
Australian Journal of Basic and Applied Sciences, 5(11): 1782-1787, 2011 
ISSN 1991-8178 

Corresponding Author: Elham Bayatmanesh, Sama technical and vocational training college, Islamic Azad University, 
Malayer Branch, Malayer, Iran. 

1782 

Vector Variational–like Inequalities with Respect to (η,F) 
 

1Elham Bayatmanesh and 2Mahboubeh Rezaie 
 

1Sama technical and vocational training college, Islamic Azad University, Malayer Branch, 
Malayer, Iran. 

2University of Isfahan, Isfahan, 81746-73441, Iran. 
 

Abstract: In this paper, we consider a new class of Vector variational inequalities with multivalued 
pseudomonotone with respect to (η,F). The results presented in this paper are extension and 
improvement of the authores. 
 
Key words: Vector variational–like inequalities, C–pseudomonotone. 

 
INTRODUCTION 

 
 In (F. Giannessi, 1980) initially introduced and considered a vector variational inequality (VVI) in a finite–
dimensional Euclidean space which is the vector–valued version of the variational inequality of Harman and 
Stampacchia. Ever since then, vector variational inequalities have been extensively studied and generalized in 
infinite–dimensional spaces since they have played very important roles in many fields such as mechanics, 
physics, optimization, control, nonlinear programming, economics and transportation equilibrium and so forth. 
On account of their very valuable applicability 20 years, see (G.Y. Chen, 1992; Y. Chiang, 2005; F. Giannessi, 
1980; J. Huang and Y.P. Fang, 2006). 
 Let X and Y be two normed spaces and let L(X,Y) denote the family of all continuous linear operators 
From X into Y equipped with the uniform convergence norm When Y is the set Թ of real numbers L(X,Y) is the 
usual dual space X* of X. For any xגK and uגL (X,Y) we shall write the valued u(x) as ۦu,xۧ. We suppose 
through out this chapter that K is a nonempty and convex subset of X, T:ܭ ՜ ,ሺܺܮ ܻሻ is a set–valued mapping, 
η:KൈK՜X and f: KൈK՜Y are functions, and {C(x): xגK} of closed, convex and pointed cone of Y. 
 
Lemma 1.1: 
 Let (Y,C) be a topological vector space ordered closed convex cone and pointed to have for each x,yגK 
(1) y−xא intC and y ב intC֜ xבintC withintC്  .׎
(2) y−x ג C and  y ב intC֜ x בintC. 
(3) y−xא −intC and y ב−intC֜ x ב−intC. 
(4) y−xג −C and yב−intC֜ xב−intC. 
 
Definition 2.1: 
 Let X, and Y are two normed spaces. A set–valued mapping T:K ՜ ,ሺܺܮ ܻሻ with compact values is said to 
be ࣢ െhemicontinuous on K if for x,yא  ࣢ is continuous at 0ା, where (T(x+t(y−x)),T(x))the mapping tհ࣢ ,ܭ
is the Hausdorff metric defined on CBL(X,Y) of all nonempty, closed, and bounded subsets of L(X,Y). 
 Let X be a nonempty set, we sall denote by ऐ(K) the family of all nonempty finite subsets of X. Let Y be a 
nonempty set, X a topological space and F:Y՜X a set–valued  mapping. Then F is said to be transfer closed–
valued  iff  ׊(y,x) א ܻ ൈ ܺ with x ב F(y), there exists ݕ ݕclFሺ ב Y, such that xג′ ′ ). 
 
