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1 Introduction

The vector equilibrium problem is a unified model of several problems, for example,
the vector optimization problem, the vector variational inequality problem, the vector
complementarity problem and the vector saddle point problem. In the literature, existence
results for various types of vector equilibrium problems have been investigated intensively,
e.g., see [7,12] and the references therein. The stability analysis of the solution mappings
for vector equilibrium problems is another important topic in vector optimization theory.
Recently, the semicontinuity, especially the lower semicontinuity, of the solution mappings
for parametric vector variational inequalities and parametric vector equilibrium problems

has been intensively studied in the literature, such as [5,6,8-11,13-21].

Among many approaches for dealing with the lower semicontinuity and continuity
of solution mappings for parametric vector variational inequalities and parametric vec-
tor equilibrium problems, the scalarization method is of considerable interest. Recently,
Cheng and Zhu [11] have obtained a lower semicontinuity result of the solution mapping
to a parametric vector variational inequality in finite-dimensional spaces by using a scalar-
ization method. Very recently, by virtue of a density result and scalarization technique,
Gong and Yao [13] have first discussed the lower semicontinuity of the efficient solutions
for a parametric vector equilibrium problem. By using the ideas of Cheng and Zhu [11],
Gong [14] has studied the continuity of the solution mapping for a class of parametric
weak vector equilibrium problems in topological vector spaces. Chen and Li [10] have
discussed and improved the lower semicontinuity and continuity results of the efficient
and weak efficient solution sets for parametric vector equilibrium problems given in the

aforementioned papers [13] and [14], respectively.

Motivated by the work reported in [5,10,11,14], this paper aims to establish the lower
semicontinuity and continuity of the solution mapping to a parametric generalized vector
equilibrium problem (PGVEP) by using a new proof method which is different from the
ones used in [11] and [14]. Our method on lower semicontinuity is based on a scalarization
representation of the solution mapping for (PGVEP) and a property involving the union
of a family of lower semicontinuous set-valued mappings. Moreover, we show that the
sufficient condition which guarantees the lower semicontinuity of the solution mapping is
also sufficient for continuity. The upper semicontinuity of the solution mapping is derived
by a scalarization method, which is also different from the ones used in the literature.

Our consequences are new and include the corresponding results in [11] and [14] as special



cases.

The rest of the paper is organized as follows. In Section 2, we introduce the problem
(PGVEP), and recall some concepts of semicontinuity and their some properties. In

Section 3, we discuss the lower semicontinuity and continuity of the solution mapping for

(PGVEP).

2 Preliminaries

Throughout this paper, let X and Y be real Hausdorff topological vector spaces, and
let Z be a real topological space. We also assume that C' is a pointed closed convex
cone in Y with its interior intC' # (). Let Y* be the topological dual space of Y and let
C*:={feY*| fly) >0,Vy € C} be the dual cone of C.

Suppose that A is a nonempty subset of X and F : A x A — 2Y\{0} is a set-valued
mapping. We consider the following generalized vector equilibrium problem (GVEP) of
finding = € A such that

F(z,y) C Y\ —intC, Vye A.

When the set A and the mapping F' are perturbed by a parameter y which varies over
a set A of Z, we consider the following parametric generalized vector equilibrium problem

(PGVEP) of finding = € A(p) such that
F(z,y,p) CY\ —intC, VYye A(p),

where A : A — 2X\{0} is a set-valued mapping, F': Bx Bx A C X x X x Z — 2¥V\{0}
is a set-valued mapping with A(A) = U,en A(p) C B.

Special Cases.

(I) Let ¢ : Bx Bx A — Y and ¢ : B x A — Y be vector-valued mappings. Let
F(x,y, 1) = p(z,y, 1) + ¥(y, n) — ¥(x, ). Then (PGVEP) reduces to the parameterized
weak vector equilibrium problem (WVEP)  considered in [14].

() Let X =R", Y =RPand C = RY. Let g;: BXA — R",i=1,---,pand ¢ : B X
A — RP be vector-valued mappings. Let F(x,y, 1) = ((91(z, 1),y — ), -, (gp(x, 1), y —

z)) + Y(y, ) — ¥(x, 1), where (-,-) denotes the inner product in the Euclidean space.
Then, (PGVEP) also reduces to (WVVI) , considered in [14]. Furthermore, let 1) = 0.



