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x f(x)- A"\
w= |y|, Q(w)=|g(y)- B')\|"
A Ax+ By- b
VI(4)~ (5) SVI(W, Q), w
w €W e
VI(1)~ (3)

mi(f (x) + g (y): Ax = y = .
(- o+ o g:R'T (- 0+ o
[#8]° Chen  Teboulle [ 1]
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f:R"

€arg minh(z) = {v h(v) inf h+ 8}
(x%y% N) € R" X R" x R/,
{(xk,yk, }»k)}ER"XR’"XRl:

[ (Chen  Teboulle)
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= aearg min{f(x)- (X— B(Ax" - y), Ax)+ (1/(2B)) llx - x* ||2}-
¥ 2
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¥ 3
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e < B <min I_Te,zl”_TSH, Yk 200
I ( [4,5,913]) (
14]) .
I [ 15-16]: [ 15] Bregman , Euclidean
[16]
I a B B
I a O a
. B

1A Il

VICH ~ (3)

0.0 0,



1485

(x',y', X) ER"xR" xR, (k+ 1) .
(x'y", M) € X x ¥ x R;

) (xk+ 1’ yk+ 1’ X‘H 1) E Rn, x Rm % R[.
M N, M ~N(M = N) M- N (
) lvlly= Jv My v M . HER* RER™ SER™"
R >2A"HA S >2B"HB . T,
R > (2+ TA'HA+ SR, S = (2+ T)B'HB+ 7§* (9)
, HR S .
[16-11,17]) .
Ty, {w) ,
sgp\ﬁ: VE(O, 1) (10)
%0 e> 0,w= (x%y° N) €EX x yYxR k= 0
1 X E€x & ER,
(x- ) f(xt) = AT X HoAd s B - b))+ R - F e E)) Do,
Vx € X, (11)
& 1% <Swllx'- "Ik, Ri= R- (2+ T)A"HA- (12)
¥ 2 yy €y &eRr,
(y— v e - BN HoA+ By - b))+ S(y'- yhe B} 2o,
Vy €Y, (13)
g 115 <v Iy~ y* I3, $,= S- (2+ T)B'HB- (14)
¥ 3 X
N= XN- H(AX' + By" - b)- (15)
%4 :
W' - wlle< g W' ; 5 O
1.1 (9 (12 (14 R, > (T/2JR S,> (/28 (12) (14)
1.2 (12) (14 (11)  (13) vVE (0,1 . (D
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1.2

1.3 (8) B, , , A ll
I R S H
1.4 I
0 0 &
G=|0 S 0 . &= g ‘ (16)
0 ITI (ntm+l)x(n+m+l) 0
, G .
ﬁ 5 wk wk+ 1:
wt s Wi ard( w,w, ék), (17)
_ £ o w. o w'. &
ar = eak, Y& € [ Y1, Yu] S (0,2), ak:= ||d(wk, wk, ik) % (18)
P(w', wh, &)= (Ax'+ By' - b)'H[A(x"- y")+ B(y"'- y")] +
(w - w)'Gdw', w, T (19)
d(w,wh &)= (wh- wh) - T (20)
¥ 6 k= k+ 1, 1 O
1.5 2 , oW L= d(wh Wt & lw- w" 1% W
Qy; Y
1.6 wh! W, * Pwo(*) G
w s :
Pyl v] = argmir( lv- ullg u€ @,
wl= Py alw'- ad(w', W, &) (21)
(17) . .
( XY ), (21) Wb
- d(wh wh T 0 .
2.1 w = (x .,y ,N)EW SVI(W,Q) . W,
whoo(11) ~ (15) LW w8 dwh W T (19 (20) .

(W= w)TGd(wh, wh &) 2 oW W E, (2)
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G (16)
w=(x" oy X)eEw w = (x" Ly N ) EW . (4) . ow= (X,
y . N,
(x'= X )'f(x)- AN ] 20 (B)
(11) x=x, X N+ HA"+ By - b)( (15) )
(x"- x*)"{-f(xk)+ A'X - A"HA( - )+ By - Y+
R(x - x'- &)} >0 (24)
(B) +(249) S

(o= AT N - ATH A - )+ B - 3
R(x' - x"- gk)} >0

vy B N X - BHAGY - X+ B -y
Sy - y'- €)) >0
Ax" + By" = b, Ax"+ By" - b= H'(X- X),( (15) ), 2