Definition 3.1: 
 Let K be a convex subset of vector space X. Then a mapping F:K՜X is called a KKM  mapping iff for each 
nonempty finite subset A of K, convAؿF(A), where convA denotes the convex hall of A and F(A)=׫{F(x): 
xאA}. 
 Let C be a closed, convex and pointed cone with intC≠׎. Then a partial order ൑஼  in Y is defined as forݕଵ  , 
ଶݕ א ܻ. 
ଵݕ ൒஼ ଶݕ ֞ ଵݕ െ ଶݕ א ଵݕ          ;ܥ ஼خ ଶݕ ֞ ଵݕ െ ଶݕ ב  .ܥ
 
Definition 4.1: 
 The set valued function F:K՜Y is said to C–convex that a cone in Y if for x, ݕ א  .we have [0,1] ג t,ܭ
 (1−t)F(x)+tF(y)كF((1−t)x+ty)+C 
 
Definition 5.1: 
        The Clarke's generalized derivative of f:K՜Թ at x in direction vג X is defined by 
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݂଴ሺݔ; ሻݒ ൌ lim
௬՜௫ ,ఒ՜଴శ

݌ݑݏ
݂ሺݕ ൅ ሻݒߣ െ ݂ሺݕሻ

ߣ
, 

 
and the Clarke's generalized subdifferential of  f at xג X is defined by 
 
߲݂ሺݔሻ ൌ  ሼߦ ג כܺ ׷ ,ߦۃ  ۄݒ ൑  ݂଴ሺݔ; ,ሻݒ ݒ׊ ג ܺሽ. 

 
Lemma 6.1: 
  (S.jr. Nadler, 1961) (Nadler's theorem). Let  (X,ԡ. ԡ) be a noremed vector space and let H be the Hausdorff 
metric on the collection CB(X) of all nonempty closed and bounded subsets of X induced by a metric d in term 
of d(x,y)=ԡݔ െ  ԡ, which is defined byݕ
 
H(U,V)=max(݌ݑݏ௫א௎݅݊ ௬݂א௏ԡݔ െ ௏݅݊א௬݌ݑݏ,ԡݕ ௫݂א௎ԡݔ െ  (ԡݕ
       For U and V in CB(X).If U and V are compact sets in X, then for each xא U, there exists y א V such that 
 
ԡݔ െ ԡݕ ൑H(U,V). 
 
Lemma7.1:  
 (M. Fakhar and J. Zafarani, 2005) Let K be a nonempty and convex subset of a Hausdorff topological 
vector space X. suppose that ߁, ߁෠:K՜ K are two set–valued mappings such that the following conditions are 
satisfied: 
אFor for all x (ଵܣ)  .(x)߁ك෠(x)߁ we have ܭ
 ,෠  is a KKM map߁  (ଶܣ)
 ,is transfer closed−valued on convA ߁ ,ऐ(K)גA׊(ଷܣ)
௖௢௡௩஺א௫ת)ऐ(K), ݈ܿ௄ גA׊ (ସܣ) ௖௢௡௩஺א௫ת)=convAת(ሻݔሺ߁  ,convAת(ሻݔሺ߁
஻א௫ת)K, such that ݈ܿ௄ك there is a nonempty compact convex set B (ହܣ)  ሻ) is compactݔሺ߁
Then, ת௫א௄ ሻݔሺ߁ ്  .׎
 
Vector  variational−like  inequalities: 
 In this chapter, we introduce a new class vector variational inequalities and prove the solvability of  vector 
variational inequality with respect to (η,F) (VVIF) for  set–valued  mapping T which is C–pseudomonotone with 
respect to (η,F). we consider the vector variational inequalities with respect to (η,F)  (VVIF): 
Find  x א  T(x) such that א*and  x  ܭ
 .Kאy׊ ,intC(x)−ב x*,η(y,x)ۧ+F(y)−F(x)ۦ

 
(1) If F=0, then (VVIF) reduce to (VVI): Find x א  T(x) such that א*and x  ܭ
 .Kאy׊ ,intC(x)−ב ۧx*,η(y,x)ۦ
 
(2) If f: K→Թ௡, Y=Թ௡, T=∂f  and F=0, then (VVIF)  reduce to  : Find xא א*and x  ܭ ߲݂ such that  
 .Kא y ׊ ,intC(x)–ב ۧx*,η(y,x)ۦ
 
(3) If T=g: K՜Y is a singel–valued mapping, then (VVIF) reduces to: 
 .Kאy׊ ,intC(x)–בg(x),η(y,x)ۧ+F(y)−F(x)ۦ
 
