the corresponding resolvent operators associated With )-accretive mappings$/H, n)-
monotone operatord{-accretive operators, generalizedaccretive mappings, maxi-
malrn-monotone operatorg{-monotone operatorsi-monotone operatorg;subdifferential
operators, the classicad-accretive and maximal monotone operators (see, [3]-[7], [10]-
[12], [14], [16], [17] and the references therein).

Proposition 2.13 ([11]): Let B be ag-uniformly smooth Banach space; Bx B — B
be r-Lipschitz continuousA : B — B be ar-stronglyn-accretive mapping and/ :
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B — 25 be an(A4, n)-accretive mapping. Then the resolvent operdm :B— Bis

A A T
175 (2) = T @)l < —— e = yll, ¥z,y €B,

wherep € (0, =) is a constant.

3. lterative Algorithms and Convergence

In this section, by using the new resolvent operator technique associatedAwith
accretive mappings duo to section 2, we shall construct a new iterative algorithm for
solving the relaxed cocoercive variational inclusion problems (1.1) in Banach spaces.

Lemma 3.1: Let A : B — B ber-stronglyn-accretive,M(-,t) : B — 28 is (A, n)-
accretive in the first argument for @l B, andp,g: B — B, N : Bx B x B — B and
S,T,G : B— CB(B) be any nonlinear mappings. Then a given elentent, v, w) is
a solution to the problem (1.1) if and only(if, u, v, w) satisfies

9(x) = I3t (Alg(2)) = pN (p(2), . w)), (3.1)
WhereJﬁ\ﬁ_w) = (A+ pAM(-,v))"!' andp > 0 is a constant.

Proof. The conclusion follows directly from Definition 2.7. [

Remark 3.2: The equality (3.1) can be written as

r =1 — g(@) + I3 0 (Al (@) = pN(p(2), u,0)),

wherep, A > 0 are constants. This fixed point formulation enables us to suggest the
following iterative algorithm.

Algorithm 3.1: For any givenz, € B, takeuy € S(xg), vg € T(xp) andwy € G(x).
It follows from Lemma 3.1 that there exists € B such that

71 = 20— 9(%0) + T30y (Alg(20)) — PN (p(20), 0, wo)) + €0)-

Sincewuy € S(xg), vo € T(xo)wo € G(x0), by Nadler’s result [15], there exist; €
S(z1), v1 € T(x1) andw; € G(x1) such that

uo — || < (1+ 1)?{(5(930)7 S(x1)),
[vo — vl < (1 + 1)H(T'(20), T(z1)),
llwo — will < (14 1)H(G(x0), G(x1)).
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From Lemma 3.1, we know that there existsc B such that
xo =11 — g(21) + J,ﬁﬁ.,m)((fl(g(ml)) — pN(p(x1), w1, w1)) + €1).
By Nadler’s result [15], there exist, € S(z3), v2 € T(x2) andw, € G(x9) such that

lur = sl < (1+27)H(S(21), S(x2)),
lor —vofl < (1427 )H(T(Il) T(x2)),
lwo — @i || < (1427 H(G(1), G(w2)).

Continuing this way, we can obtain sequen¢es}, {u,}, {v.}, {w,} satisfying

( Tpi1 = Ty —g(ﬂcn)
1o (AG(@0)) = PN (P(0), tn, wa)) + €0),

tn € S(@n), llun =t | < (L4 A7) H(S (20), S(@nt1)), (3.2)
vn € T(@n), [lon = vnpall < (1 + n—H)HA( (), T(xn11)),
[ wn € G(xn), lwn = wnia]| < 1+ ) H(G(20), G(@n41)),

wherep, A > 0 are constants;,, € B(n > 0) is an error to take into account a possible

inexact computation of the resolvent operator point,ﬁr@d -) is the Hausdorff pseudo-
metric on25.

From Algorithm 3.1, we have the following algorithm for solving the problem (1.3).

Algorithm 3.2: For any givenz, € B, we can obtain sequenc¢s,,}, {u,}, {wn}
satisfying

Tna1 = T — g(20) + TN (Alg(zn)) = p(F(thn,wn) — f)) + €n),
Un € S(2n), lun — wpial| < (1+ n—mI@(sm) S(Tnt1))s

wn € Glan), [lwn = wnitl| < (14 75 H(G(20), G(wai),
wherep, A > 0 ande,, are the same as in Algorithm 3.1.

Remark 3.3: If we choose suitable,,, A, n, M, N, S, T, g, G and B, then Algo-
rithms 3.1-3.2 can be degenerated to a number of algorithms involving many known
algorithms which due to classes of variational inequalities, complementarity problems,
and variational inclusions (see, for example, [1]-[6], [9]-[13]).

Now we prove the existence of a solution of problem (1.1) and the convergence of
Algorithm 3.1.

