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Ding'”! , Hilbert
Dinglsj y , Noor' >
1
H Hilbert e Il ¢,y  g:H H
' H - K:H 2 , x €H,K(x) H
CB(H) H  T,A:H” CB(H) ,N:
HxH  H . b:H xH ~ R
1) b(x,y)
2) b(x,y) ;
3) b(x,y) . V> 0
bix,y) SVIxll llyll;
4) X,Y, Z EH,
b(x,y)— b(x,z) Sb(x,y— z)*
2 €H, 0 €T(x) o €A(x)
g(%) €EK(%),{N(t,0), y- g(%)> 2
b(g(), g(%)) - b(g(x),y) (Vy €EK(%))* (1)
(1) (GMMIQVIP)*
, K(x) :
K(j): m(x)+ K (Vx €H), (*)
,m:H T H ., K H
gm NTAGDb K,
) ) .0 ) ()
[1~ 19]
1.1 g:H H , T:H” CB(H) , N:H x H
“H
(1) T ag_ , a> 0

N(u, *)= N(v, *),g(x)- g(y)> 2allg(x)- g(y) I’
(Vx,y €CH,u €T(x),v €T(y))*

(1) B Lips chitz , B> 0
IN(u, *)= N(v, ) Il KBllu- vl (Yuv €H)*
N(e, ) & _Lipschitz
1.2 g:H T H , m:H ~ H O0g_Lipschitz
0> 0

Im(x)- m(y) Il Kollg(x)- g(y) |l (Vx,y € H)e
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1.3 g:H H , T:H  CB(H)
(1) ag. , a> 0
w- v, g(x)- g(y)) 2allg(x)- g(y) I’
(Vx,y €CH,u €T(x),v €T(y));

(1) vg H_Lipschitz , Yy> 0
H(T(x), T(y)) SYllg(x)- g(y) | (Vx,y €H),
JH(*, *) CB(H) Hausdorff
1.1 g=1 , 1.1 1.2 1.3 Ding!” 2.1 22
2.3 , 1.1 1.2 1.3 81 Chang Huang!'"
GMMIQVIP( 1), : x €CH,u€T(x)

v €A(x), w= w(x,u,v) EH
glw),y - g(w)) 2g(x), vy~ g(w))- PN (u,v), y- glw)>+

P(g(x), g(w)) - Blg(x).y) (Vy €EK(x)), (2)
g(w) € K(x) (2) ., L,P>0
1.1 K:H ™2 x €H,K(x) g:H H g(H)
T,A:H  CB(H),N:HxH ~H b:HxH R x €
H, yl_' b(x,y) H . x €EH,u €T(x) v €
A(x), w= w(x,uv) €H J.'K(x)_)R.
J(y)= 3400+ (x), (3
j(y): p(]V(u,U),y—g(x)>+ Q)(g(x),y)— <g(x)vy>.
K(x) g(w), w€H glw) J K(x)
.w €H (2) : gw) € K(x) (2
y 17 AN(u, ) y- g(x)) .y b(x,y) K(x)
J(y)  K(x) . J(y) K(x)
[20, 25 ] 2.5,j V(y)= Choyd+r
hE€H r€ER
J(y) = %(y,y>+j(y) >%||y 12+ Choyd+ r =
Ty b 17— R 1P e
ly Il 7 oo L J(y) " oo (4)
{yr} CK(x) J K(x)
lim/(y.) = d d=inf s
{y} - , {y} {n}, Uyl Shk= 12
(4)7 J(yn) co* limj~ oo.](}/n)— d< oo * , ri> 0

{ }CK(x) N B( 6, rl)—{y € K(x): llyll < }
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Weierstrass ( [20, 24 1), 0 € K(x)

J(®)= minJ(y)*
J , 0 J K(x) . K(x) Cg(H), w =
w(x,u,v) €H w= g(w)*
w= w(x,u,v) €H ,gw) J K(x) . , W
(2) ’ ; y €K(x) 1 €[01],
J(g(w)) = %<g(W)»g(W)>+j(g(W)) SU(glw)+ iy = g(w))) =