(4) If η(y,x)=y−x, then (VVIF) is: Find x א K and x*אT(x) suchthat 
 .Kאy׊ ,intC(x)–בx*,y−xۧ+F(y) −F(x)ۦ
 
Definition 1.2: 
 T is said to be (1) Weakly C–pseudomonotone  with  respect to (η,F) on K whenever  for each x,yא
 intC(x)–مT(x),η(y,x)ۧ+F(y)−F(x)ۦܭ
 ;intC(y)مT(y),η(x,y)ۧ+F(x)−F(y)ۦฺ

 
(2) C–pseudomonotone  with  respect  to (η,F) on K whenever for each x,yא  ܭ
     intC(x)–مT(x),η(y,x)ۧ+F(y)−F(x)ۦ
  ;C(y)–مT(y),η(x,y)ۧ+F(x)−F(y)ۦฺ

 
(3) Strictly C–pseudomonotone with respect  to (η,F)  on K whenever  for each  x,yא  ܭ
     intC(x)–مT(x),η(y,x)ۧ+F(y)−F(x)ۦ
 .intC(y)–مT(y),η(x,y)ۧ+F(x)−F(y)ۦฺ
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Remark 2.2: 
 It is easy to see that strict C–pseudomonotone implies that C–pseudomonoton nicity and the C–
pseudomonotonicity implies that weak C–pseudomonotonicity. But the converse is not necessarily true. 
 
Remark  3.2: 
 If T=g: K՜Y is a single–valued mapping then Definition 2.1, reduces to the following: g is said to (1) 
Weakly C–pseudomonotone  with  respect  to (η,F)  on K whenever  for Each x,y א   gۦܭ
x),η(y,x)ۧ+F(y)−F(x)ב–intC(x)  
 ;intC(y)ב g(y),η(x,y)ۧ+F(x)−F(y)ۦฺ
 
(2) C–pseudomonotone with respect to (η,F) on K whenever  for each  x,y א  ܭ
  intC(x)–ב g(x),η(y,x)ۧ+F(y)−F(x)ۦ
 ;C(y)– גg(y),η(x,y)ۧ+F(x)−F(y)ۦฺ
 
(3) Strictly C–pseudomonotone with respect to (η,F) on K whenever  for each 
x,y א  ܭ
     intC(x)–ב g(x),η(y,x)ۧ+F(y)−F(x)ۦ
 .intC(y)–גg(y),η(x,y)ۧ+F(x)−F(y)ۦฺ
 
Proposition  4.2: 
  Let g:ܭ ՜ ,ሺܺܮ ܻሻbe a single–valued map strictly C–pseudomonotonewith respect  to (η,F) on k. If (VVIF) 
has a solution, then the solution is unique. 
Proof: Let ݔଵ  ,ݔଶ  K be solutions of (VVIF), then א
 .ଵ),                                                                                                      (2.1)ݔintCሺ–ב (ଵݔ)F–(ଶݔ)ଵ)ۧ+Fݔ, ଶݔηሺ,(ଵݔ)gۦ
 .ଶ),                                                                                                         (2.2)ݔintCሺ–ב (ଶݔFሺ–(ଵݔ)ଶ)ۧ+Fݔ, ଵݔηሺ,(ଶݔ)
 
 Since g is strictly C–pseudomonotone  with  respect  to (η,F)  on k, it follows from (2.1) that  
 (ଶݔintCሺ–ג (ଶݔFሺ–(ଵݔ)ଶ)ۧ+Fݔ, ଵݔηሺ,(ଶݔ)gۦ
 
 Which  contradict (2.2).          ז 
 We consider the generalized vector variational–like  inequalities with respect  
To (η,F) (VVLIF): Find xא  T(x) Such that א*and x ܭ
 .Kאy׊ ,intC(x)–ב x*,η(y,x)ۧ+F(y)ۦ intC(x) and ב x*,η(x,x)ۧ+F(x)ۦ
 
 If F=0, then (VVLIF) reduces to (VVI): Find  xא   T(x)  such that א*and  x ܭ
 .Kאy׊ ,intC(x)–ב ۧx*,η(y,x)ۦ intC(x) and ב ۧx*,η(x,x)ۦ
 
