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ARG A AT HE A R e Q, R I N AR UKL,
(u—u*)T'F(u*) >0, YuecQ, (1.1)

Hrp & R Pig— MRS AR, A F() A R B A S WU, AT, 31407175 A AN
A PRSI, BI2%5 R I ANSECRAT AN (45 H):

u—<x) F(u)—(f(x)), (1.2)
y 9(y)

Q={(z,y) |z eX, ye), Az+DBy=»b}, (1.3)
KL & R Y a5 R R R™ Py AR AN A, A € R R B e R 4558 (AR RE,
be R BLEMINE, H f: X >R Fl g: Y — R™ E4E MR RBU. BT £ g 205 54
oo My AR, BATRIZIAR S AE R W] 53 B A A BARX A A A R 1 45

LA
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Ha), AR FRATTAS ZAEAR 22 10 S B ] 50 b 4 208 AR, UG 7R B R A 28 B I AS Tl st o, G 2
WSCHR [1-7). AERMPXBAAERREHIIAL 3 AFEX R (1.1)-(1.3) &, CEARZI50 R 57254552
Hok, WOCHR [3,8-14].

FZIER A (1.1)-(1.3) H A2tk N W, R ARl 54> Lagrange 6 1> A € R, 3&A1]
A AT AR 3 ANSE L) (1.1)-(1.3) FISEMTE

ez, (z-29'Q(*) =0, VzeZ, (1.4)
/\q:l
x flz)—ATX
=1y |, Qe =] gw)—-B™™ |, Z=xxYxR. (1.5)
A Ax + By —b

H TR, AL A G (1.4)-(1.5) 4 MVI(Z, Q). XT3RS AER 0 MVI(Z,Q),
Gabay 45 [15:16] f5 BLEE W — PSS Iy a3, 12550005 R ARG ot w7 S A R T
HOL, AER (1, A) € Y x R A, BT sl & e X A B AUk

(' =)' {f(@) — AT N = B(AZ 4+ By —b)]} >0, Va' € 4x; (1.6)
WG, R (2,0 BGRB8 g ey it FAZER:
(' —9)"{9(g) - B"A = B(AZ + By - )]} >0, Vy € (1.7)

BJa, MM (&,9) 015 B F Lagrange &1 X:

A= \—B(Ai + Bj—b), (1.8)

X B> 0 EFSERE R IER TS5

M EIRAE T 5 ) I IAE SR 55 I, %75 1050 — A KL AR 93 ANGG 2S5t i) o3 At F— R AR AR 3 A
ST ) AT IEACK AR, B TR R T IR ] o gk, HAT RAF BRI, T VALK AR
R FIARF AT 43 15 5 A AR o3 AN 5l A5 32 7 k. Ak H AT, 288 5 LI ERS ST E Lagrange bR
H D781 FOAR R B S 151 (BB AESL N RIS T ARR AR ik e, INSE b Bk s i, 887
) RE A A R T B 2 2 AR AR T RPN ANSE 7 ) (1.6) A (1.7). BRIk, SRR 2L
P AT g . A7 B0 SR AR AN AL 4r AR 7 ) U S AHE . IR, O IR 2O 8O T £y
ROHBSRAE T ) 8L, JF B T AR 2 AN R B SR A rh — Rl R 59000 A1 BN — M ik R,
V8 B A B (1 7 ) AR ol 5 LR PR () R AR 5, — A LA R B P )7 I bl — AN
B ) R G SR AR 2. 340, IBUE VESEA TE o0 M, R SR A — A1 ) @A EAEAN RISk, sl AR AR
K. PRI, 55— SR 2 o) W AT ARG R A AH LR %0 SR A 7 ) 8, RS SR A L5 T AT L PR
A XIS K TEA AR, JEOGER V328 7] 2 WOCHR [8,9,19-26].