Then, (PGVEP) further reduces to the parameterized weak vector variational inequality

considered in [11].

For each p € A, let S(u) denote the solution set of (PGVEP), i.e.,
S(p) ={z € A(p) | F(z,y,p) CY\ —intC, Vy € A(n)}.

In this paper, by using a new proof method which is different from the ones used in [11]
and [14], we will discuss the lower semicontinuity and continuity of S(-) as a set-valued

mapping from the set A into X.

Let p € A and x € A(u). Define F(x, A(u), 1) = Uyea() (2,9, ). Suppose that
A and Q are Hausdorff topological spaces and G : A — 2% is a set-valued mapping with

nonempty values.
Definition 2.1 /1]

(i) G is said to be lower semicontinuous (l.s.c) at X € A if for any open set QQ C Q with
G(N)NQ # 0, there exists a neighborhood N(X\) of A such that GI\) N Q # 0, for

all \ € N()).

(ii) G is said to be upper semicontinuous (u.s.c) at X if for any open set Q C Q with
G(N\) C Q, there exists a neighborhood N(X) of A such that G(\) C Q, for all

AENO).

We say G is l.s.c (resp. u.s.c) on A, if it is l.s.c (resp. u.s.c) at each X € A. G is said to

be continuous on A if it is both l.s.c and u.s.c on A.
Proposition 2.1 [1,3]

(i) G is Ls.c at X if and only if for any net {\o} C A with Ay, — X and any T € G()\),

there exists xo, € G(\,) such that x, — .

(ii) If G has compact values (i.e., G(N) is a compact set for each X € A), then G is u.s.c
at X if and only if for any net {\o} C A with Ao — X and for any v, € G(\,), there

exist T € G(X\) and a subnet {zg} of {x.}, such that x5 — .

The following lemma plays an important role in the proof of the lower semicontinuity

of the solution mapping S(-).



Lemma 2.1 [2, Theorem 2, p.114] The union I' = U;c; s of a family of l.s.c set-valued
mappings I'; from a topological space X into a topological spaceY is also an l.s.c set-valued

mapping from X into Y, where I is an index set.

3 Lower Semicontinuity and Continuity

For each f € C*\{0} and for each p € A, let S¢(p) denote the set of f-efficient solutions
to (PGVEP), i.e,,

Sp(u) ={r € A(p) | _inf f(z) 20, Vy € A(n)}.

2€F (z,y,1)

Throughout this section, assume that Sy(u) # 0 for all f € C*\{0} and p € A. To ensure

the existence, we give a kind of sufficient conditions as an example.

For each f € C*\{0}, let V; denote the set of f-efficient solutions to (GVEP), i.e.,

Vi={reA| inf )f(z)ZO, Vy € A}

ze€F(x,y

A set-valued mapping E : A — 24 is called a KKM-mapping if co{xy,---,z,} C

n

", E(x;) for any finite subset {z1, -, x,} of A, where co(D) denotes the convex hull of
the set D.

The set-valued mapping G : A — 2¥ is said to be C-convex on A if for any z;, 25 € A
and A € [0,1], AG(z1) + (1 = N)G(x2) C G(Azy + (1 — X)) + C.

Proposition 3.1 Suppose that the following conditions are satisfied:

(i) A is a nonempty compact conver set;

(ii) For each y € A, F(-,y) is lL.s.c on A, and for each x € A, F(x,-) has nonempty

compact values on A;

(iii) F(x,x) C C, for allz € A, and F(z,-) is C-convex on A.
Then, for each f € C*\{0}, V} # 0.

Proof. Define M : A — 24 by

M(y)={ze A| inf f(z)>0}, YyeA

ze€F(x,y)
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We first prove that for any y € A, M(y) is a closed set. Let z, € M(y) and z, — .
Then zy € A since A is compact. Let g,(v) = inf.ep@y) f(2) = —Sup,cpp,) (—f(2)). It
follows from z, € M(y) that

gy(zo) = inf  f(2) >0. (1)

2EF (za,y)
Since f is continuous and F'(-,y) is L.s.c at xo, by Proposition 19 of [1, §3-1, p.118], g,(-)
is upper semicontinuous at zy. It follows from (1) that

inf  f(2) = gy(zo) > limsup g,(z,) > 0.

z€F (x0,y) Ta—T0

Thus, o € M(y). So M(y) is a closed set. Moreover, since M(y) C A and A is compact,

M (y) is also a compact set.