(2) If  T=߲݂, ݂: ܭ ՜ Թ௡, Y=Թ௡ and F=0, then (VVLIF)  reduce to  : Findxא א*and x  ܭ ߲݂(x) such that 
 .Kאy׊ ,intC(x)–ב ۧx*,η(y,x)ۦ intC(x) and ב ۧx*,η(x,x)ۦ
 
(3) If T=g:K՜Y  is a singel–valued mapping,  then (VVLIF) reduces to: 
g(x),η(x,x)ۧ+F(xሻۦ  .Kאy׊ ,intC(x)ב g(x),η(y,x)ۧ+F(y)ۦ intC(x) andב
 
(4) If η(y,x)=y, for each y אK, (VVLIF): Find xא  T(x) such that א*and  x ܭ
 .Kאy׊ ,intC(x)–ב x*,η(y,x)ۧ+F(y)ۦ intC(x) and ב x*,η(x,x)ۧ+F(x)ۦ
 
Theorem 5.2: 
 (a) If (x,x*) is a solution of (VVLIF) and there exists  ݖ଴ ג K such that  
 ;Cא (଴ –xݖ)F+ۧ(଴ ,xݖ)x*,ηۦ (1)
(2) Foreach  yאK, F(y–ݖ଴ )=F(y)–F(ݖ଴ ) and F(y–x)=F(y)–F(x); 
(3)If η (y–ݖ଴ ,x)=η(y,x)–η(ݖ଴ ,  ,then (x,x*) is a solution of (VVIF) ;(ݔ
 
(b) Let (x,x*) be a solution of (VVIF) and y+xא  K. Ifאfor each y ,ܭ
 ,Kא C(x), for each y–ك x*,η(x,x)ۧ+F(x+y)–F(y)–F(x)ۦ (1)
(2)η (y+x,x)=η(y,x)+ η(x,x), for each yאK, 
  ,intC(x) ב x*,η(x,x)ۧ+F(x)ۦ (3)
Then (x,x*) is a solution of (VVLIF). 
 Proof: (a) Let (x,x*) be a solution of (VVIF). Then x א –ב x*,η(y,x)ۧ+F(y)ۦ T(x) such that א*and x ܭ
intC(x), ׊yאK. 
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 Since we have  
ݕ)x*,ηۦ െ ݕ)଴ ,x)ۧ+Fݖ െ  F(y–x)+ۧ(x,ݕ)x*,ηۦ}–( ଴ݖ
ݔ)F+ۧ(଴ ,xݖ)x*,–ηۦ= െ  .Kאy׊ ,C(x)–ك C–ג( ଴ݖ
 
 It follows from Lemma 1.1 (4) 
ሻݔሺܨx*,η(y,x)ۧ+F(y)െۦ ב െ intC(x), ׊yאK. 
 
 There fore  (x,x*) is a solution of (VVIF). 
(b)  Let (x,x*) be a solution of (VVIF). Then  x אK and x*א T(x) such that 
ሻݔሺܨx*,η(y,x)ۧ+F(y)െۦ ב െ intC(x), ׊yאK. 
ሻݔሺܨx*,η(y+x,x)ۧ+F(y)െۦ ב െ intC(x), ׊yאK. 
ሻݔሺܨx*,η(y+x,x)ۧ+F(y+x)െۦ ב െ intC(x), ׊yאK.                                                                                             (2.3) 
ݕ)x*,ηۦ ൅ – x)ۧ+F(y+x),ݔ  .Kאy׊{F(y)+ۧ(x,ݕ)x*,ηۦ}–ሻݔሺܨ
 .Kאy׊,C(x)−גF(y+x)– F(y) −F(x)+ۧ(x,ݔ)x*,ηۦ=
 
 By Lemma 1.1 (4), it follows (2.1) and (1) that 
בx*,η(y,x)ۧ+F(y)ۦ െ intC(x), ׊yאK.         
 
 Which it shows that (x,x*) is a solution of (VVLIF). This completes the proof. 
 
