, 28 6 Applied Mathematics and Mechanics

2007 6 15 Vol. 28, No. 6, Jun. 15,2007
: 1006-0887(2007) 06-0643-08 [ , ISSN 10006-0887
NN — =y =57 M
RGN,  FROXHA
( ) , 200072)

(& A 4mE 1% Pk 43)

0177.1;0178 DA

s [ 1-10] .
(89, 1F12] [ 13] [11, 14]

B B

, Parida  Sen!”, Yao'”'  Tian'®

[1520]
2]
, Noor 2 s
[21] , Huang ,
* 1 2007703125 1 2007 04-18
: (10472061)

(1979—), , , ( E-mail: cjjwwjj@ hotmail. com) ;
(1964—), , , , ( . Tel: + 86-21-56331453;

Ermail: xmguo@ mail. shu. edu. cn).

643



644

[22]

1
H [le 1l (s, ) Hilbert . CB(H) H
N,W:HxH H ,T,A:H ~ CB(H) , Noor!?
wCH wE€T(u),y €CA(u) :
WN(wy), n(v w)Y+ b(u, 11)— b(u, u) 20, Vv €H, (1)
b(s, *):H xH R
(1) b(u,v) u ;
(ii) b(u,v) , Y> 0
blu,v) Sy llwll ol Vu,v € H;
(i) b(u,v)— blu,w) Sb(u,v- w), YVou,v,w €H;
(1v) b(u,v) v
T A .
1.1 f:H " R ,h:H ~ R . b(u,v) =
f(u)h(v), Vu, v €H, b (i)~ (1v).

(L) v, u)= g(v)- g(u), g:H " H, (1)

wCHw€T(u),y €CA(u)

WN(w,y), g(v)— g(u)>+ b(u- v)- b(u, u) >0, Vv € H; (2)
( 1 Nv,u)= v- u, (1) :
w€Hw€E€T(u),y €CA(u)
WN(w,y),v— u)+ b(u,v)- b(u, u) 20, Vo € H; (3)
( I Nv,u)= g(v)- g(u), g:H H, b(uv)=f(v),Vu,v €EH,f H
) (1 (23],
w €CH w€E€T(u),y €EA(u)
W(w,y), g(v)- g(u))+ f(u)-f(v) 20, Vv CH; (4)
(V) b(u,v) =0, (1) 4
wCH wET(u),y €A(u),
N(w,y), v, u)) 20, Vo € H. (5)
P. D. Panagiotopoulos (31

(5 . Parida  Sen!” Tian' Yao!**  Cubiotti'"!
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(9
1.1 V:H ~ CB(H)
(1) V' H-Lipschitz , Yy> 0
(V(w), V(v)) < ¥llu= v ll, Vu v €EH,
(*,*) CB(H ) Hausdorff ;
(i) Vv § : &> 0,

wi- wa, ui— u2) 2&Nui— uxll?
Vui, u € H, Vw, € V(ui), Vw> € V(us) .
1.2 N:HxH H ,T:H ~ CB(H) ,
(1) N T , a> 0
N(u, *)= N(v, *),x—yy Z2allx— y I,
Va,y €H,u€ T(x),v € T(y);

(i) N Lipschitz s B> o0
UN(u, *)= N(v, =) Il KBllu=- ol Vuov €CH.
1.3 N:H xH ~ H  Lipschitz , §> 0
I w,v) ||<6||1)—u||, Vu, v €EH.
1.1 W:H xH  H

) Wo,u)=-— Nu,v), Yu, v € H;
2) y,x) - NYw,x) >I](y,w), Vy,w,x €H.
1.2 g h:H “H Lipschitz ,
Nu,v)= glu)- g(v)+ h(u)- h(v), Vu,v €EH.

n 1.3 1. 1.
2
(1), :
wC€H w€T(u),y €CA(u), z €H,
oo-2) 2w v- 20— PWN(w,y), Vv, 2)0+ B(uz)— Bluv),
Vo € H, (6)
P> 0
2.1 WHxH  H Lipschitz §> 0, b(e,*)
(i)~ (iv). 1.1 , w€H,w€T(u),y €A(u), J:H
T R:
{J(p) %<p,p>+j(p), )
(p) = p(]V(w, y): rl(p, u)>+ Q)(u,p)— <u,p>
H z, z H J (z,w,y)
(6)

N Lipschitz b, *) (i)~ (iv),  p = N(w,
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y), Wp,u))d p_ b(x,p) H : i(p) H
h €H,r ER,Y(p): Chypd+ 1,