Next, we show that M is a KKM-mapping. Suppose it is false. Then there exist a finite
subset {y1, - +,yn} C A and ty,---,t, > 0 with Y7 ;¢; = 1 such that g = >0, t;y; &
" 1 M(y;). Then, for each i € {1,2,---,n}, y & M(y;), i.e.,

et 119 <0
Since f is continuous and F(y,-) is a compact set, for each i € {1,2,---,n}, there exists
zi € F(y,y;) such that
f(z)= min f(z) <0, 2)
z€F(,y:)

From the condition (iii), we have
i=1 i=1

By the linearity of f and f € C*\{0}, we get
D otif(z) = fO_tiz) > 0.
i=1 i=1

On the other hand, it follows from ¢; > 0,7 =1,2,--- n, with > ; ¢, = 1 and (2) that
thf(zl) < 07
i=1
a contradiction. Hence, M is a KKM-mapping.
By the well-known Ky Fan lemma (e.g., see Lemma 2.2 of [15]), N,ec4 M(y) # 0. Thus,

Vi =Nyea M(y) # 0. O

From Proposition 3.1, we have the following result on the existence of Sy readily.
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Proposition 3.2 Let € A. Suppose that the following conditions are satisfied:

(i) A(w) is a nonempty compact convez set;

(ii) For each y € A(u), F(-,y, ) is l.s.c on A(u), and for each x € A(p), F(x,-, p) has

nonempty compact values on A(p);

(iii) F(x,xz,u) C C, for all x € A(u), and F(z,-, u) is C-convex on A(p).
Then, for each f € C*\{0}, S¢(u) # 0.
Now we establish the lower semicontinuity and continuity of S(-) to (PGVEP).

Lemma 3.1 For each i € A, if for each x € A(n), F(x, A(p), 1) + C is a conver set,
then

Sw= U St

feC\{0}
Proof. “D” Let x € Uyec=\ (o} S¢(p). Then there exists f* € C*\{0} such that x € Sy ().
Therefore, v € A(p) and inf.cp(zy,0) f'(2) > 0, Vy € A(n). Whence, we get Vy € A(u) and
Vz € F(z,y,p), f'(z) > 0, which deduces that z ¢ —intC. Otherwise, if z € —intC, then
it follows from f’ € C*\{0} that f'(z) < 0, a contradiction. Thus, by the arbitrariness of
z, we obtain F(x,y,pu) C Y\ —intC, Yy € A(u), and hence x € S(p).

“C” Let € S(u). Then x € A(p) and F(z,y,pu) C Y\ —intC, Vy € A(u). Thus,
Fla, A(p), 1) 0 (~intC) =0,

and hence,

(F(x, A(p), p) + C) N (—intC) = 0.

Because F(x, A(u), ) + C is a convex set, by the well-known Eidelheit’s separation
theorem (see [4, Theorem 3.16]), there exist a continuous linear functional f € Y*\{0}

and a real number v such that

fe) <y < flz+0),

for all z € F(x, A(u), 1), ¢ € C' and ¢ € —intC. Since C is a cone, we get f(¢) < 0 for
all ¢ € —intC. Thus, f(¢) > 0 for all ¢ € C| that is, f € C*. Moreover, it follows from
c € C, ¢ e —intC and the continuity of f that f(z) > 0 for all z € F(x, A(u), ). Thus,
Vy € A(p), we have inf.cpgy ) f(2) >0, e, 2 € Sp(i) C Upecjoy Sr)- O

7



Lemma 3.2 Suppose that the following conditions are satisfied:

(i) A is continuous with nonempty compact values on A;
(i) F is u.s.c with nonempty compact values on B X B x A;

(iii) F(-,-,pn) is C-strictly monotone on A(u) X A(u) for any given p € A, i.e., for all
z,y € A(p) and x # vy, F(z,y, 1) + F(y,z, 1) C —intC.

Then, for each f € C*\{0}, Sf(-) is l.s.c on A.

Proof. Suppose to the contrary that there exist f € C*\{0} and po € A such that Sy(-)
is not L.s.c at p9. Then there exist {ju,} with g, — 1o and xo € S¢(po), such that for any

To € Sr(fa), Ta 7 To.