Lemma 6.2: 
 Let X and Y be two normed spaces. Assume that T: ܭ ՜ ,ሺܺܮ ܻሻWeakly pseudomonotone on K with 
respect to  (η,F), ࣢ െhemicontinuous with compact values. Suppose that the following conditions are satisfied: 
(1) The set–valued mapping W:ܭ ՜ ܻ   defined  by W(x) = Yך{–intC(x)} is  wൈ ࣎ െclosed.  
(2) F and η are continuous in the second argument. 
(3) For each xא  .T(x),η(x,x)ۧ={0}ۦ ,ܭ
(4) For each x,y,z א  .T(z),η(y,x)ۧ+F(y)–F(x) is C(x)–convexۦthe set–valued mapping  y հ ,ܭ
Then (VVIF) is equivalent to the problem: Find ݔ଴ אK such that for each yאK, ۦT(y),η(ݔ଴ ,y)ۧ+F(ݔ଴ )–
F(y)مintC(y). 
 Proof: Since T is weakly pseudomonotone on K with respect to  (η,F) therefore any solution of problem 
(VVIF)  
 .Kאy׊ ,intC(y)مF(y)–( ଴ݔ)F+ۧ(଴ ,yݔ)T(y),ηۦ
 
 So is a solution. 
 Conversely, suppose that can find x0 ג K, such that  
      .Kאy׊ ,intC(y)مF(y)–( ଴ݔ)F+ۧ(଴ ,yݔ)T(y),ηۦ
Now, we have, x0גK, such that for each yגK  
 .Kאy׊ ,intC(y)مF(y)–( ଴ݔ)F+ۧ(଴ ,yݔ)T(y),ηۦ
 
 We consider ݕ௧ for t (0,1)ג. Replacing y by ݕ௧ =ݔ଴ +t(y–ݔ଴ )אK in the condition (3) we deduce 
 .(2.4)                                                                                              ,( ௧ݕ)intCم(  ௧ݕ)F–( ௧ݕ)F+ۧ( ௧ݕ, ௧ݕ)η,( ௧ݕ)Tۦ ={0}
 
 By condition (4), we have 
t[ۦT(ݕ௧),η(y,ݕ௧)ۧ+F(y)–F(ݕ௧)]+(1-t) [ۦT(ݕ௧),η(ݔ଴ ,ݕ௧)ۧ+F(ݔ଴ )–F(ݕ௧ )] 
 .(2.5)                                                                                                            ,(௧ݕ)C+( ௧ݕ)F–(௧ݕ)F+ۧ(௧ݕ,௧ݕ)η,(௧ݕ)Tۦك
 
 Then we have 
    .(2.6)                                                                                                 ,(௧ݕ)intC–م (௧ݕ)C+(௧ݕ)F(y)–F+ۧ(௧ݕ,y)η,(௧ݕ)Tۦ
 
 Therefore (2.5), (2.6) and condition (3) since T(ݕ௧ ) and T(ݔ଴ ) are compact from Lemma 5.1 it follows  that  
for each ݒ௧ גT(ݕ௧ ) there  exists ݑ௧ גT(ݔ଴ ) such that 
ԡݒ௧ െ ௧ԡݑ ൑  (( ଴ݔ)T,( ௧ݕ)T)ܪ
 
 Since T(ݔ଴ ) is compact, without loss of generalizes we suppose that when  ݑ௧ ՜ ଴ݑ as  t՜ ( ଴ݔ)Tא 0ା. 
Since T is ࣢ െhemicontinuous thererfore  ܪ(T(ݕ௧ ),T(ݔ଴ ))՜0  as t՜ 0ା so 
 wehave  
ԡݒ௧ െ ଴ԡݑ ൑ ԡݒ௧ െ ௧ԡݑ ൅ ԡݑ௧ െ ଴ԡݑ ൑ ௧ݑԡ + (( ଴ݔ)T,( ௧ݕ)T)ܪ െ ଴ԡas t՜ݑ 0ା. 
 So when 
ԡۦሺݒ௧ െ ,଴ሻݑ ηሺy, ଴ሻۧԡݔ ൑  ԡݒ௧ െ ,଴ԡԡηሺyݑ ଴ሻԡݔ ՜ 0. 
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 since Yך–intC(ݔ଴)  is closed there for from (2.6) we deduce that 
,଴ݑۦ ηሺy,  .(଴ݔ)intC–ב(଴ݔ)଴ሻۧ+F(y)–Fݔ
 