(W= w)TGw - W= E) 2
(Ax"+ BY' - b)'H[A(x"- x")+ B(y' - y'))e

wh— w' o= (wk— w*)— (wk— wk)‘
d(wk, wk,gk) ‘P(wk, Wk, ak) , . O
2.2 eewk, wh &) dow', wh T (19) (20)
c> 0,

o(wh, wh, E) >%I|d(wk, W B e o llwhi= whll%,  VE 200 ()

(20)

2w - wh)TGd(wh, Wk, &) =

Nd(wh, wh, E) 115+ lTwho whlla— I1E11%, (26)
Cauchy Schwarz A"+ By - b= Ffl(}\k— }\k)( (15 ),
A"+ By - b)'HA(X - x') >
1 T
-5l XN— Nl - 2+ 7 lleb= xF 113, (27)

2(Ax* + By*— b)"HB(y" - y') 2

I N 2 T )
(27)  + (28)
2 Ax'+ By~ b)"H[A(x' - x*) + B(y'= y')] >
- 2+2-|: N = Nl = 2+ Dl = 6" g = 2+ DO = )

(26) (19)
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e I (§ 3y (29)
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(12)  (14) .
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erwh, wh, & /— Wd(w, wh, &) llG+
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21 22  —dw W) llw-w e W . ,
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a
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w EW wA,
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o ld(wh, wh, &) llge
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whoowh (1) ~ (15) WML ) = W G d (Wt W, E),



1489

- d(wh wh T ay

I va) )= w 1% < e w' 1

Y2- y) 2; Y [;—nd(w’f, whE) 1t e llwho wh llz], Vi 20 (35)

b Yo ) =2l AW, wh B = (Pl d (Nd(wh wE E) ) S

Y(2- Y)a; ¢(wh, wh, &)e

. (32
I ova )= w1 < Dwk = w' I— v(2— v)ai 9wk, wh, &)
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o ('P(wk. Wk.. E,L) L.
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25 () - -
2.2 YE (0,2 : (18)
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2.2 {w) WoF jer
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w”  SVI(W, Q) . i .
3.1 W, owt (1) ~ (15) , wE W,
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3.2 w” {w}‘} , w”  SVI(W, Q)

we () , {wh) W

Ilinolonk— whilg= 0,

j],irg”wk/— wolle= 0

{w’S} cw W : w® € W
{w’%} 3.1 (15) x€X y€y

(x—-x5)"[f(xh)- A" N 2

(- o ATHIAC = e B ) - Rex- 8- B}
(y-y)'Teyh) - BN 2

(y' - y)T{BFH[A(x}‘}— x5)+ B(y -y )] - S(yh- Y- éf:/)},
Axliv By b= H '(XNi- Xi)e
x€X yc€y, (38) (39 .,
(x-= x°)"[f(x) - A"\"] 20, Vx € X,
(y=y)'[f(y")- B'X"] 20, Vy €y,
Ax "+ By°°— b= 0,

w® SVI(W, Q) .
3. 1 {w"} SVI(W, Q) .
{w% w®, wh we
32 w”  SVIW, Q) - (37) w W,

lim wf— wllg= Limllwi—- wellg= 0
koo J [S)

31 (36 ay > /2 Y= (Vay) €(02), =1,

Wlo why Th
2.1
Q= llwie w 1= llwhse E - W 11% 2
29wk, wh ER) = d(wh, W, ) Il e
2.2, (41)
Iwf— w™ %= whse = W™ 1% 22¢ 11 W= wh 1%,
(40)
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Improved Proximal- Based Decomposition Method
for Structured Monotone Variational Inequalities

LIMin', YUAN Xiao ming’
(1. Department of Management Science and Engineering, Schod of Economics and Management,
Southeast University, Nanjing 210096,P .R. China;
2. Department of Man agem ent Science, Antai College of Economics and Man agement,

Shanghai Jiaotong University , Shanghai 200052, P.R . China)

Abstract: The proximal-based decomposition method was originally proposed by Chen and Teboulle
(Math. Programming, 1994, 64( 1): 81 101) for solving convex minimization problems. This paper ex
tended to solve monotone variational inequalities associated with separable structures with the im-
provements tha the restridive assumptions on the involved parameters are much relaxed, and thus
makes it practical to solve the involved subproblems easily. Without additional assumptions, globa
convergence of the new method is proved under the same mild assumptions on the problem’ s data as
the original method.

Key words: decomposition; inexact criterion; proximal; strucured variational inequality



