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Abstract

Some iterative algorithms for quasi variational inequalities with noncompact
sets in Banach spaces are suggested in Noor, Moudafi, and Xu [1] (J. Inequal.
Pure and Appl. Math.3(3) (2002), Art. 36). However, the convergence analysis
for the algorithms in Noor, Moudafi, and Xu [1] is wrong. In this note, we cor-
rect the error in Noor, Moudafi, and Xu [1]. Our results improve and generalize
many known corresponding algorithms and results.
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Multivalued quasi variational inequalities provide us with a unified, natural,
innovative and general approach to study a wide class of problems arising in
different branches of mathematics, physics and engineering science. Noor,
Moudafi and Xu [] suggest and analyze iterative methods for solving multi-
valued quasi variational inequalities in Banach spaces. However, the conver-
gence analysis for the algorithms in Noor, Moudafi and Xug wrong. In this
note, we correct the error in Noor, Moudafi and Xi [Since multivalued quasi . .
.. . e . . L. h .. . A Note on Multivalued Quasi
variational inequalities include quasi variational inequalities, complementarity Variational Inequalities in
problems and nonconvex programming problems as special cases, the results BageciSpacss
obtained in this paper continue to hold for these problems. Our results repre- chaofeng Shi and Sanyang Liu
sent an improvement of previous results. In this note, the notions and concepts
are just as ones in Noor, Moudafi and Xi},[unless otherwise specified.
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For given point-to-set mapping’ : « — K (u), which associates a closed
convex set ofX with any element ofX, and N(-,-) : X x X — X, we
consider the problem of finding € X, w € Tu,y € Vu such that

(2.1) (N(w,y), J(g(v) = g(u))) 2 0,

whereJ : X — X* is the normalized duality mapping.

Problem @.1) is called multivalued quasi variational inequality in Banach
spaces, which is introduced in Noor, Moudafi and XL [

In order to suggest the algorithm fdt.(), we need the following lemma.

Lemma 2.1.[1]. The multivalued quasi variational inequality (1) has a so-
lutionu € X, w € Tu,y € Vuifand only ifu € X, w € Tu, y € Vu satisfies
the relation

(2.2) 9(u) = Prlg(u) — pN(w, y)],
wherep > 0 is a constant.

Noor, Moudafi and Xu ]] use this alternative equivalent formation to sug-
gest the following iterative algorithm for solving.().

Algorithm 2.2. [1]. For givenug € X, wg € Tug, yo € Vugand0 < ¢ < 1,
compute the sequencés, }, {w,}, {y.} by the iterative schemes:

(2.3) 9(un) = Pru,)[9(tn) — N(wn, yn)],
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(24)  wp € T(un) : [[Wps1 — wy)|
< M(T (tnt1), T () + ™ Hluntn — unl,

(2.5) Yn € V(Un) : [Yns1 — n)|
S M(V(un-i—l)y V(un)) + 6n—HHun—&-l - un“y

whereM (-, -) is the Hausedorff metric defined 6h3(X).
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In this section, we study the convergence analysis of Algorithtn For this
purpose, we need the following condition and lemma.

Assumption 3.1. For all u,v € E, the operatoP, satisfy the conditions

| Prwyw — Prpyw|| < v|u—ol,

wherer are constants.

Lemma 3.2.[1]. Let E be an arbitrary real Banach space and: £ — 2% a A Note on Multivalued Quasi
normalized duality mapping, then for anyy € E, O ety By
||IE + yH2 S ”‘TH2 +2 <y7j($ + y)> Chaofeng Shi and Sanyang Liu

forall j(z +y) € J(z +y).

Theorem 3.3.Let X be areal uniformly smooth Banach space. Let the operator
N(-,-) be g— Lipschitz andy— Lipschitz continuous with respect to the first Contents
argument and the second argument, respectively. Let the operb®okLipschitz

continuous with a constamdt > 0 and strongly accretive with a constaht> S Al
1/2. Assume thag — pN is contractive with a constamt> 0 and the operators < 4
T,V : X — CB(X) are M —Lipschitz continuous with constangs> 0 and
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Proof. From Lemma&B.2and Algorithm?2.2, it follows that there existg(u,, 1 —

Up) € J(ups1 — up) such that

| tns1 — Un”2 = [|g(uns1) — g(un) + Ung1 — tp — (9(Ung1) — g(un))”2

< lg(tny1) — g(un)H2
+ 2 (Upg1 — Un — (g(Uns1) — 9(tn)), J(Uns1 — Up))

< g(tns1) — g(un)HQ + 2[[tp g1 — un||2 — 2k|[uny1 — unHQv

which implies that

1
[ttn 1 — ] < Sy ||g(un+1)—g(un>||2,
that is

1
(3.2) |tng1 — un| < \/ﬁng(%ﬁl) — g(un)||.