 Consequently 
,(଴ݔ)Tۦ ηሺy,  ז .(଴ݔ)intC–م(଴ݔ)଴ሻۧ+F(y)–Fݔ
 
Theorem 7.2: 
 Let X and Y be two normed spaces. Assume that T: ܭ ՜ ,ሺܺܮ ܻሻ 
 Weakly pseudomonotone on K with respect to  (η,F), ࣢ െhemicontinuous with compact values. Suppose 
that the following conditions are satisfied: 
(1) The set–valued mapping W:ܭ ՜ ܻ defined by W(x)=Yך{−intC(x)} and ܹ ܭ :′ ՜ ܻ defined by 
ܹ ′(x)=Yך{–intC(x)} are closed, where w is weak topology of X. 
 .and η continuous  in the second aregument ܨ (2)
(3) For each x, y א  .T(x),η(x,x)ۧ={0}ۦ   ,ܭ
(4) For each  x,y,zא  .T(z),η(y,x)ۧ+F(y)–F(x) is C(x)–convexۦthe set–valued mapping  y հ ,ܭ
(5) There exist a nonempty compact set MؿK, and a nonempty compact convex set BؿK such that for each for 
all xאKךM, there is yאK such that 
  .intC(y) كT(y),η(x,y)ۧ+F(x)–F(y)ۦ
 
 then (VVIF) has a solution. 
 Proof: we have that for y אK, the set  
 {intC(y)مT(y),η(x,y)ۧ+F(x)–F(y)ۦ:  Kגx}=(y)߁
 
 Is closed. Let {ݔ௡} be a sequence in ߁(y) convergent to ݔ଴ אK. since  ݔ௡߁ ג(y) there exists ݒ௡߁ג(y) 
satisfying 
 ,intC(y)בF(y)–( ௡ݔ)F+ۧ(௡ ,yݔ)௡,ηݒۦ=௡ݖ
 
 Then  therefore, ݖ௡גW(ݔ௡ ) and hence ( ݔ௡ ,ݖ௡  )ܩג௥(W). since߁(y) is compact, Let  {ݒ௠}  be a subsequence 
of {ݒ௡} that convergent to ݒ଴גT(y). by continuity ofη,{η(ݔ௠,  is norm bounded and therefore by proposition {(ݕ
3.2 (G.Y. Chen, 1992) and continuity of F, we have   
 .F(y)–( ଴ݔ)F+ۧ(଴ ,yݔ)଴,ηݒۦ=௠ݖ଴=݈݅݉௠ݖ
 
 Sinceܩ௥(W) is closed,then (ݔ଴ ,  ௥(W) and henceܩג(଴ݖ
 .intC(y)בF(y)–( ଴ݔ)F+ۧ(଴ ,yݔ)଴,ηݒۦ
 
 Then, ݔ଴ ג Γሺyሻ,  this means ߁(y) is  subset closed. Now, for each yאK, we define the set–valued mapping  
  ෠:K՜K by߁
෠߁ ؔ ሼݔ ג :ܭ ,Tሺxሻۦ ηሺy, xሻۧ ൅ Fሺyሻ െ Fሺxሻ م െintCሺxሻሽ. 
 