%<g(W)+ ty= g(w)). glw)+ t(y=g(w)))+ j(glw)+ t(y= gw))) S

2
Tlalw). g(w)+ S~ g(w). y— glw)>+
o)y g(w))+ jgluw))+ 1(i(y)~ (g(w)))"

T glw)y— g(w))+ Cglw).y— glw))+ j(y)= j(g(w)) >0

—

, t 0
glw),y— g(w))+ PN (u,v), y— g(x)2+ B(g(x),y)- {g(x),y)-
PN (u,v), g(w)— g(x)>— Pb(g(x), g(w))+ {g(x), g(w)) 20

Cglw).y - g(w)) 2{g(x). y- g(w))= PN(u,v). y- glw))+
P(g(x), g(w)>- B(g(x),y)  Vy €K(x)

,w= w(x,u,v) (2) .
w (2 <+ (3

(3)

%[@,y)— (g(w), g(w)?] =
%[<g(W)+ y= glw),g(w)+ y= g(w))= {g(w),g(w))] =

lw), y= glw)d+ 54— glw).y— glw)> >elw).y- glw)) >
(g(x), ¥y~ $g(x),g(w))= PN (u,v), y- g(w))+
Blg(x), g(w)) - B(g(x),y) =
g(x),y?- {g(x),g(w))~ PN(u,
v),y— g(x)r+ PN(u,v), g(w)- g(x))+
P(g(x), g(w)) - B(g(x),y)  Vy €K(x)
L J(y) 2)(g(w)) Vy €K(x)* J(g(w)) = win J(y)*

Ding] 5, 3.1]
(D

2.1
(i) n=10 , x0 €H,uo € T(xo) wvo € A(x0)° 1.1,
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(2) x1= w(xo0, wo vo) €H, g(x1) € K(xo) C g(H) (2)
[21], i € T(x1) v1€A(x1)

Hui= woll <(1+ VH(T(x1),T(x0)),

loi— voll (14 DH(A(x1), A(x0))*

(i) no, xn= w(xet, un-t,v-1) €H, un € T(xn) va €A(xn),
(2), s X g(xi) € K(xu1) C g(H) (2) ) L1,
(2) Xn+t1 = W(.’)Cn,, Un, Un,) E H, g(xm 1) E K(.’)Cn) C g(H) (2)

[21]7 Un+ 1 E T(xn+1) Un+ 1 E A(xm—l)
Num 1= wll <1+ (14 n)” JH(T(xm1), T(xa) ),
Nome 1= va Il (14 (14 n)" DH(A(x01), A (x2))°

(i e> 0, llg(ami)- g(x) Il <& . . (di)e
2.1 g:H H g(H) JK:H T2 ,
K(x) g(H) , (* ) T,A:H CB(H) Yg H_Lipschitz
UgH Lipschitz N(*,*):HxH H T ag
B Lipschitz . N(*,*):H*xH “H & Lipschitz
m:H ~ H 0g_Lipschitz , b:HxH R f1)~ 4)e
P> 0
k= Wt V, @+ 20< 1, a> k+ J(BY*— kY4o(1- o),
‘p_ a- kb | ¢ufla- k)2 (21322y2_ 2;g2)4o(1— 9) (6)
B Y - k By - k

x €H,u €T(x) v €A(x), GMMIQVIP(1) . ) {g(xn)} {u}

{n) O O X R C Y

, x €CH,u € T(x) v € A(x), (2) w =
w(x,u,v) €H, g(w) €K(x) Cg(H) (2) .
yl_> (N(u,v),y— g(x)?
b 2) ~ 4) , ~ b(x,y) 1.1,

(2) w= w(x,uv) €H, g( )EK() i

, 2.1 . 2.1 {N} N}{v
n>0,

Xne 1= Wn = W(Xn, Uny Un),

un € T(xn), va € A(x0), g(wn) € K(x,) Cg(H),
e 1= wa | (14 (14 n) JH (T (xme1), T( %)),
Home 1= va Il <1+ (14 n) " )H (A( %0 1), A(x0) ),

glwn),y - glwi)) 2 {g(xn), vy~ glwa)d= PN (w,va),y — glwa)d+
Blg(xn), g(wn))~ B(g(xn),y) Vy € K(xn)* (8)

