% 36 %% 10 BHod K FF R CEARRF R 2014410 A
Vol. 36 No. 10 Journal of Southwest University (Natural Science Edition) Oct. 2014

DOI: 10. 13718/j. cnki. xdzk. 2014. 10. 019

EOESAEFRANATREHEE
K EW S S

K%, A

B RIBE R 2% =B, HK 401331

o
™

WEARAELESAFAFRADEFNMGENXZ, BT AN EKBELEHSRFXOO TR YT 5 2 F
EEARGZ T ERAEAR L, AMRES AL THFWFERAX. REAEE S £ 4 TiEYW T I k0l
W, P& EET THABAG— L RIFLER.

X 8 W ELES>FRFR; —RBEENE; E-RERHEF; pLipschiz #8 £ F; m¥F &P L%
FESES: 0177.91 XEAARERD: A MEHS: 1673 -9868(2014)10 - 0109 - 05

AR AR S L 1964 4F Stampacchia 78 3CRRLT P48 . B AR LR 20 B (09 5 2020 R 7. 2200
ARG S 15, B or i EHEE | Ber e vt ROUEHENIE . XIS L AR L MR A BE S RN A
FHA B Z KR IEA BN 7Eid ZAJLH4FE T, AR 2 SCRVER 0T T R 58 K i 72 o A 45 3 |
Jrik (W SCHRLT —12 D). JL284F, Noor 7E3CHKL2 — 3] 5I ARIBESE T — 285 CAEAR A L2270 A 555,
X AR o AR AR O AR AR 3 AN Noor 76 3CHK[2— 3 T rPHiE B T 4052 Jr ik Re i 4k ) 30k o™ 48 43 R 45 =X )
b IR BRI Ok g Sr 1 AR AR o A A5 TR ARG S B[R] A S A M. Noor 78 SCHR 4 1 1) T 25
PR T T AR 28 20 AN S8 SR B A7 AR . BEAMR 25 i T SR AR AR A2 0 AR P A L = AU R T X
WS PEBEAT TR AR SCA2 SCHERL2 — 4 TRYJR & IR S 1 J B R HE — 7 A SR figg 1™ A8 0 AN 5 U 1 28
PO B TEIE S A 0 PR TR R i s

1 &R

B H 25 Hilbert 55 [8], ERNBFTEE S HHE R o A« [, WK & H Pa—4 ks i 4.

EX 1V A K A e € H IR PIsEgEE XN

NEi(uw)={€ H: u € Px(u-+ab)} [@D)
Hrra >0 2%E,
Piw)={u" EK:dxw)=llu—u"|} dK(u)Ziglf( lo—ull

EX 2T X ENEE r € (0, o), A5 K, C K 8RR N IE M — 3 r I 35 1F W £ 24 3 A7 24 %)

Yu€ K, fl0# &€ Ni (w, A+ Wor

O W HEH. 2014-01-01
WA, BHRAKRBERELE 097124 TR A KRBFEE 4 (este2013jjB00001, este2011j;A00010).
fEZ A 3k 521988 -, B, WIIE A, BEWFseA, EEMNFRMAEIE 5T AN,



2 THRFFRCE A SR http://xbbjb. swu. cn % 36 %

1
<H§7H,v*u><§“v*u“2 Vv € K, (2)

% 8T T A AR AR A AN A )
WT: K —K, 2HEMELERT, Ku € K,, ffi1d
(Tusv—u)=>=0 Yo € K, (3)
EED, MR K, =K, MRS 40 T8 i kA8 75 A 25 3 ) 5
Ku € K, ffifg
(Tusv—u)=0 Vo € K (4)
[} (4) 82 Stampacchia 7ESCHRL 1] o B B2 9 7228 23 A 2 )
ARFTRA, ) FMTRw € K, flifg
0€ Tu-+ NE, (u) (5)
MM EAR (5) A SO R 4% 1R I 9 IR R (3) F 4L T B AR 5.
EX3 BT g:. H—H#HKN
1) &S pyE i Y B FAE R B e > 0, flifs

(ga)—gHh,a—z)=¢ela—2'|* Vr.x' € H (6)
2) o Lipschitz #4519 24 FL{L Y 72 76 480 7 = 0. (7%
lg)—g@H Il <qgla—2z"| Ve.x' € H (D
B 1255 Fr e (0,0, BEK, ={u € H: d(u, K)<<r}). MFE K, H—50r -l E N4,
DU T A4 38 T ST
() Vu € K, Py, (w) # O3
(i) Vr' € (0, 1), Py, J&o Lipschitz #2EH9. H Lipschitz ## 6 ="

(i) AL EEAE N, Cu) — A0 5 (5 e 5
513 27 B{a, ) MARGUSEES, (b, ) MIEF, (d,} ZO, D PRYSBEI, Hike
) a <A—dDa, +b,,» ¥Yn=0;

i) > d, —eo,

(i) lim supa)T <O D) | b, |< oo
e n n=0

W lim a, =0.