Jp)= T+ i) 25017 Gpde = Lipe i Liatie o

2
L(p) " e P (8)
{p,}cH J imJ(pa) = d d= ipfJ(p). {pn cH
: {p,} {p} | pu | 2k k= 12 .. (8),]{17:1}_'
oo, 1j1130,](p,1)=d< oo . r>0 pny CH N B(O,r) =
{p €H:p <r} , z €H, ](z)=rlpeilr}](p)- J ,z ]
H .
z (6) . p €H, 1 €/0,1],
J(z) = %(z,z>+j(z) SJ(z+ t(p-z)) =
TGt tlp = 2)zh ip- 2 (24 t(p-z)) <
2
%(z,z)+ %(p— z2,p— 22+ €z, p— 20+ j(z)+ t(j(p)-j(z)),
%(p— z,p— 22+ {z,p— 22+ j(p) - j(z) > 0.
t_)O,
(z,p-z) 2Cup— 20+ P(b(u.z)- blu,p)) -
PN(w,y), Up,u)?= {N(w,y), Wz, u), (9)
G,p- 20 >(u,p— 20+ P(b(u,z)- b(u,p)) -
PN(w, y), Np. 2)-
2 (6) . .z (6) ,
9.
%[(p,p)— (z,27] = %[(z+ p—z,z+ p—z)— {z,2)] =
G,p- z)+ %(p— Z,p— z) ><z,p— ) 2
w,p>= u, 27— PWN(w,y), Up,u)>+ O(b(u,z)- b(u,p)) >
u,p?— u, 22— PWN(w,y), Wp,z)2+ PN (w,y), Wz, u))+
Pib(u,z)- b(u,p)), Vp €H.
. Vp €H,J(p) 2I(2).0(z) = mipJ(p)-
2.1 uo € H, Unt 1
wn € T(an), Nwn— w1 Il (14 1/(n+ 1))H(T(an)- T(an1)),
yo €A(an), Nyn— vy ll <(1+ Vin+ 1))H(A(an) — A(an1)), (10)

(LL,H_],D— LLn+1> ><an,7]_ un+l>_ p<N(Wn>}’n)7 n(”’ Un+ 1)>+
pb(an; Un+ 1) - %(am 1)),
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wa € T(ba), Nwa— war Il <1+ V(n+ 1))H(T(bs)= T(bw1)),
yo €EA(b), Nyn= yur I (14 1/ (n+ 1))H(A(by)= A(bu1)),
Cam, v = any 2 bn,v— and— BN (wn,yn), W v, an) )+ (1
Bb( b, an) — Bb(bn, v);
wa € T(un), Nwn— waer |l <(1+ Vin+ 1))H(T(un)— T(uw1)),
Yo €A(un), Nyn— yur Il <1+ V(n+ V))H(A(un) = A(tne1)),
Cbuyv = by 2 Cun,v = bud = BN (wn, yn), Wo, ba)d+ (12)
Wb( twn, bn) = Bb(un,v);
Vo €EH,n= 0,12 ..., B u> 0
2.1 2.1, (2) (5
3
3.1 N:HxH H B &> 0) Lipschitz ,
A, T:H ~ CB(H) U v(> 0)Lipschitz ., N T ,
a> 0 THxH H ( 0> 0) Lipschitz ( 5>
0). b(*, *) (i)~ (iv). 1.1 , w€Hw€T(u,

y €40 R AR R (PR
2.1

(10),

Qny V= wn) ><an_1,v— un? = PN(wae 1, ¥ne 1), W0, un )+

B(an-1, un)— B(an-1,v), (13)
ety 0 = wne 1) 2 Cam v — uni1)— PN (wn yn), v, 1)) +

B(an, un1)— B(an,v). (14)
(I3 v= unm (14)  v= u,
(un, wun+ 1— wny 2 (an L une 1= un)— PN (wn-1, yn-1), Woun 1, un) )+

B(an1, un) = B(an1, uni), (15)
Cune , un— wne1y 2 an, un— wne1Y= PN (wn, yn), I wn, une1) )+

O an, uns1) = O(an, un)- (16)