AL, SCHR [3,27-33] TPEREHUE SRR, A IRATHI A T7 )ik SR Al % 2K i) S, 152
K B X FE I BUE R IR AR BN B A EAR A ORIE SR B Sk, (B2 2 3 308 i e sioH
FE; i ANEKI B AT fE 2 SEIEASL. Rk, J)— 2ok Sems e vo i i 31 240 8 2l K11
Bk, AV B RIS RE h s s P B, IR R Y, RO R 1 T 2 LS
Wik [24,32-34].
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AR LTI B ) 10 2 b et S HS BEARAT Rt B i Ay IR SR ), (AR S, B
ESCHE R TR IR i) R T S A 7 Tl i IR T SR IR, AT 3R AT SEMIEE e SR AP AR 43 AN A 27 il L)
A DU TS EJE, AR RS DL T, SRARAR 73 AR U B AR — PRI K . Dk, AC
P PR A Ty ik SRR RE T, BAT TR B IR A Ty VA AR 73 ANSE A7 L (1.6), 11053
ARG ANEE ST RS (1.7) )R ARt T R AR

U+ B9(@) =y + Byg(y) — ey(y, ), (1.9)

=

ey(y. B) ==y — Pyly — Bg(y) — BTN,
H
A=\ — B(Az + By — b).

BRI, FHEE SR A8 T i) i AR 73 NS ) (1.7), XL ) (1.9) R4 R 0L N 2K 5
RAFFT 2. i H, AW g 2R, WISy + g(y) 2R RE TP, XA RN AR
52 A0 RAE AT LA .

ASCEFRQUR: 55 2 W RAT T BB LA AR AN B R P R Y 56 3 1 - FoBr i
ASETTVRE, FEMOB 3R 0 — 2oV 5T; B ik i 2 R SRR A2 2R 4 14t TR, £E50 5 W31y
S50 IR BRI 45 SRR LW T I AT s i, FRATIAS ARSI — 2 S M B

2 &R

B, TATH ||z]| = VaTz IR Buclidean juil. 4 Q & R® F—ANHEE A T4E, H Pof] &
A R™ B Q 5, B LUR:

Pqlz] :=argmin{||z — y|| | y € Q}.

IRA, RIS 5 S, B 1A W .
SIER 1 B9 % Qo R PR BN AR, WAER w0 € R FMER w e Q, NAUAER AL

(u — Po[u))" (w — Polu]) <0, (2.1)

it
|1Pafu] = Pafo]l|* < [lu—ol* || Pau] — u+v — Pav]|*.
YR RIESEEL B M o € R, H e(x, B) RRKT F() MR ZEREL, B,
6($,5) =T = PQ[x - 5F($)]7

WA G R 5 |3, A SGUE I WL STk (36, 37).
138 2 & o R SAENXE (1.1) BF, 9 HACY e(a*, 8) = 0 XHER B> 0 #BHAL.
TG F A RIRAT, SRR AR B (1.1) S THRAZERE e(z, B) MDA, XN
AR SR T — AR,
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EX 1 X FQ— Ry, AR
(u—v)T[F(u) — F(v)] >0, Yu,veQ
AL, WBR FAE Q b B A AL IRy 15
(u—0)'[F(u) = F(v)] = nllu—v|? Vu,ve

BT, WIFR F A Q b .

R SCEEsh, T R B

B& 1 G xR Y AR R ORI R AR A T, FLH f(o) T g(y) SR X R Y
S 1.

g2 ARG MVI(Z, Q) MRk 2* A1,

g 8 RHERLEN (v, 0), TR (16) BAEATMRIN.

D BB 53Ty Tk (R AR B 8, SR (3,24, 32, 33]. BRI, B (RO B A 4
HOSFHVEIEL 340, i 7 A g SRR, LS X M Y R, WA RS MVI(Z, Q)
MO 2 2 I A,

3 BAERHEEZEMR

BT 1 Re, JATBIAE E 3R Mol A T 102k i AR 4y ANSE U MVI(Z, Q).
BE1 HRBAEE

WO 4E e (0,2), 8€(0,1/|B), e > 0; FEHHILANT (2°,4°,0%) € X x Y x R, & k= 0.
F 1 b zF e & I AR KT

(' — Z*)T{f(@*) — ATINF — B(AZ* + By* —b)]} >0, Va'eAX. (3.1)
2 %
ey (", B) =" — Py[y* — Blg(y*) — BTA")), (3:2)
K
M= \F — B(Az® + ByF —b). (3.3)
E XK ap N .