Since A(:) is Ls.c at pg, there exists a net z, € A(uq) such that z, — xo. For any
Yo € St(ita), because A(-) is u.s.c at p with compact values, there exist yo € A(uo) and
a subnet {yg} of {y,} such that yz — yo. It follows from zy € S¢(uo) and yo € A(po)
that
inf  f(z) >0.

2€F(x0,Y0,10)
Since f is continuous and F(xg,yo, to) is a compact set, there exists 2o, € F(z0, Yo, fo)

such that
f(z00) = min  f(z) > 0. (3)

z2€F (20,Y0,410)

On the other hand, since yg € Sy(up) and Zg € A(up), we get inf.cp(y,.z,.u4) f(2) > 0.
Since f is continuous and F(yg, T, ii3) is a compact set, there exists zg € F(ys, Ts, 115)
such that

flzg) = _ min  f(z) =2 0. (4)

2€F(y5,85.15)
Because F'(-, -, ) is u.s.c at (yo, %o, ft0) with compact values, there exists zo, € F(yo, %o, f0)
such that z3 — zp, (taking a subnet if necessary). It follows from the continuity of f and
(4) that

f(z0y) = 0. (5)

By (3), (5) and the linearity of f, we get

[ (200 + 20y) = f(202) + f(204) = 0. (6)



Assume that yo # x¢. Since F(-, -, uo) is C-strictly monotone on A(ug) x A(po), we
have

F(I07 Yo, NO) + F(yoa Zo, NO) C _lntC
Then it follows from f € C*\{0} and 2o, + 2p, € —intC' that
f(Zox + Zoy) < O,
which contradicts (6). Therefore, yo = . This is impossible by the contradiction as-

sumption. O

Theorem 3.1 Suppose that the following conditions are satisfied:

(i) A is continuous with nonempty compact values on A;
(i) F is u.s.c with nonempty compact values on B X B x A;
(iii) F(-,-, ) is C-strictly monotone on A(u) x A(u) for any given p € A;

(iv) For each u € A and for each x € A(p), F(x,-, p) is C-convezlike on A(p), i.e., for
any x1, 2 € A(p) and any p € [0, 1], there exists x3 € A(u) such that pF(x,x1, p) +
(1 - p)F(ZE,l’Q,M) - F(ZE,CL’g,M) +C.

Then, S(-) is l.s.c on A.

Proof. For each € A and for each z € A(u), since F(z,-, ) is C-convexlike on A(u),
F(z, A(p), ) + C is a convex set. Thus, by virtue of Lemma 3.1, for each p € A, it holds
that

Swy= U S¢lw).

fec\{0}
It follows from Lemma 3.2 that for each f € C*\{0}, Sf(:) is L.s.c on A. Thus, in view of
Lemma 2.1, we obtain that S(-) is L.s.c on A. O

The following example illustrates that the assumption (iii) in Theorem 3.1 is essential.
Example 3.1 Let X =Z =R, Y = R?>, A =[-1,1] and C = R%. Suppose that

A(:U“) = [07 1]’F("E7yvﬂ) = (Nl'(y —JZ),ZL‘(y —ZE)),B = [07 1]7 and g = 0.



Then the assumptions (i) and (i) in Theorem 3.1 are clearly satisfied. It can be checked
that for each p € A and for each x € A(p), F(z,-,u) is R%-convex on A(u), i.e., for
EVETY Y1,Y2 € A(lu) and t € [07 1]7

Thus, the assumptions (iv) of Theorem 3.1 holds. However, the assumption (iii) in The-

orem 3.1 is violated, since for any x,y € A(uo) and x # y,

F(z,y,p0) + F(y, 2, 00) = (po(2ey — 2* — y?), 20y — 2* — ¢*)
= (0, 21‘y — :BQ — y2)
¢ —mtRi.

It follows from a direct computation that

0,1, if p € [~1,0].
() =
) {{0}, if e (0.1,

Clearly, we see that S(-) is not l.s.c at o = 0. Hence, the assumption (iii) in Theorem

3.1 is essential.

Proposition 3.3 If F' has nonempty compact values on B x B x A and F(-,-, ) is C-
strictly monotone on A(p) x A(p) for any given p € A, then for each f € C*\{0}, S(-)

18 a singleton on A.

Proof. Suppose that there exists f € C*\{0} such that S(-) is not a singleton on A.
Then there exist © € A and 1,z € S¢(p) satisfying z1 # 2. Thus we have z1, 22 € A(n)

and

inf  f(2) >0,

2E€F (z1,32,1)

and

inf )f(z) > 0.

