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§1. 5|5

ARG RN AR AN R T 1A 8 (MPEC):

min  f(z,y)

1.1
st. gj(z,y) >0, w;=Fjz,y), 0<wly>0, (1.1)

Hf R S R g R S R =1, my, Fy R S R G =1, ma, —H
ARG, w Ly TR Ew Sy®E. %A EELGEA, TREHESEAE) Z RN,
T ARG T2 2 I () A 7 S FH L SR [1)-(3).

SR, HREAL R FAM 0 Ly ATy = 0, WIYHET R E(MPEC) (1.1) 50 T — A6
ARLAERR ) . AR, SCERSCHR[4)48 t: B 2R g (2, y) > 0, HEREF (z, y) BARET
AV, 26 L BRI 7] 8, 55 FOMEFC QA AT R T AT sS AL EBANIH 2, R 2R
R — e 22 MUK SRVE — FROAS R LR S FH 235 487 1) R Bk, OQ T~ 40 o) RS A 7, SCHR(5]-[7)
M PLah 2 20 TLAN R, S8 SRR — RGN SRS 0] R K il Dy 3 A S S5 1 1) R ) e A
BT SR S T, IR SIS e 7 A A1 R R ORI ) R ) AR E AL

A I AR B ) EL AN BR R, M E GE I AR, D Il (1.1) B2 R OGB4 T

ZE

y>0,w>0,y7w =0 min{y;,w;} =0,7=1,--- ,ma. (1.2)

W

ﬁuirﬁﬁp]v EX@ﬁqﬁ(%,w],u) = _Uh’l(ei% +eiTJ)7j = ]-7 , M2, ﬁ

lim ¢(y;,wj,u) = lim [—uln(e™ % + e~ )] =minfy;,w;} =0,j =1, ,ma. (L3)
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H1(1.3), IRARE X

lim ¢(y;, wj,u) = ¢(y;,w;,0),5 =1, ,ma. (1.4)
o HIE X, H
0
v¢(y7wvu) = Vy¢(yaw7u)
Vaolpww ) )
_ 0 3¢(2/17 wy, u) . 8¢(ymzawm23 U) 6¢(y1a wy, u) . 8¢(ym27wm27u)
- ) 8y1 ) ) aym2 ) 8101 ) ) 5wm2

T HAN R KL, B EBATR A N AR (N LP,):

min  f(z,y)
s.t. gj(xvy)z()» .7:17 , My, (1 6)
Cj($,y,’w):0, j=1--,ma, .

¢(yj,w]7u)207 j:17"'7m2a

Hrbej(z,y,w) = w; — Fj(z,y),7 =1, ,ma. Hu — 0, H(1.2) % (1.3), ZFERE(NLP,)(1.6)
& ) 8 (MPEC) (1.1) (56 T L.

AL — AW R (), wy,u) = —uln(e_%j + e_u:Tj) € R, @ (MPEC)(1.1) 1k
Nt S — R ARA A R, BT SOk (8] 10 AR, 3R T — el QP-free . X HIE
BAW LA

(1) $1Z %08 B L SCR[10] {87 5

(i) EANE K Hessian A THIE € R B AT T, FIETTRAT B4 EIR St

§2. EARUHEIA

/7\’\2 = (xay7w)7 p = (‘T7y)7 q = (va)a Ll = {la 7m1}a L2 = {13 amQ}a i’E*Xy\j]‘Iﬂ
@(16)B@ﬂﬁf%, EI]X = {Z : g](p) > 07.7 € Ll,cj(z) = 07] € L2,¢(Qj7u) = Oa] € L2}
FAUSTHR[S], Kt i RN LP,)(1.6) FAL PP A A S A RARAL R (N L P, ):

min  f,(z,y,w)

st gj(z,y) >0, jeLy,
¢j(z,y,w) >0, j€ Ly,
¢(yj7wjau) >0, jELQ,

(2.1)

:/H\:EPP = (p17p2)7 fﬁ(xvy7w) = f(xvy) +p1 z% Cj(xﬂva) +P2 % ¢(yj?wj7u)’ Cj(x7y7w) =
JEL2 JEL2

w; — Fj(z,y),j € L.