X o(2F, 8) 5 w(zk, B) 4301k
o(2*, B) = lley (v®, B)|1> + BEIA(F — &F)|12 + | A — XF|?
— BA" = NI)T[A(2" — 2%) + Bey(y*, B)), (3.5)
F
(=", B) = |ley (¥F, B)|1> + B?|AZ* + By* — b — Bey(y", B)||” + B*|| A(z* — &")||. (3.6)
%3 W max{||A(zF —3%)||, ey (v", B)|l, | AT + By* —b||} < e, WIFLEZL 1l B, A k= k+1,
ol 4.
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T4 AR R

oh Tt = 2k — oy B2 (2P — 2F). (3.7)
5 K FIARLE TR E]
v+ Ba(yF ) = oF + Bg(y®) — vaey (vF, B). (3.8)
$6 IE, EHkET
ML = 2\F — yay B[AZY + By® — b — Be, (y", B)). (3.9)

WA 1 X (3.4)-(3.6) & XK ayp AR of L, yitt § A+ AL RS S ORIIE T
WL A SR s

WER 2 RIREAE R GRAUh, R WA B B 1 M 5. iR 3, Fi (3.1) HIREG
(RIS 7 vk AR R ), TSk . 20 5 b, BATFH LM — A ARZeth JrfEdl. 17 il B fry e
U 1+ Bg SESRELAR, AITIXAN T 1] A& 5 TSR ).

oG, BATE R AN BRI BCD 3 s L ) ) 3 .

133 # AZF 4+ ByF — b =0, AZF = AzF K e, (vF,8) = 0, W (2%, 4%, \F) & MVI(Z,Q) 1
il

WERR A R AN AT A Axk + ByR — b= 0. BT (3.3) I AR = NE R (3.2)
FARBE e, (yF,8) = 0 A

y* = Pyly* - Blg(y") - BTAM] e .

AR (25 y% A\ € 2. & Q=Y Fl u:=y* — B(g(y*) — BTNF), FARAN (2.1) , #EHEWT 15

W —y")T(g(") = BTN) =0, vy e

gi b, LSRR 4518

Az = Az, (2 — i) T(f(F*) — ATAF) > 0, Va! € X,
ey(yF,8)=0, =9 W —¢)TW") -BTIN)>0, Vy e,
Az + ByF = b, Ak + ByF = b.

M) MVI(Z, Q) FHTA SR AL, BERIBEE, (2%, y%, AF) 8 MVI(Z, Q) M. ks, O
P 2 PBE o WTUEEENRDK, HIERIOERP UIRIE ap AHEIER. B4,
(3.5) HE X (2", B) W% R IETAAT. ST | BERT AT ORIE 4541 1R BT
B384 ERIEARH, 2 (3.5) FITE LIMREL (25, B) i 2

o(z",8) = clley (", B + B A(z* — Z")[|* + (| A= + By" — bl|*),

J
+H

cm1 - YV2 (3.10)

2
HWERR  AH Cauchy-Schwarz AN55E, FATTH
1

G- T+ By -0 > -5 (VAR - 2P

| Az* + ByF — b||2>
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K

(A2* + Byt — )T Be, (s, 8) > (f 1Be, (s, BIP + —= [ Ad* + By b|2)

1

B v
-5 (VELBIZey 0¥ )P + sllas + Bt~ )
o LTI RA (3.5) o, RIS 0 O0REE BIBY < 1, AT LA

(1= L5181 ) lests )1+ (1 - YA - 37+ A+ Bt o)

o(,8) =
> (1= 22) les, B0+ 7AGH 7 + 521 s + By = ol

=3 O
XFF R PR E o b, #2070 < [|a|® + [|b]|2. BFk,
|AZ* + By* — b — Be, (4", 8)|?
= || Az + By* — b — A(z" — &%) — Be, (4", B)|I?
= [ Az* + By* — 0] + [|A(z" — 3)|? + [|Bey (v, B)|1? + 2[A(z" — #")]" Be, (4", 8)
—2(Az* + By — b)T[A(2" — %)) — 2(A2" + By* — b)T Be, (v, 8)
<3([|Az* + By® = b|]* + [|A(z" = Z°)|° + || Bey (", D))
ity (3.6) X, B
b(z", B) = B[|AZ* + By* — b — Bey(v*, B)[1 + lley (4", B + B A(a* — 24)|)?
<362 Az” + By* — b|? + (36 + BN A(«" — Z)|1” + BB BII* + 1)lley (v*, B)II°
< C(B*||Az* + By* — b + B2l A" — )| + lley (4", B)]1%), (3.11)
Hrp
C :=max {3+ %,36°||B|* + 1} . (3.12)

T (3.11) RN 4, FA TG W F&5e
I35 AR k(k > 0) SOEART, 7 ap > ¢/C >0, HPEE ¢ 5 C 405l (3.10) LM
(3.12) e .