@(wu 1),y = g(ww1)) 2 (xn1), y= glwn1) -
ON (s 1, 004 1), ¥ = g(wnr1) 2+ B (g(xn1), g(wn1)) -
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B(g(xu1),y) (Vy € K(%u1))® (9)
(8)  m(xn), y— g(wn)),
y= glwnt)= m(xu1)+ m(xn) € K(x,),

{g(wn) — m(xn), g(wne1)— m(xn1)+ m(xn)— g(wn)) >
(g(xn) = m(xn), g(wni1) = m(xne1) + m(xa) = g(wn))-
PN (wn, v0), g(Wns1) = m(xpe1) + m(x,) — g(wn) )+
Bl g(xn), g(wn)) = (g(xn), g(Wne1) = m(xne1) + m(x2))*
(9  m(xm1), y— g(wne1)),

y= glwi) = m(xa) + m(xw1) € K(xu1),

(10)

{g(wnr1) = m(xnr1), g(wn) — m(xn)+ m(xnr1) — g(wnr1)) >
g(xne1) = m(xn1), g(wn) = m(xn)+ m(xn1) = g(wnm1)? =
PN (uns 1,004 1), g(wn) = m(xn) + m(xne1) = g(wnr1)) +
Bl g(xn1), g(wn1)) = B(g(xn1), g(wn) = m(xn)+ m(xni1))* (11)
(10) (1) . b(e, )
g(wn) = g(wn1) = m(x)+ m(xns1), g(wn) -
glwu1) = m(xa) + m(xn1)) S
(g(xn) = g(xne1) = m(xn)+ m(xne1), g(wn) =
g(Wnr1)— m(xn) + m(xn1))+
PN (wn, v10), g(Wni1) = m(xps1) + m(x0) — g(wn) )+
PN (s 1,004 1), g(wn) = m(xn) + m(xne1) = g(Wne 1)) +
D o(= glxn).g(wn)) = b(= g(xn), glwnm1) = m(xn1)+ m(xn))+
b(g( %), g(wn) = m(x,) + m(xm1)) = b g(xu1), glwn1))] S
{“m(x,l)— m(xn1) I+ lg(xn) = g(xm1) = ON(tn,v0))—
N(wwt, va)) I+ PUN(ume 1, 0001) = N(w1, v2) 1+ OVIlg(x,)-

g( %ni 1) II} lg(wn)= g(wn1)— m(xn)+ m(xn1) Il® (12)

(12)
g (wn)— g(wn1) |l <

2m(x,) = m(aw1) 1+ Ug(nn)= g(xm1)-

O(N (un, va) = N(un1,va)) Il +

PUN (w1, var1) = N(unet, vn) I + O Ilg(an) - g(an1) lle (13)
N(e, ) T ag_ B Lips chitz

T YgH lipschitz , , Ding

lg(x0) = g(xu1) = PIN(tn va) = N(ur, va)] 12 =
g (xn) = g(xm1) 2= 20N (un, va) = N (wnst, v0), g(20) =
g( Xnr1) 2+ o N (tn, v1) = N(twns1, v2) 12 <
lg(xa) = g(xmi) IP= 2@l g(x,) -
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g(%ns1) 112+ pZBZ lwy — wnet 1% <
(1-200) lg(xn)= glxnm) 17+
PEI(1+ (1+ n)” DH(T(x0), T(xm1))]* S
[1- 200+ PFV(1+ (1+ n) )2 llg(xn) = g(xm1) 117 (14)
N(e, *) & Lipschitz A HgH Lipschitz ,
N (wnet, vne1) = N(wnet,vn) 1l <
Ellon— vt Il <G+ (14 ) DH (A(%0)s A (x011)) S

1+ (1+ n) "lg(xa) = g(xm) Ile (15)
m O g Lipschitz ,
Um(xn) = m(xns1) | SOllg(xn)= g(xm) le (16)
(13)~ (16)
g (wn)— g(wne1) |l <{ J1- 20+ PR Y(1+ (1+ n)_1)2+
Y1+ (1+ n) )+ VI + 2@ Wg(xn)= g(xn1) Il =
(tal P+ B+ 20) llg(xn) = g(xn1) Il =
0, lg(xn) = g(xm1) I,
0,= ta( P+ Fut 20, ko= VEI1+ (1+n) )+ V,
(@ = J1- 20+ PBY(1+ (1+ n) )%
g (wnm1) = g(xm2) Il = lg(wn) - g(wni) |l <
(17)