W FLIR (N LP,)(2.1) 5 1, pf& T L e (2, y,w) > 0, j € La, ¢(yj,wj,u) >0, j € Laff]
AR, MR (NLP,)(2.1) MAATHERERIEe, (2, y,w) > 0, § € La, ¢(y;,wj,u) >0, j € Lo.
Wp 784y K, BEARIE M AN LP,)(1.6) AT ATPE. SEs b, RS 5 s B0, T piaa 8
53, AL AEMCSL B i (N LP,) (1.6) ) —fi.

WX :={z:9;(p) >0,j € L1, ¢j(2)>0,j€ Ly, ¢(gj,u)>0,5€ Ly}, R, LI (p),
I%(2), IP(q,u) 5 WX N T g, ¢, pfIFAREE, B

I'p)={jeL: gi(p) = 0};I%(2) ={j € Ly : cj(z) = 0}; I3 (q,u) = {j € Ly : #(gj,u) =0},

2



NFRBUR, 8

T
(o) — ( 29i®) .. 99i(p) 99;(p) . . 99;(p) ) .
ng (p) - ( oy > OYmy 7 Owy ? OWiny (n+2m2)><17 J € Lla
T
) _ Ocj(z) . 0Ocj(z) Ocj(z) . 0Oci(z) Oci(z) . 0c¢i() .
VC](Z)_( Bor 0 Bm 0 By 0 Bymg ) Bwr 0 Dy >(n+2m2)x1’ Jj € La,
T

) _ 0d(gjw) . 9(g5,u) 9¢(g5w) . O09(g;,u) :

V¢(QJ7U) — ( 07 8y‘71 9 9 8?!;12 I 8'(1?1 I ) 871)7]77,2 )(n+2m2)><17 j e L2.

B, g i T = A EEAR:
H 2.1 B (1.1)89 TR
H 2.2 ‘Il?kif( ) ( ) .] € Ll; c,]( )7.7 S L2; ¢(qj7u)7] S L2 ééﬁqﬁi

H 2.3 sHME&8z € X, (i) ME{Vyg;(p)|j € I'(p)}U{Ve;(2)|j € I*(2)} U{V(gj,u) |
jEDP(qu)} BBERX; (i) 2z ¢ X, WARBAEFHD >0, by >0, ZpY >0, j € I'(p),
B9 >0, j € I*(2), B3 >0, j € I’(q,u) 1247

2 iVei(2)+ X baoVelgu) = 3 BYVgi(p)+ X fFIVe(2)

JELo jELs JEI(p) JEI?(2)
+ X BIVe(g5,u). 22)
JEI3(q,u)
BEEAAFH 2.3 (i) FHTFAER (2.14) 7 FE h REUEREARZ 7.
FESLERT, e RN LP,)(1.6) 5IE(NLP,)(2.1) KK A.
z BRIE(NLP,)(1.6) ) —K-T &, HAAFETT A € R A2, 0% € R™2Jf /&

h(p) — A(p)TA\t — B(2)TA2 — T(q,u)T A3 = 0, (2.3)
g(p) >0, ( ) ¢(q’u) =0, (2.4)
Agi(p) =0, j€ L, (2.5)
AL >0, (2.6)
N qj
ho) = ( Vel (a,9), VS @9).0 )
(p) - zf xz,Y), VylZ,Y), (n+2m2)><17
dc1(z) o OCmy (2)
oz oz
991(p) ... 9gmy(p) . .
oxq dx1 . :
. . dc1(z) OCmy (2)
' ' perls) Ocml2)
c1( 2 Cm, z
T __ 991 (p) O0gm, (p) T __ : :
A(p)" = gyf’ o el B(2)T = : : 7
. . Oci(z) ., OCmy (2)
: ‘ aym2 OYm,
991(p) 9gum, (p) 0cr(2)  emy(2)
OYmo e OYmey Ow, w1
dei(z) . Ocmq (2)
Wiy W,

T
T(q,u)” ( 0, diag (LM“U) jeL ) dzag( (q“u) ,j € Lg) )( oy’
n mao ma2

FATERF AL € R™, A2 \3 € Rm 1;-Efaa(2.3)-(2.5) FAL, W 2F5 R i) 8N LP,)(1.6) I Fa & 5.