2€F (29,21,
Since f is continuous and F'(z1, xs, 1) is a compact set, there exists z; € F'(x1, x2, 1) such
that
f) = min f() >0 (7)

zE€F (z1,x2,1) B

Similarly, there exists zo € F/(x9,x1, 1) such that

f(z2) = _min f(z) >0. (8)

ZeF($27$17l"’)
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It follows from (7), (8) and the linearity of f that
f(Zl + 22) Z 0.

By the C-strict monotonicity of F', we have z; + 2o € —intC. Since f € C*\{0}, f(z1 +

29) < 0, which leads to a contradiction. O

Following the ideas of Cheng and Zhu [11] (see also Gong [14]), we have another proof

of Theorem 3.1 based on the fact of Proposition 3.3 as follows.

Another Proof of Theorem 3.1. For each fixed p € A, take arbitrary x € S(u) =
Urec=\qoy S¢(p) and {pa} with pig — p. Then there exists f' € C*\{0} such that {z} =
Sp(p), because Sy () is a singleton by Proposition 3.3. In view of Lemma 3.2 and
Proposition 3.3, S (+) is continuous at p, since Sy (-) is single-valued. Hence, there exists
{7a} = Sp/(pa) such that z, — x. Since 2o € Usecn\jo} Sr(Ha) = S(a), by Proposition
2.1(i), we obtain that S(-) is Ls.c at . By the arbitrariness of € A, S(-) is Ls.con A. O

Remark 3.1 Our approach on the lower semicontinuity of the solution mapping S(-) is
totally different from the ones used by Gong [14] and Cheng and Zhu [11] (cf. the above
proof). In our approach, Lemma 2.1 plays an essential role, which allows us to treat
S¢ as a set-valued mapping directly. In fact, because the C-strict monotonicity of F' is
imposed, we see that Sy is single-valued (Proposition 3.3), which plays key roles in [14]
and [11]. Obviously, our approach does not rely on whether Sy is single-valued or not. In
addition, compared with [14] and [11], the uniform compactness of A is not required (for

more details, see [10]), and the C-convezity of F' is generalized to the C-convexlikeness.

Furthermore, we point out that under the assumptions of Theorem 3.1, the solution
mapping S(-) is continuous. We remark that the upper semicontinuity of S(-) is derived
by a scalarization method, which is different from the methods with respect to the upper

semicontinuity of solution mappings used in the literature, such as [5,11,14,15,17].

Theorem 3.2 Suppose that all conditions of Theorem 3.1 are satisfied. Then, S(-) is

continuous on A.

Proof. We shall prove that for each ;€ A, S(-) is u.s.c at u. Suppose that there exists
some oy € A such that S(-) is not u.s.c at py. Then there exist an open set M satisfying
S(po) C M, and nets p, — po and z, € S(pa), such that z, & M, Va.

11



By Lemma 3.1, we have that zo € S(ta) = Usec=\joy Sf(fta). Thus there exists
"€ C*\{0} such that {z,} = S¢(tta), as Sy (ia) is a singleton by Proposition 3.3. Let
{zo} = Sp(po). Since Sy/(-) is continuous at pp by Lemma 3.2 and Proposition 3.3, we
obatin that z, — z¢. It follows from z, ¢ M and the openness of M that o & M, which
contradicts the fact that 2o € Usec oy Sy(po) = (o) C M. O

From Theorem 3.2, we have the following corollaries readily. The results improve
Theorem 4.2 and Corollary 5.1 of [14], respectively, because the uniform compactness of

A is not required.

Corollary 3.1 Lety: BXxA —Y and ¢ : BXxBxA —Y be mappings. Let F(x,y, ) =
o(x,y, 1) +U(y, n) —(x, 1). Suppose that the following conditions are satisfied:

(1) A is continuous with nonempty compact values on A;
(ii) 1 is continuous on B x A and ¢ is continuous on B X B x A;
(iii) o(-, -, p) s C-strictly monotone on A(u) X A(u) for any given p € A;

(iv) For each p € A and for each x € A(p), o(x,-, 1) + (-, 1) is C-convezlike on A(w).

Then, S(-) is continuous on A.