4 WS
AT SR 2 WP BT, RATIE AT AR S A RS, T O (R S T
r, JA1id
O(y, B) =y + By(y)-

I3 6 XLEM (yF, b)), £ 3% 2 A (3.1) BIfE, WX MVI(Z, Q) MATE#
R(z* g, ), #AT

(AP = XT(AZF + ByF —b) > B(AZF — Az*)T(AZ* + By —b) + (\F — X*)T(By* — By*).
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IERR 1 (2%, 7, A7) AR ANEIUR R (1.4)-(1.5) AR, LA 2% e X, WS
(= 2T (f(2*) — ATAY) > 0.
F—J7m, BTk e (3.1) R, IFEH 2 e X, WA
(" = F*)T{f(3") — AT\ = B(AZ" + By* — b))} > 0.
He LR BASANEE A N, JAT IR
(@ =) H{(f(z") = (@) = AT = \F) = BAT(AZ" + By — )} > 0
FUH £ vt s baUE R e
(A = XT(AZP — Az*) > B(AZ* — Az*)T(AZ* + By* —b).
H4&AF Ax* + By* = b, K FIRAE, MG
(A = X)T(AZ* + By* —b) > p(Ai* — Az T (AZF + By — b) + (\F — X)) T(By* — By*).

UEEE. O
I3 7 A {(oF, R N} REHEE 1 P AEREAUTA, B (2, yt, N 2R MVI(Z, Q) T —
fift wsi, )

[, 8) — a(y*, 8)] " ey (W, B)
> lley (", )2 = BOF = M) (By* — By*) + BOF — M) Be, (4, )
+ BN = N)T(By" — By*) — B(AF — M) T Bey (4, B).

WERR EAE (2.1) 1, & vi=y* — Blg(vF) — BTIF], Jow:=y* € Y, BI04
{e,(v*,B) — Blg(y*) = BN —y* — ey (y*, B)] 2 0.
F—J5 L, T (2%, vt AF) &R MVI(Z,Q) HIfiE, LA Pyly* — B(g(y*) — BTAF)] € Y, AI#fEfS
Blg(y*) — BENT[y" —y* — e, (¥*,8)] = 0
F UL AN, R g 10 PR s R4S
[@(y", 8) — @(y*, B)] " ey (v, B)
> [ley (y*, B)|I> — BN — M) (By* — By*) + B(y" —y*) lg(y*) — g(y™)]
+B(AF = X Bey (v*, 8) + B = X)T(By* — By*) — BOA* — A") T Bey (4", §)

> |ley(y", )II2 B = X)T(By" — By*) + B(N" — A*) T Bey (y*, B)
+B(NF = N)T(By* — By*) — B(N* = AT Bey (v, B),

HEEE, O
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I3 8 X MVI(Z,Q) WAL —f# (z*,y*, \*), FHIANZER AT

INFE = X2+ @ B) = @y, B + AT — )]
<A = X2+ 12", ) — @(y*, B + 1A —2*)IIP = 7(2 = Yare(=", 8).  (4.1)

IERR 5L, H(3.9) XML 6 AIHERT

INFE = X[ = A" = X* = yanB(AZ* + By* — b — Bey(y", 8))|
= [|A* = N2+ 7*ag 82| AZ" + By" — b — Bey (y*, 8)|”
= 29BN = N)T[AZ" + By* — b~ Bey(y*, B)]
< INE = X2 420282 ATF + By — b — Be, (4, B)II° — 21018\ — )T (By* — By")
+ 2vax BN* — AT Be, (y*, B) — 2var % (AZF — Ax*)T(AZ" + By* —b). (4.2)

A, FIA] (3.8) MG 7 ATLAA 2

@y, 8) — @(y*, B)II°
= [|2(y", 8) — ®(y*, 8) —
= [|2(y*, 8) — B(y ,5)\\2 — 2y [®(y", B) — D(y*, B)] ey (v*, B) + v oilley (", B)II
< @(y*, 8) — (v, B)|1* + ak”ey(y BN = 2youlley (¥*, B)II”
+ 2y B\ = AT (By* — By*) — 270, 8(\" = A) T Be, (4", )
— 2y B(A* = )T (By* — By*) + 2vai (A" — M) Bey (v, B)). (4.3)

vagey(y", B)|?