Theorem 3.4: Let B be ag-uniformly smooth Banach space and: B — B be
r-strongly n-accretive andr-Lipschitz continuous, respectively. L&tT G : B —
CB(B) be ¢- -H-Lipschitz continuous;y-H-Lipschitz continuous and-H-Lipschitz
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continuous, respectively. Suppose that B x B — B is 7-Lipschitz continuous
and for each fixed € B, M(-,t) : B — 2P is a(A,n)-accretive. Lety : B — B be

(d, a)-relaxed cocoercive ang-Lipschitz continuousp : B — B ber-strongly accre-
tive ando-Lipschitz continuous, and/ : B x B x B — B be(s,)-relaxed cocoercive
with respect tay; in the first argument and Lipschitz continuous with respect to three
arguments with constants> 0, § > 0 ande > 0, respectively, wherg, : B — B is
defined byg, () = Ao g(x) = A(g(z)) for all z € B. If there exist constants > 0
andy > 0 such that for each, y,t € B,

1% (8) = T2y DI < aillz = I, (3.3)

h=py+ ¢1—qa+ (cg+dg)B1<1-— —mq:gi\é;eo, r > pAm,
o139 — qpt + qpsvin? 4 c plvind
< [(1 = h)(r — pAm)7' =7 — p(3¢ + €))%, (3.4)

Sllei — el k7 < oo, VE € (0,1), lim e, =0,
i=1 n—00

wherec, is the constant as in Lemma 2.1, then the iterative sequdngés{u, }, {v,}
and{w,} generated by Algorithm 3.1 converge stronglyztou*, v* andw*, respec-
tively, and(z*, u*, v*, w*) is a solution of problem (1.1).

Proof. From (3.2), condition (3.3) and Proposition 2.13, we have

[
<l = 2aer = [9(@n) — g(@a)]]
H1 Tt o (Alg(@0)) = PN (p(20), s ) + €1)
— I o (Ag()) = PN ().t W) + €0
TNy (Alg(@)) = N (P(0), i w3)) + €0)
— I o (Alg(@am1)) = PN (P(2n1), 1, W) + )|

< len = 21 — [g(zn) — g(zn1)]ll

+7:WHA(9($”) — A(g(zn-1)))

—pIN(P(xn); un, wn) — N(p(@n-1), tn, wn)]]

pri
+m|1N(p($n71),un,wn) = N(p(#n-1), un—1,wn-1)|
q—1

r
+M||Un - Un—IH + m”en - en—l)H (3.5)

p
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By the assumptions and Lemma 2.1, we know that

|20 — 2p1 — (g(zn) — g(wn1))?
< wn = 2l 4 cllg(@n) — g(@n-1)||
—C]<g($n) - g<xn—1)’ Jq(xn - xn—l»
< (1 —qa+(cg+dq)B)||lzn — zp-1ll’, (3.6)
[ = v || < (140 YH(T(20), T(@n 1)) < 4(1+n"") 2 — 2,4]|{3.7)

[A(g(zn) — A(g(zn-1))) — pIN (P(T1), U, i) — N(p(T-1), U, wi)] ||
< [[Alg(zn)) — Alg(@n-1)) 1! = gp(N (p(xn), tn, wn)
—N(p(zn-1), tn, wn), Jo(A(g(xn)) — Alg(2n-1))))
P IN (p(2n)s uns wn) — N(p(Tn—1), tny i) ||
< 00 n — x|l + cop™Ip(2n) — plazn-1)l|
—qp(—s|IN(p(zn); un, wn) — N(p(Tn-1)s un, wa) || + tl|2 — 2n-1]|9)
< (o967 = qpi + qpsvin? + copTvin?)||z, — 1 ||? (3.8)

and

||N(p(xn—1)a umwn) - N(p($n—1)vun—lawn—l)|l

< |[[N(p(xn-1), tn,wn) = N(P(Tn-1); Up—1,wn)|l
HIN(P(#n-1); Un—1,wn) = N(P(Tn-1); Un—1,wn-1)]]

< lun — tna || + €llwn — wpl|

< (140N + €|z — zni])- (3.9)

Combining (3.5)—(3.9), we have

qg—1

.
|Zns1 — Tl < Onllzn — 20| + — o\

p/\m”@n —en1)lls (3.10)

where

q—1
0, = (/1 — qa+ (cq + dg)B7 + (1+n")[uy + ,rp_TW(‘% +eQ)]

ra~1

- YgiB4 — a7 974,
+r—,0)\m\/0ﬁ qgpt + qpsvimd + c,plvim

7a—1 [P(&{—f—e()-ﬁ- ngfi;jf;+qpsyqﬂq+ququq7rq] - Then

Letd = puy+ /1 — qa + (¢, + dg) 31+
we know that

0,10 as n — oc.
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From condition (3.4), we know thdt < 6 < 1 and hence there exist, > 0 and
0o € (0, 1) such that,, < 6, for all n > n,. Therefore, by (3.10), we have

q—1
|2 = 2l < ol — Tnr]| + ———len —ena], ¥n>ne.  (3.11)
r— pA\m
(3.11) implies that
n—no
1201 — Zall < 037" Zngrr — Tnoll + Y 85 usgory, Y0 > g,
7=1

wheret,, = llen, — en—1|| for all n > ny. Hence, for anyn > n > ny, we have

r— p)\m

|Zm — znl] < Z |Tis1 — x|
:fnl m—1 1—ng
S ZQZ no”‘rno-i-l xno” + Z 20] 1
- t
< Zez-nouxnoﬂ—xnou+Zes[z; ﬁ] (3.12)
= i=n j=