Corollary 3.2 Let X = R", Y =RP and C = RY. Letg;: BXA — R", i=1,---,p

Y

and ) : B X A — RP be mappings. Let F(z,y,p) = ((g1(z, 1),y — x), -+, {gp(z, 1),y —
x)) + Uy, ) — (x, 1). Suppose that the following conditions are satisfied:

(i) A is continuous with nonempty compact values on A;
(i) ¢ and g;, i = 1,---,p are continuous on B x A;

(iii) g¢;(-,p), i =1,---,p are strictly monotone on A(u) for any given p € A, i.e., for all
x,y € A(H) and x 7& Y, <gz<$7ﬂ) - gl(y7u)7$ - y> > 07 L= 15 Y 2

(iv) For each p € A, ¥(-, ) is RE -convex on A(u).

Then, S(-) is continuous on A.

12



Acknowledgment

The authors would like to thank the anonymous referee for valuable comments and sug-

gestions, which helped to improve the paper.

References

[1]

[5]

[6]

[10]

[11]

Aubin, J.P., Ekeland, I.: Applied Nonlinear Analysis. John Wiley and Sons, New
York (1984)

Berge, C.: Topological Spaces. Oliver and Boyd, London (1963)

Ferro, F.: A minimax theorem for vector-valued functions. J. Optim. Theory Appl.

60, 19-31 (1989)

Jahn, J.: Vector Optimization-Theory, Applications and Extensions. Springer, Berlin
(2004)

Anh, L.Q., Khanh, P.Q.: Semicontinuity of the solution set of parametric multivalued
vector quasiequilibrium problems. J. Math. Anal. Appl. 294, 699-711 (2004)

Anh, L.Q., Khanh, P.Q.: On the stability of the solution sets of general multivalued
vector quasiequilibrium problems. J. Optim. Theory Appl. 135, 271-284 (2007)

Chen, G.Y., Huang, X.X., Yang, X.Q.: Vector Optimization: Set-Valued and Varia-
tional Analysis. Springer, Berlin (2005)

Chen, C.R., Li, S.J.: Semicontinuity of the solution set map to a set-valued weak

vector variational inequality. J. Ind. Manag. Optim. 3, 519-528 (2007)

Chen, C.R., Fang, Z.M., Li, S.J.: On the semicontinuity for a parametric generalized
vector quasivariational inequality. Dyn. Contin. Discrete Impuls. Syst. Ser. B Appl.
Algorithms. (2008) (to appear)

Chen, C.R., Li, S.J.: On the solution continuity of parametric generalized systems.
(2008) (submitted)

Cheng, Y.H., Zhu, D.L.: Global stability results for the weak vector variational
inequality. J. Global Optim. 32, 543-550 (2005)

13



[12]

[13]

[14]

Giannessi, F. (ed.): Vector Variational Inequalities and Vector Equilibria: Mathe-

matical Theories. Kluwer Academic Publishers, Dordrecht (2000)

Gong, X.H., Yao, J.C.: Lower semicontinuity of the set of efficient solutions for

generalized systems. J. Optim. Theory Appl. 138, 197-205 (2008)

Gong, X.H.: Continuity of the solution set to parametric weak vector equilibrium

problems. J. Optim. Theory Appl. 139, 35-46 (2008)

Huang, N.J., Li, J., Thompson, H.B.: Stability for parametric implicit vector equi-
librium problems. Math. Comput. Modelling. 43, 1267-1274 (2006)

Khanh, P.Q., Luu, L.M.: Upper semicontinuity of the solution set to parametric
vector quasivariational inequalities. J. Global Optim. 32, 569-580 (2005)

Kimura, K., Yao, J.C.: Sensitivity analysis of solution mappings of parametric vector

quasi-equilibrium problems. J. Global Optim. 41, 187-202 (2008)

Kimura, K., Yao, J.C.: Semicontinuity of solution mappings of parametric generalized

vector equilibrium problems. J. Optim. Theory Appl. 138, 429-443 (2008)

Li, S.J., Chen, G.Y., Teo, K.L.: On the stability of generalized vector quasivariational
inequality problems. J. Optim. Theory Appl. 113, 283-295 (2002)

Li, S.J., Chen, C.R.: Stability of weak vector variational inequality. Nonlinear Anal.
DOI 10.1016/j.na.2008.02.032 (2008)

Li, S.J., Fang, Z.M.: On the stability of a dual weak vector variational inequality
problem. J. Ind. Manag. Optim. 4, 155-165 (2008)

14