O llg(xn) = g(xne1) Il
0= t(P+ @+ 20, 1(P)= J1- 200+ OBV, k= W+ V ta(P) " t(P), kn

E 0, 0(n_ ¢ (6 0< 1¢ , Bo< 1 no> 0 0, << 1, Vn
> noe ,  (17) ,{g(xn)} g(H) Cauchy , , x €EH
g(xn)  g(x)(n_ oo)e T A g H_ Lipschitz , (7)

Him 1= wa I (14 (14 ) DH (T(%m1), T(x0)) S
(1+ (1+ n) ) vllg(xmy) — g(xn) I,
Hope 1= va | <1+ (1+ 0) DH(A(%0s1), A(x0)) S
(1+ (1+ n)” )11||g(x,l+1)— g(x,l) 1B
{ur} { } Cauchy . Un w vn 0 (n_’ o0)e wn € T(xn)°

d(u, T(x)) S lu= w1+ d(wn, T(xn))+ H(T(%0),T(x)) <
Nu- w, 1+ Yllg(xn)— g(x) Il Z0(n " oo

u€ T(x)* , v € A(x)e L. 1, w=w(x,u,v)
(2) . g(w)€K(x) Cg(H) (2)
g(w).y— g(w)) 2{g(x).y- g(w))- PW(u, v) y- g(w))+
B(g(x). g(w))— B(glx).y) (Vy €K(x))* (18)

. g(x) = g(w)e (8) (18) (13)
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lg(wn)— g(w) Il K2 m(x,) - m(x) Il+
lg(xn) = g(x) = ON(un,va) = N(u,v,)) Il +
PUN(u,v) = N(u,va) Il + @ llg(xa)— g(x) Il <
(20+ 1+ W) lg(x,) - g(x) I+ PBllu,— uwll+ Ello,— v |l 70

(n” o), g(xmi)= glws)  g(w) (n o) g(xs)  g(x) (n~ o9
g(x) = g(w)* g(x) € K(x)* (18)
N(uv),y- g(x)) 2b(g(x),g(x))= blg(x),y)  (Vy €K(x))*
,x €EH,u €T(x) v €A(x) GMMIQVIP(1) .
2.1 g=1 , 2.1 Ding[ 5] 3.1 e
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Existence and Algorithm of Solutions for
General Multivalued Mixed Implicit
Quasi Variational Inequalities

ZENG Lu_chuan
( Department of Mathem atics, Shanghai Normal University , Shan ghai 200234, P.R. China)

Abstract: A new dass of general multivalued mixed implicit quasi variational inequalities in a rea
Hilbert space was introduced, which indudes the known dass of generalized mixed implicit quasi_vari-
ational inequalities as a special case, introduced and studied by Ding Xie_ping. The auxiliary variationa
principle technique was applied to solve this dass of general multivalued mixed implicit quasi_varia-
tional inequalities. Firstly, a new auxiliary variational inequality with a proper convex, lower semicon-
tinuous, binary functional was defined and a suitable functional was chosen so that its unique minimum
point is equivalent to the solution of such an auxiliary variational inequality. Secondly, this auxiliary
variational inequality was utilized to construct a new iterative algorithm for computing approximate so-
lutions to general multivalued mixed implidt quasi_variational inequalities. Here, the equivalence guar-
antees that the algorithm can generate a sequence of approximate solutions. Finally, the existence of
solutions and convergence of approximate solutions for general multivalued mixed implicit quasi_varia-
tional nequalities are proved. Moreover, the new convergerce criteria for the algorithm were provided.

Therefore, the results give an affirmative answer to the open question raised by M. A. Noor, and extend
and improve the earlier and recent results for various variational inequalities and complementarity
problems including the corresponding results for mixed variationa inequalities, mixed quasi_variaoina
inequalities and quasi_complementarity problems involving the single_valued and set, valued mappings
in the recent literature.

Key words: general multivalued mixed implicit quasi_variational inequality; auxiliary variational prin-
ciple technique; existence; algorithm



