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[1] lZJ, [3].
x  (MPEC)
1g={l|g(x)—0}
a= ax" )={il G(x")=0 Hi(x )> 0,
B= Bx") =il Gi(x" )= 0 Hi(x )= 0p,
v= ¥(x' )= {u Gi(x )> 0, Hi(x )= 0.
x (MPEC) (W ). A= (XX, XX € R

0= f(x" )+ ig‘jﬁ' Sgi(x’ )+ L;X? Shi(x") -

DY XSGl ) N Hi(x )],
i=1
¥ 20, X 20 & >0

, W- (MPEC) KKT
min f (x)
s.t. g(x) S0, h(x)= 0,
(TMPEC) G(x) 20, i€aq (4)
Hi(x) = 0, i €v,
Gi(x)= 0, Hi(x) = 0, i €8

AN

(1], , (TMPEC) KKT  (MPEC) W . Lemar chal, Oustry
Sagastizibal ¥ 7/7- , ,
T~ , Y F x , OF(x, ¥)-
v , 4 W=7 1
Za .2 07~
1 I07 -
B(x)= a(x) UBx), Bv(x)= B(x) U v(x),
By(x)= a(x) UBx) U yx),
Xeg(x) = ZA “gi(x), Nih(x) = ZA hy(x), ()
Nt Gl x D xGi(x), NeH(x)= > NHi(x)
k€ af x) 1 €By(x)
P={lp) 0={1 g ¥= 3= 3- 3 €ER
= X = M= MER, N= N = - NER' "
X=X =X+ »€ER, N= X = N+ X ER,
¥= ¥ = N+ XER, AN ¥ k& 20.
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(A1) Gi(x) Hi(x) (i € d¥(x)) hi(i € Q) S &l(i €P)

(A2) “gi(x" ) (i €1;) “hi(x ) (i €0Q) “G(x") (i €aB(x")) “Hi(x ) (i

€ By(x"))

F(x,b) = f(x)+ Blle(x) Il o=
f(x)+ W Neg(x)+ Nh(x)+ Xix)G(x)+ Mo H(x)].

1.1 (Al) (A2) . F(x,¥% (TMPEC) . go(x)

=0, "go(x)=0, u
1) x € R",
OF(x, W= ~f(x)+ W N "g(x)+ N.-"h(x)+
N G(x)+ N “H(x)],

St 23 2N SN = 1- n <
i,Elg(x) i€Q k€ ab(x) 1€ By(x)

) F(-, 1) x" €ER :
Sgi(x ), Thi(x” ), i E{@ Uprjco. }

Hl{ .'..Gk(x*), Hl(xh )

7= i . 0=
k€ oB(x" ), 1 €By(x )
lin(OF(x", W) - ~f(x")),
, d* (Sgi(x" ), Shi(x" ), SG(xT), Hi(x")) =0,
V= 7r=14d . i
=7 iE{(}UP,jEQ,kEaB(x ), L € By(x )
linM M

F(x, ) = f(x)+ Blle(x) Il ,

le(x) Il o= max | ci(x)1)=
g tnn i e{gur € g,
| Gi(x) |, | Hi(x) | |k € dB(x), 1 € Byx)
(gi(x))" = mad gi(x),0, go(x) = 0. B(x)= lle(x) Il . ,F(x, 1)
F(x, %) = f(x)+ WB(x). (A1) ,F(x, %) B(x)

I(x) = {il gi(x)= hi(x)= G(x)=Hiu(x)=0i€EPUQU aBY(x)}.

F(x, ) x . f G H
OF (x, ¥)
OF(x, W) = ~f(x)+ VOB(x)= -f(x)+
bey 0, <“gi(x), £ hi(x), £.7Gi(x), £ “Hy(x),i,j, k| € I(x)}.

oB(x) = ie<®%:’ (x))\i.‘..gi(x)"" Z}f hi(x) +

)V.i” -'..Gk(x) + 1E§) );J -'..Hl(x) =
Nogi(x)+ N h(x)+ A G(x)+ M T H(x ),

iE<0 Ig(x)

k€ab(x)

(8)
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go(x) = 0, go{x)— 0,

0B(x)= X g(x)+ N TSRk )+ M SG(x)+ A SH(x). X N
No . JF(e, W)
5F(x, U) = f(x)+ U[iE[Z(x)}\;.".gi(x)-i- LZ)} .".hj(X)-}-
o M)+ >N (x )]

Zm Z), DN s DN )= 1- w <L

I(x) EE B x) 1€ By(x)
X = x .

aF(x T Fx )+ Wt 0+ NTa(x' )4 NS h(x )+

S6x" )+ M H(xT))

\ 1.1 . Ao , Sf(x ) EOF(x 1.

lin(OF (x™, W) - f(x")) =
0, “e(x”) Chx), S6(x ), G b=
Sg(x ) Sh(x ). SG(x ) SH(x ).