(15)  (16) ,

<un+1_ Up, Up — un+1> > <an_ Ap-1, Up — un+l>_ pw(wn,yn)_

N(wn— I Yn- 1); rl(un, Un+ l) >+ g)((ln_ An- 1, Un+ 1) - g)((ln—l_ An, Un

Cltn = ns 1 Un = Une 1) S e 1= ny Un = Uns 1) —
PN (w1, Y1) = N(wny yn )y N thny tne 1)+
B(an— an-1, un) = B(an— an1, un1) <
Can-1= an, un— unr 12— PN (wn-1, yn-1) = N(wn, yn-1), N tn, unr1) )+
PN (wny yn) = N(wn, Yue 1) s Wty tns 1)) + B an— ant, tn— wnse1) <
Can1= an— B N(wWn-1,¥n-1) = N(Wn, Yn-1) ), n— Une 1)+
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p<N(wn—1;yn—l)_ N(wm yn—l); Up — Un+ 1— r](un; un+l)>+
PN (wn, yn) = N(wn, yn-1), W un, uns 1)) + B an— an-1, un— un+1) .

= st 12 € N 1= an= N (ot yu 1) = Nwnyu 1)} 11 = e 11+
PN (wn-1,yn-1) = N(wn,yn-1) Il Nun— wnr 1= N wn, une1) I+
PUN (wn, yn) = N(wn yu1) I 1w, wne 1) M+ OV lay— anct I Ny = wper 11
N T Lipschitz
lan1- an- F{N(wml,yml)— N(wn, yn—l)} 12 =
I an 1= an II>= 20N (wn- 1, Y1) = N(wWn, Yn- 1) Gue 1~ an? +
o3 WN(wn- 1, yn-1) = N(wn yn1) 1% <
(1- 2@+ PBEY(1+ Vn)?) a1 an 1%

N (W ts Yo 1) = N(wn yn1) Il <
Bllw, 1— w, Il < By(1+ /n) la,— an1 Il.
(e, *) Lipschitz ,
ltn = wne 1= Wty wner) 17 =
Wty = et 1P = 2€un = s 1o Nty e 1))+ 1 11, 1) 117 <
(1- 20+ 02) = wpe ||2,
U wny e ) IS8 = wner Il
N Lipschitz A H-Lipschitz ,
N (wn, yn) = N(wnsyu1) | KENyi= yo Il K1+ V) lan1- an I

Ny — e Il <9,l lan1- an ll, (17)

0.= J1- 200+ @BV (1+ /n)>+ PBY(1+ I/n) J1- 204 &+
EUS(1+ 1/n)+ Py.

0= J1- 20+ PP+ @By J1- 20+ 8+ @S+ Pv,

0~ 0= g(P) + Ok (18)
g(P) = J1-2pu+ PRV

0< 1. g(P) g(P)= 1= (wBy?, p= a/BV2

P= P g(P+ K< 1 x< 1. 0 0< 1

0< P< %&%IZL, k<1, k< a.

?

lan1— anll <O, Il by 1= by I, 0, < 1,
Wb 1= bp Il <O e 1= wn I, 0, < 1.
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—

e 1= wn Il 000,200 1ty — w1 Il <O Ntn— 1y I, 0, 0.
0< 1, (17) (18) {u} H Cauchy . un u, n_ oo,
(11) (12) T  H-Lipschitz , {wr} {yr} H Cau chy . Wh
Tw.y. y, n oo T(u) € CB(H),A(u) € CB(H), w € T(u),y €
A(u) .
(uyv—ud) 2 u,v- ud- PN(w,y), v, u)>+ Pb(u, u)- B(u,v),
Vo € H,
WNo(w,y), Vo, u)Y+ blu,v)— b(u,u) 20, Vv €H.
3.1 3.1, 2 0
32 1 3.1  (Huang!?!), ,
2) 3.1 Huang!*" 3.1
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Auxiliary Principle and Three-Step Iterative Algorithms for

Generalized Set-Valued Strongly Nonlinear Mixed
Variational-Like Inequalities
XU Hai-li GUO Xing-ming

(Shanghai Institute of Applied Mathem atics and Mechanics,
Shanghai University , Shan ghai 200072, P. R.China)

Abstract: The auxiliary prindple technique to study a dass of generalized set-valued strongly nonlin-
ear mixed variationaklike inequalities is extended. The existence and uniqueness of the solution of the
auxiliary problem for the generalized set-valued strongly nonlinear mixed variational-like inequalities
was proved. A novel and innovative three-step iterative algorithm to compute approximate solution was
constructed. And the existence of the solution of the generalized set- valued strongly nonlinear mixed
variational-like inequality was showed by using the auxiliary principle technique. The convergence of
three-step iterative sequences generated by the algorithm was also proved.

Key words: mixed variational- like inequality; three-step iterative algorithm; set-valued mapping;

auxiliary principle te chnique