 We show that ߁෠ is a KKM mapping. Since if ߁෠ is not a KKM mapping, then there exists {ݔଵ,ݔଶ, … ,   ,Kؿ{௡ݔ
௜ݐ ൒0 ,i=1,2,…,n, with ∑ ௜ݐ

௡
௜ୀଵ =1 such that x=∑ ௜ݐ

௡
௜ୀଵ ௜ୀଵ׫ב௜ݔ

௡  ௜ሻ then for each i=1,2,…,n we haveݔ෠ሺ߁
,Tሺxሻۦ ηሺx୧, xሻۧ ൅ Fሺx୧ሻ െ Fሺxሻ ك െintCሺxሻ, 
So 
∑ ௜ݐ

௡
௜ୀଵ ,Tሺxሻۦ ηሺx୧, xሻۧ ൅ ∑ ௜ݐ

௡
௜ୀଵ ሺFሺx୧ሻ െ Fሺxሻሻك–intC(x).                                                                               (2.7)           

 
 On  the otherhand by (4)  
,Tሺxሻۦ ηሺx, xሻۧ–∑ ௜ሾݐ

௡
௜ୀଵ ,Tሺxሻۦ ηሺx୧, xሻۧ ൅ Fሺx୧ሻ െ Fሺxሻሿك–intC(x).                                                                  (2.8) 

 
 By (2.7) , (2.8) and second part two condition (3)  
,Tሺxሻۦ ηሺx, xሻۧג–intC(x),                                                                                                                                     (2.9) 
 
 Thus by  which contradict C(x)്Y.  ߁෠is a KKM mapping.Since  T is weakly  
pseudomonotone we have ߁෠(y)߁ك(y) for each yאK. by Lemma 6.2 have solution. ז 
 
Theorem 8.2:   
Let set–valued function T: ܭ ՜ ,ሺܺܮ ܻሻ weakly pseudomonotone on K with respect to(η,F),  
࣢ െhemicontinuous with compact values if 
(1) The set– valued mapping  W:ܭ ՜ ܻ   defined by W(x)=Yך{–intC(x)} and  
ܹ ܭ :′ ՜ ܻ defined by ܹ ′(x)=Yך{–intC(x)} are wൈ ࣎ െclosed, where w is weak topology of X. 
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(2)F and η are weak–norm continuous in the first and second component. 
(3) for each x,y גK,   ۦT(x),η(x,x)ۧ={0}. 
(4) For each x,y,z א  .T(z),η(y,x)ۧ+F(y)–F(x) is C(x)–convexۦthe set–valued mapping  y հ ,ܭ
(5) There exist a nonempty weak compact set MؿK, and a nonempty weak compact convex set BؿK such that 
for each for all x אKךM, there is y אK such that ۦT(y),η(x,y)ۧ+F(x)–F(y)كintC(y). 
then (VVIF) has a solution. 
 Proof: by a similar proof of theorem 7.2 can deduced the result. we have that for yאK, the set  
 {intC(x)مT(y),η(x,y)ۧ+F(x)–F(y)ۦ:  Kגx}=(y)߁
 
 Is weak  closed. If {ݔఉ } be a net in ߁(y) convergent to ݔ଴ אK.since  ݔఉ߁ג (y) there exists ݒఉגT(y)  
satisfying 
 ,(ఉݔ)intCבF(y)–(ఉݔ)F+ۧ(ఉ ,yݔ)ఉ,ηݒۦ=ఉݖ
 
 Then,  ݖఉגW(ݔఉ )  and hence ( ݔఉ ,ݖఉ  )ܩג௥(W). Let  {ݒఒ}  be a subnet of {ݒఉ} that convergent to ݒ଴גT(y). 
by continuity of η, {η(ݔఒ , , ఒݔ)is norm bounded. So there exists  λ0 such that {η {(ݕ  .λ≥λ0} is norm bounded : (ݕ
by proposition 3.2 (G.Y. Chen, 1992) and continuityof F, we have   
଴=limఒஹఒబݖ  F(y)– (଴ݔ)F + ۄ଴,η(x଴,y)ݒۃ=ఒݖ
 
 Since ܩ௥(W), wൈ ࣎ െclosed then (ݔ଴ ,  ௥(W) and soܩג(଴ݖ
 .( ଴ݔ)intCבF(y)–( ଴ݔ)F+ۧ(଴ ,yݔ)଴,ηݒۦ
Then, ݔ଴ ג Γሺyሻ,  this means ߁(y) is  subset weak closed. by similar theorem 7.2 (VVIF) has a solution. 
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