0g h GH . W= T . 2) 2
int7= f 172 f, it %= f riw#ZR" 2
1.1 1.1 w7 .

1.1 , OF(x", 1) # f. , 1

o= 1 =0 k=0 M =0 XN =0

f(x ) EOF(x, 1. L in0F(x W= f. , y oy
y € lin(0F(x , %) - Y), v €EridF(x , 1.
0 €COF(x, ). [4] [2], F  7/- Lagrange

Lo(u) = 31gf/{F(x+ u v, ll)}.

Wiu)= arg ilgf;{F(x+ u Ov, U)}
x€ER'= wOw
x=x+ u Ov= x+ Uu+ W,

u v w7 . F  7/- Lagrange
, [4] -
Pl 0 € rioF(x, 1), W(0) = {(} [4] 3.3,
OLy(u)=14g g« Ogo €OF(x+ u Ow, 1)y,
g=0 ;

P2 Wu Zf
OLg(u) = {gul g Ogo €CO0F(x+ u Ow, ll)}
w€ Wu),
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OLo(u) = {gu,gu Q0 COF(x+ u Ow, Ll)};

P3 Lo 0 ~Lo(0) = 0. W(0) =
OLo(0) = {gu,gu Q0 €E0F(x+ 0 OO, u)}: {gu, g. ©0€ OF(x, U)},
w - . Lo(0) = 0;
P4 0 € ri0F (x, 1), w(u)= o(u);
P5 F x 7% —-Hessian  H ,F(*, V),

F(x+ u Ow, 1) = F(x, 1)+ lu HF(x, Wu+ o llull),
{gul g O0E€ 0F(x+ u Ow, U)}CH//F(x Wu+ B0, o llull)).

1 , (MPEC)
, (TMPEC) . x (TMPEQ)
2.1 (TMPEC).
0 : x Y, k=o.
1 : Is a B Y.
2 x wr- . - R'= %O
7% -Hessian ~ HyF(x, 1) = ?Lo(0).
3 7~ 8 € ag min{F(x(k) +0 O, 1): §,€ 7/}
x M= 2P0 @,
4 % -
g+ HuF(x, 1) 6u= 0, (9)
8V, g™ €oFx™ ) gW =0 (g% €oLo((x" - x)1)).
5 M
V= xW Y @0= xMe 8Y o8,
E=Fk+1, 3.
2.1 ] g= 0 € 1idF(x, 1), “2Ly0) >0.
Hx™ Vo xll= of Ix™=x1Il).
u = (xM-x)uv= (xW - x)m 5o, v = (Y - x)oe 8P
x+ u” ov=x"+0 ® 67,
8 € arg min{F(x(k)+ 0 @57/')}: arg minF(x + u'” @v). , RS
wu'"). P4,
Hx™V = x)oll = lx™ = x) =
o( Ix™ = x )= o llx™ = x1l). (10)
“2Lo(0) ~Lo(0) = 0, 7/ -Hessian
aLo(u”“) €EgW =0+ Lo0)u + o lu™ 1),
9, Lo0)(u+ 8Y)= o a1y, CLo(0) =0, CLo0)

. ||u(“+ 8 = o lla™1I). ,
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(x(k+1)_ x) = (x(k+1)_ x(k)) I+ (x(k)_ x(k))y/+ (x(k)_ x) =

v 8 = o a1y = o Ix™ - x 1), (11)

(10) (11)
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A 7/7- Decomposed Method for
Solving an MPEC Problem

SHAN Feng', PANG Liping, ZHU Limei', XIA Zunquan’
( 1.Schoadl of Science Courses, Shenyang Institute of Aeronautical Engineering,
Shenyang 110136, P .R. China
2. CORA, Department of Applied Mathematics; Dalian University of Technology,
Dalian 116024, P.R. China)

Abstract: A 7/7~decomposition method for solving an MPEC problem with linear complementarity

constraints is presented. First of all the problem was convertedinto a nonlinear programming one, and
the structure of subdifferential of a corresponding penalty function and results of its 777~ decomposi-

tion were given. Then a conceptual algorithm for solving this problem with a superlinear convergence

rate was constructed in terms of the results obtained.
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