2 EREE
HoE, FATES T A E G,
SIE3 « € K, IR RS (3) 14 HALY
w' =Py [u" —pTu"] (8)
Hrp Py, & H E—Fr 6T EMNEK, FrE6E.
E Wu' € K, Z[EG M, WXHEZFEE e >0, MG FHhT
0€ oTu" +pNE (w' ) =u" +pNk (u ) —(u" —pTu") =
(I +pNE D) — (u” —pTu™) (9
i Py, = +pNE )AL (9 REMT
u' = +pNEk) '[u —pTu" ]=Px,[u" —pTu"]



% 10 # kOE,F,ENESREXNGE S RYEE A LM > 3

A SR 3 SR AR AR Y AR AN A SR () B DU AR B R
MSFEEE ALEERVGA v € K, R TR T80 (u, )

20 =0 —8)u, +8,Px Luy —pTu, ] n=0.1,2, (10)
v, =0 =7 u, +7,Px [x, —pTx,] n=0,1,2," (1)
2, =0 —=B)u, +B,Px [y, —oTy,] n=0,1,2,% (12)
U, :(1*a,,)u,,+a,,PK,[z,,*pTz,,] n=0,1,2," (13)

;H\:EF‘ PK,- %H ﬁ“i&r 7’I§jEIED—I\IJ% K,» J:E‘Jﬁ?iﬁ, a, 7,87, sV ’6,, 6 [Oa 1] j‘jﬁi&.

1 Y r=coiif, NWAEHFE LRI ARMNE (D WEE, &Y HER a, L, .7, S, AR M
I3 A 55 Ui (0] 81 Noor 348 . Mann 381 Ishikawa 248 75 7.
3 FEHEZR

FE1 % K& Hilbert 20 H (WAES M T8, K, C K &2—r -G ENEE. Py, J& - Lipschitz

r

B F, H Lipschitz # %6 = WARRMEF T K, XK, — K, J& & 3 "L Ml o Lipschitz #£2 /. 40

7
r—r

%ﬁﬁ:ﬁé’?&p =0, a,sf,+7,:0, € [0, 1](n € N, A5 T W AT

Te7 _ 7057 — ]
(i)pjz< ¢ 8’;2(6 ) 58> /67— 1
(i) D) a,(1—0,)=co.
n=0
Hrp
0, =0(1—B,(1—0(1—7,(1—0(1—8,(1—0))))) 0=0/T— 208 T o7 7"

WA C3) AT BIAFAE o € K, W2 (3) 30 BE—20, i PP B Bk 7 A Mk AUF 9 (e, ) BCBIEY w0
IE PR OSCERCA] A e B 3. 10, B 1 RS —ER A A AR, DRtk RS UE W] e 3 1 5 —FR 4 2598 o B
AL e € K, 2R M, Wk 23 A

w' =0 —a)u’ +a,Py.[u" —pTu"] (1
w' =U—=B)u" +B,Px[u" —pTu"] (15)
w' =0 —7)u" +v.Py[u" —pTu"] (16)
w' =0—=8) u" +08,Px [u" —pTu"] an
Hho<a,.p,:7..0, <12
i (13),(14) X I P, ) 6-Lipschitz #ZeMt, A
| wpir —u” | =1 A —a)u, —u")+a, (P [z, —pTz, ] — Pk, [u" —pTu" ]} | <
A—a) lu, —u" | +a, | P, [2, —pTz, 1= Py, [u" —pTu" 1| <
A—a) lu, —u [ +a, 02, —u" —p(Tz, —Tu") | (18)

B T & & <SR 7 Lipschitz M5 7L
|2, —u" —p(Tz, —Tu") || *=
2, —u 1" —=20(T2, —Tu" vz, —u")+p" | Tz, —Tu" [|* <

Iz, —u [I* I*=

—206 =z, —u " +p' 9 |2, —u”
A—206+p" ) [z, —u” |I” Q)
B, H12),(15) X K& Pk, [ 0-Lipschitz # LM,
[z, —u" Il =1 Q=)C, —u")+BAPx [y, —pTy,]— Py, [u" —pTu" ]} | <



4 THRFFRCE A SR http://xbbjb. swu. cn % 36 %

A=) lu,—u" | +8, | Px, Ly, —pTy, ] =Py, [u” —pTu" 1| <
A=) lu, —u” | +80 1l y, —u” —p(Ty, —Tu") |l (20)
oA T J&: & 5@ B A - Lipschitz #2200, BT LA
|y, —u" —p(Ty, —Tu") || *=