Now using Assumptio.1, we have

(3-3) llg(unt1) — g(un)|l
=P (un) [9(ttn) = pPN (Wi, Y )] = Prec(u—1)[9(Un—1) = PN (wr—1, Y1) |
<Pk [9(n) = PN (Wi, Yn)] = Prc (u) [9 (ttn—1) — pN (wi—1, Yn—1)]|
+ | P (un)[9(tn—1) — PN (W1, Yn—1)]
— Pgu, 1) [9(tn-1) = pN(Wp—1,Yn-1)]|
<|lg(un) = pN (wn, Yn) = [9(tn-1) = PN (W1, Y1) + V||t — 11 |
< (c+v)|[un — up—1]|-
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From (3.2) and 3.3), we have
c+v

—F—||Up, — Up—

= 9||un - un—l”7

[tn1 = wall <

where
c+ v

V2k —1
From 3.1), we haved < 1. Consequently, the sequen{e,} is a Cauchy
sequence inX. SinceX is a Banach space, there existsc X, such that
Uy — U ASN — OQO.

Using the Lipschitz continuity ofV (-, -) with respect to the first argument
and M —Lipschitz continuity ofl’, we have

(3.4) IN (wns yn) = N(wn-1,yn)||
< Bllwy, — w1
< BM(T (un), T(un-1)) + €"[|tn — tn-1l])
< B+ &")[Jun — wn]|-

In a similar way,

(3.5) ”N(wn—b Yn) = N(Wn-1,Yn-1)||
< NYn = Ynll
<YMV (un), V(tn-1)) + " {|tn — un—1l])
< v+ ") un — up—1]l-
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From 3.4) and @.5), we see thafw, }, {y,} are Cauchy sequences.iq that
is, there existv, y € E such thatv,, — w,y,, — y. Now by using the continuity
of the operatorsV, T', V, g, Pk () and Algorithm2.2, we have

Finally, we prove thatv € T'(u) andy € V(u). In fact, sincew € T'(u,), we
have

d(w,T(u)) < [lw — wy| + d(wy, T'(u))
< w = wy| + M(T'(u,), T(u))

< |lw = wall + pllun —uff = 0, as n— oo,

which implies thatl(w, T'(u)) = 0, and sincel'(u) is a closed bounded subset
of X, it follows thatw € T'(u). In a similar way, we can also prove that
y € V(u).

By Lemmaz2.1, it follows that(u, w, y) is a solution of the multivalued quasi
variational inequalities problen2 (1), andu,, — u,w, — w,y, — y strongly
in X, the required result. ]

Remark 3.1. Theorem 3.2 in Noor]] is wrong. In fact, we have that there
existj(u —v) € J(u —v),

kllu—l* < (g(u) — g(v),j(u—v)) < dflu—v]?

which impliesy > &, thus0 < Y2040 < 0, Itis a contradiction! Theorem
3.3corrects the error in the Theorem 3.2 in Nodi[and improves many recent
results.
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Remark 3.2. Letg(z) = 22, N = g,v = 0, then ifl — %> < p < 1, one can
takec = 222 such that

c+v _2(1—,0)>< 1 <1
V2k—1 3 /3

whereas in such case, according to the Rentafkthe conditions in Theorem
3.2in[1] do not hold.

Remark 3.3. By using the technique in this paper, one can easily obtain the
convergence result for the multivalued variational inclusions.

A Note on Multivalued Quasi
Variational Inequalities in
Banach Spaces

Chaofeng Shi and Sanyang Liu

Title Page

Contents
44 44
< | 2
Go Back
Close
Quit
Page 10 of 11

J. Ineq. Pure and Appl. Math. 5(3) Art. 60, 2004
http://jipam.vu.edu.au


http://jipam.vu.edu.au/
mailto:Shichf@163.com
http://jipam.vu.edu.au/

[1] M.A. NOOR, A. MOUDAFI AND B.L. XU, Multivalued quasi variational
inequalities in Banach spaced3, Inequal. Pure and Appl. Math3(3)
(2002), Art. 36. [ONLINEhttp://jipam.vu.edu.au/article.
php?sid=188 ].
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