FFE, /1 (3.7) AT
[A(@M —2)|]* = [A(z" — %) — yapB2A(a" — 392
= [ A@* = 2)[]P = 2y B2 [A(z" — 2T [A(e® — )] + 7 Pai B | A" - 20|17
= [ A@® = a")[P = 2y B2 [A(F" — 2T [A(e® - 7)) + 7P ai B A" - 20|12
— 2yay, B2 A(z" — 3M)|?. (4.4)

Ko (4.2)-(4.4) AR, B3

AL = X2 4 [y, B) — (y™, )1 + | A" — )|

<A = X2+ (104", 8) — 2(y*, AP + [|A(=" — 292
+77aiB%|AZ" + By" —b— Be, (v*, B)II° + v ailley (vF, B)II° + v i 8| A" — 3|7
— 2yaley (¥, B)|I” — 2yan || Az — AZ¥||* — 2yan B(AZ* — Az*)T (A — )
— 2y BAF = M) T(By" — By*) + 2y B(A* = X¥)T Bey (v, B)

= [\ = NP+ @45, 8) — @(y7, B)I° + [ A(z" — o)
+7°ai 82| AZ" + By" — b — Be, (v*, B)II” + v ailley (v*, B)II° + v i Y| AG" — M)
— 2yauley (vF, B)|I* — 2yan || Az — AZ¥||* — 2ya BN — M) T(AE* + By* —b)
+2yarB(AF — X)T Bey (v*, B)
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= [N = X2+ (12", 8) — (v, AP + A" — 2%) |12 = 2yanp (¥, B) + Y2aiu(2F, B)
= [N = X2+ (125, 8) — 2y, AP + A" — )2 =22 = Mg (=", B),
A A AN EE R S AT Az + Byt = b £33, Bn AN EARH o 5 XA 2. GEEE O
FE T R A SO VR S e BE.
EIB 1 EEEE 1 P ERTEITEACEI N {(aF, yF, NF) Y, WIS 751 b 5 SR 1A 43 AN 25 3 i)
MVI(Z,Q) —AMi#.
IERR 7RSI 8 MAEES (4.1) 1, B o(2F, B) Fl ay AEFTE S v € (0,2) T LAHfEH
AL = A2 4 [y, B) = D(y™, B) |1 + | A = 2¥)|?
<A = NP+ @y, 8) — @(y*, B)17 + [|A(z" — )2

< oo (4.5)
BRI, JP) {(Axk, vk AR} A A R (4.1) BT IR, f

V(2 = arp(e", B) < [N = N7 + 1@ (", B) — @y, B)II* + [ A@® — 2]
— A= N2 oyt ) — @y, B)17 — JAGET — 2.

Xt EIRARE LT R, WIS
Y2 = ap(*, 8) <X = NP+ [12(°, 8) — @y, H)I* + | A2 — 27)|| < +oo.
k=0

G55 o = ¢/C > 0, B EIARZE AT A limy, o0 o(2%, 8) = 0 7. I, HRPES 3 4 AJ 45 A48,

ley(s*, B =0, JAz* — A#*| =0 % lim |Azb + By* —b] = 0. (4.6)
k—o0

klim klim
[T (A, %, P} AT S0, WD — NI, T8 (A, 520, 30). BT 01 {(Ash, g, \bo)}
BT {(Aa, 5>, X)), M, % (4.6) ket 7 HIHR B AT 79

e, Al = ||ey ( tim v, 8)| = tim fle, ™, B =0,

J—0o0 J—0o0

Az — Az®|| =0 J [|AZ> + By™ —b|| =0,
FRLLEIE 3 T4, (5°°, 570, A°°) R MVI(Z, Q) HUfR. Y (x%,y7, \*) EATRENRE, WL7E ik
BETR AT (2, 5o, A%) RAREE. H551H, HL4R (4.5) AT

AL = X2 4 (g, B) — (y, B2 + At — A

<IN = A2+ [2(, B) — By, AP + [ A* — A7,

R
AEHL _ yoo AR — e
Oyt B) — @(y>=,B8) || < || @y, B) — (y>=,B)
Agh+l - Az Azt — Az
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SRS il m] o3 B A AL 0 AR S — BB (KA U7 )ik

NTERA PR % 1 P ERERUT S {(Azk, yF, AR} ISIEIME— TSR A (A, 4>, 2°). &
B (A, g, N) T {(Axhi yhs Ao} 55— B, W — @A —A K > 0, [IAXHERM k > K,
HAT