vy, —u" 1" =20(Ty, = Tu" sy, —u" > +p*" | Ty, —Tu" [|* <
[y —u 12 =206y, —u” 1 4+p" 9" |y, —u” || * =
A —206+0" ) Iy, —u” |* @20
B (11),(16) X} Py, B9 6-Lipschitz #2:ME, A
[y, —u" I =1 A=y, —u)+7,{Px [z, —pTx,]—Px [u" —pTu" 1} | <
A—=v) llu, —u | +7, [ Px,[2, —pTx, ] — Py, [u” —pTu" 1l <
A=y llu,—u | +7.0lx,—u" —p(Tx, —Tu") || (22)
PN T J& & 5@ B A - Lipschitz #2209, BT LA
|z, —u” —p(Tx, —Tu") | *=
|2, —u" I?—=20¢Tx, —Tu" sz, —u")+p" | Tz, —Tu" ||* <
o, —u” 1" =206z, —u” " +p' 9 |2, —u” || =
A =206+ 9 lx, —u” | (23)
E—2, B 10,7 & Pk, B 5-Lipschitz #LE, A
|z, —u" I =10—=8)0, —u")+8,{Px [u, —pTu,]—Px, [u" —pTu" ]} || <
Q=0 llu, —u" || +8, [ Px, Lu, —pTu,]— Pk, [u" —pTu" ]I <
A=8) lu,—u | +8,0 2, —u" —p(Tu, —Tu") | (24)

R T J& € 58 B8 A - Lipschitz £/, BT L
lw, —u" —p(Tu, —Tu") || * =
lw, —u" 1?2 —=20¢Tu, —Tu" s u, —u">+p* | Tu, — Tu" || * <
lw, —u” 1* =206, —u 17 +0" 9w, —u ||?=
A—206+0" ) llu, —u" |I* (25)
i (18) — (25) X, g
lupy —u” | < A—a) lu, —u" | +a,000—8) llu, —u" || +
.00 A=y ) lu, —u” || +
a7, 0 [1—8, =D lu, —u" |l =
(1—a,[1—0001—8,1—00—7,0—00—8,A—0)ODD] lu, —u" || =
(1=, (=01 u, —u" |
m)Ao<o<<1.lho, € [0,1],a,(0—0,) &[0, 1] NifirhgH 258, Fi{u, ) WELE w”.

5% 3Lk

[1] STAMPACCHIA G. Formes Bilinéaires Coercitives Sur Les Ensembles Convexes [J]. CR Acad Sci Paris, 1964, 258
4413—4416.

[2] NOOR M A. Projection Methods for Nonconvex Variational Lnequalities [J]. Optim Lett, 2009, 3(3): 411—418.

[3] NOOR M A. Iterative Schemes for Nonconvex Variational Inequalities [J]. J Optim Theory Appl, 2004, 121(2):
385—395.

[4] NOOR M A. Some Iterative Methods for Nonconvex Variational Inequalities [J]. Comput Math Model, 2010, 21(1):



% 10 # K

s F BT RFRG W R H RS AT 5

e

[5]

(6]

7]

[8]

(9]
[10]

[11]

[12]

97—108.

CLARKE F H, LEDYAEV Y S, WOLENSKI P R. Nonsmooth Analysis and Control Theory [ M]. Berlin: Springer-
Verlag, 1998.

POLIQUIN R A, ROCKAFELLAR R T, THIBAULT L. Local Differentiability of Distance Functions [ J]. Trans Amer
Math Soc, 2000, 352(11): 5231—5249.

NOOR M A. Differentiable Nonconvex Functions and General Variational Inequalities [J]. Appl Math Computation,
2008, 199(2): 623—630.

WEN Dao-jun. Projection Methods for a Generalized System of Nonconvex Variational Inequalities with Different Nonlin-
ear Operators [ J]. Nonlinear Anal, 2010, 73(7): 2292—2297.

XU Hong-kun. Iterative Algorithms for Nonlinear Operators [J]. ] Lond Math Soc, 2002, 66(1): 240—256.

NOOR M A. On Implicit Methods for Nonconvex Variational Inequalities [J]. J Optim Theory Appl, 2010, 147(2):
411—417.

VERMA R U. General Convergence Analysis for Two-Step Projection Methods and Applications to Variational Problems
[17. Appl Math Lett, 2005, 18(14): 1286 —1292.

&%, BIER. Banach %5 8] f— 2848 40 40 & 20 1) Mann 258 [T, W R %M. ARBISEMR, 2007, 29(12) .
12—15.

Convergence Analysis of Four-Step Projection

Algorithm for Non-Convex Variational Inequalities

ZHANG Liang, WU Zhi-you

College of Mathematics Science , Chongqing Normal University , Chongqing 401331, China

Abstract: It is well known that the non-convex variational inequalities are equivalent to the fixed point

problems. A new four-step projective algorithm is proposed for non-convex variational inequalities based on

the equivalence. With the known three-step iterative algorithms as a special case and using the technique of

updating, a fourth-step iteration scheme is established. Finally, the convergence criteria of the algorithms

are proved under some mild conditions. The results in this paper can be viewed as an improvement and ex-

tension of the previously known results for general variational inequalities.

Key words: non-convex variational inequality; uniform prox-regular set; &-strongly monotone operator; -

Lipschitz continuous operator; four-step projection algorithm
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