SlnceZt k™" < oo, Yk € (0,1) andf, < 1, it follows from (3.12) that|z,,, — .|| —

0, aSn — 00, and so{x,, } is a Cauchy sequence B Thus, there exists* € B such
thatz,, — z* asn — oo.

Now we prove that,, — u* € S(z*), v, — v* € T'(z*) andw,, — w* € G(z*). In
fact, it follows from (3.7) and (3.9) thdtu,, }, {v,} and{w, } are also Cauchy sequences
in B. Letu,, — u*, v, — v* andw, — w*, respectively. In the sequel, we will show
thatu* € S(z*), v* € T'(2*) andw* € G(z*). Notingu,, € S(z,), we have

d(w,S@) = int{llu, —yl s y € S} < Ju* = ) + d(un, S(2)
< ' = |+ H(S(,), S(2")
< u* = up | + €l — * = 0.

Henced(u*, S(z*)) = 0 and therefore.* € S(z*). Similarly, we can prove that*
T(z*) andw* € G(z*).
By continuity,z*, u*, v*, w* satisfy

g(@*) = TN o (Alg(") = pN (p(z"), v, w*)).

By Lemma 3.1,(z*, u*,v*, w*) is a solution of problem (1.1). This completes the
proof. |
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From Theorem 3.4, we have the following results.

Theorem 3.5: Let B, A, S, G, n, g be the same as in Theorem 3.1. Assume that
M : B — 28is (A, n)-accretive and : B x B — B be Lipschitz continuous with
respect to both arguments with constants 0 ande > 0, respectively. If there exists
constanp > 0

h=/1—qa+(cg+dq)ps <1—ofr irit

r(l—h)— —oBra1 r
P < maxX{ xoE Ty T el )

Z lei —eiq|| k78 < oo, Vk € (0,1), lim e, =0,
i=1

n—oo

wherec, is the constant as in Lemma 2.1, then the iterative sequgnges{u,} and
{w,} generated by Algorithm 3.2 converge strongly:tou* andw*, respectively, and
(x*,u*, w*) is a solution of problem (1.3).

Proof. From Algorithm 3.2, the assumptions, and Lemma 2.1, we get

[Znt1 — znl| < wn = Tn1 — [9(wn) — g(@n)]ll
+‘|J5,)J\\7/[A((A(g(xn)) — p(F(un,wn) = f) + €n)

—Jf]’ﬁ\f((A(g(mn_l)) — pF(up_1,wn-1) = f) + et

Sl = 2na = lg(n) = gz

+m(HA(g(xn) — A(g(zn-1)))ll

r

I F(un, wn) = F(un-1, wn-1)|| + llen — enl])
q—1

-
< Opllxn — nal] + m”en —ep1]l,
where
0o = /1= gt (cq + A+ —— (08 + p(1 + ") (3 + <€)
n= qa + (¢ q r—p)\mg p n eC)].

Letd = /1 — qa+ (¢cq + dq) 37+ = pAm [0+ p(0€ + €C)]. Then the rest proof can be
completes by Theorem 3.4. [ |

Theorem 3.6: Assume thai3, A, S, G, n, M and F' are the same as in Theorem 3.2.
Letg : B — B be a-strongly accretive ang-Lipschitz continuous. If there exists
constanip > 0

h= 11— qa —|— 31 <1 —opr-trit
h)—aBr1"!
'0 < max{)\m 1— h)—l-T‘? 1(5¢+e€C)? Am}

Z llei —ei1]] k7" < o0, VEk € (0,1), lim e, =0,
i=1

n—oo
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wherec, is the constant as in Lemma 2.1, then the iterative sequgnges{u,} and
{w,} generated by Algorithm 3.2 converge strongly:tou* andw*, respectively, and
(x*,u*, w*) is a solution of problem (1.3).

Remark 3.7: Theorem 3.6 is a correction and improvement of Theorem 4.1 in [16].

Remark 3.8: If M is (H,n)-accretive operatord-accretive operator or other existing
accretive operator and monotone operator, then we can obtain the corresponding results
of Theorems 3.4-3.6. Our results improve and generalize the corresponding results of
recent works.
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