AR+ 5\ A — 5\
é(yk—‘rlaﬁ)_q)(:llﬁ) <§/27 ;H\:EP C = (I)(yooaﬁ)_q)(gaﬂ) > 0.
Akt — Az Az — Az

WIEAM M =MAREX, W3~ &g

ARHL _ yoo A ARHL )
(YL B) — (Y=, B) || = || By, 8) — (5, 8) | — | W B) — (3, 8)
Azhtl - Az Az™ — A# AzhHt — Az
S S
2 S — 5 = 5 > 07
UL (A2, 5>, \%) R FEHIIEE A, X ST E. UL, FRa {(Azk, gk, b))} FE7EmE— 38 5 0F
LSS 4 A 5 B MVI(Z, Q) 119 AMiR. TEYE. -

5 HEZLW

AT, N T HESOREE (K “NADM”) [MSUERIL, FATH Matlab 2008b AT SLBL. [
I, FATTRE B B2 SR [25]) F1 [32] I EEAT AL, HLAr Bk PR LLER 1 T el “LPPA” Al
“VADM”. i FE/737E Windows XP R4 T, BLE A CPU Intel-Pentium Dual-Core 2.6GHz, P {¥
2GB () HP &AM BT, EHdng: b, AT “Its.” Fomik s, “CPU(s)” #anit 5L CPU
IBATIN .

il 1 AP & R OuAL )

min {c'z | 2 € Q. N0}, (5.1)

)
H

G ={zeR"| |z <m} K Q={zeR"||lz—-b]|<r}). (5.2)

H T ARAE )@ AT AT M, BAZE AR ST (b)) < 1+ oro. BIBE, ZEFRATEE IR F, AT
ri = 0.5]b]] X ro = 0.6b||. SEASCHER [32] THHIMIE T W& ¢ b BIITER S A BENL A A 7R
(—K,K) 1 (0,10) Z 0] A%k,

TERESINAB R g, B8 (5.1)-(5.2) B hin FEEm e

min Tz

st. x4+y=b,

TEOr, YE O,
Hrh o, FRFEOAE R SRR r A

142



hEREE: B a2 H 2 W

SRR R TR D R ARy AR R R w € Q, iR

(u—u")'F(u*) >0, VuecQ,

() )

Q={(2,y) |2 €EOr, YEOp,, x+y—b=0}.
TEREES, PR (3.1) S0 T 34K08 28 € o, 15
(' — B — [\ =B~ —b) =]} =0, Vi e€o,,.
A q" = \F = B(yF — b) — ¢, W ETHAR S ANEE 2 i T R
S { 5 <,
rig*/llg" |, .

FEN, T g(y) = 0, WO SE T (07 1R 8 (3.8) mI G I Ik ACKS 3U R AR A,

)
|

LA

Yt = ¥ — yage(y®, B).

R, BRATIAIREAR S (20,90, 00) A4k 0 W&, & K = 10, v = 1.8, WSH
B =0.8 LMRIE 8||B| = 0.8 < 1 fHROL (FEE: |B|| =1). WASHUIEEN e = 1078,

ST 1, FATA A =R AR T S AERON 10 B 106 RS, Hh, & 15T X
Mk [25] (592 “LPPA” R jiik “NADM” Z [ IHUE LhEe g5 R, R 2 #0 7 3¢k [32]) 7k
“VADM” FIHi 772 “NADM” 2 [A] (40 (E L e 4 . Bfe 4h Bk W], 6T AN IR 450 i) 1) 5, — P Aaydiits
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A new alternating direction method for solving separable variational inequality

problems

ZHANG Min, HAN DeRen, HE HonglJin & CHEN YanNan

Abstract The alternating direction methods are attractive for solving separable variational inequality problems,
which solve the original large-scale problems via solving a series of small-scale problems. However, the two
subproblems solved per iteration are still variational inequality problems, which are structurally as difficult to
solve as the original problems. In this paper, we propose a new alternating direction method, which, per iteration,
solves a variational inequality problem and a system of nonlinear equations. The nonlinear equation is well-
conditioned and many efficient methods, such as Newton-type methods, can be adopted directly to solve it.
Moreover, from numerical point of view, nonlinear equations are much easier to solve than variational inequality
problems in many cases. Under the same mild assumptions as those in classical alternating direction methods,
we prove global convergence of the new method. We also present some preliminary numerical results, which show
that our method is efficient.

Keywords variational inequality problems, alternating direction methods, global convergence, nonlinear

equations
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