T, MEEMRp = (p1,p1), 2 € XFENFB(NLP,)(2.1)—K-T &, HHEEFRTA €
R™, A2, X3 € Rz Afif5

h(p) + B(2)" (pre) + T(q,u)" (p2e) — A(p)"A' = B(2)"X* = T(q,u)" X* = 0, (2.7)
g(p) 20, () 20, o¢(g,u) =0, (2.8)

A1’jgj(p) = 0’] € Lla Az’jcj(z) = Oa] € L27 AB’jgb(Qj?u) = Oa] € L27 (29)
AL>0, A2>0, A>0, (2.10)

Hore — ( 11 )T € Rm2. EAEERRTA! € R™ )\27>\3 c Rﬂ"bz{ff?f(l?)—(?ﬂ)fﬁﬁ, I 2R
N (NLP,)(2.1) f—Fa5E 1.
20 = (b2, 13), WV LP,) (2.1) HXPHCBRT B 0 T

ﬁ(Z,U,p,,U):f(p)‘i‘pl Z Cj(z)+p2 Z ¢(qj7u)

JEL2 _ JEL2 _ _
— > wMIn(gi(p)) — X P In(ei(2)) = X p In(e(gz, u)),
JjeLy JE€L2 J€E€L2

Hebpl >0e Rm™, 42,12 >0 € R, HEEN:

V:B(z,u, p, ) = h(p) + B(2)" (pre) + T(q, u)" (pze)

AT G) il — BETCE) e~ T (g, ),

HAG(p) = diag(g;(p),j € L), C(2) = diag(cj(2),j € L2), ®(q,u) = diag($(g;, ), j € La).
F @ (NLP,)(2.1) el min B(z,u, p, ), p — OKME. H(2.11), 2N = (AL A2 N3, &

XA = G(p)~tut, A2 =C(2) 7 1p?, A3 = O(q,u) " pd, BEMLN S5 (NLP,)(2.1) KA RHIK-Tfe

¥, HFR QAN AILA(NLP,) (2.1) 50 B H BREIBEBEAE (2, AL, A2, A3) A/ FIME.
A P9 S REAR SR R AT (2, VIIHERE R, A = (AL, A2 03):

h(p) — A(p)" A = B(2)T(A\? — pre) — T(q, )T (A\* — pge) = 0, (2.12)
pt =GN =0, @? = C(z)\* =0, p*—0(q,u)\’> =0, (2.13)
ZARZNE RS MDA WUE AR AR, 1= (ub, p?, 13):
-H A" BT T(gu)" Az
) Y1A(p) G(p) 0 0 AN
Y3T(q,u) 0 0 O (q,u) AN3 (2.14)
h(p) — A(p)" A" = B(2)"(\* = pre) — T(q,u)" (A* — pae) '
_ -G\
B 2 _C(2)\? ’
1’ — @(q, )\’

HAY?! = diag(\',j € Ly),Y? = diag(\*7,j € Ls), Y? = diag(\*7,j € Lo), HN(NLP,)(2.1)$1
% B H eR i HessianF A3 BL.

SRR FE T SCHRO) I P9 A5 AR 1) (N L P,) (2.1), XTREEMIp > 0. SREEH A Z W
[ p, (FEFERHEIH L e(z) = 0, ¢(qu) = 0, FIEH T —AS L SCHR[10] 5 A4 & B
BN, 5 HGE R, p > ORI, (H¥p > O ZEEHI I Inn;, wReisA 2 i
RB(NLP,)(2.1)IK-Tri. AP XIS, BR T I =ANEHRAL(r1, 70,73 NIEED):
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(1) [|AZE|| < 7, REXEB(NLP,, )(2.1)F 5T &L

(i) AF + ANE , # rae, AL+ AN # roe, RIFERRIR SAL JEAR A Hcs(2), dlg;, u)HBIK
R LR

(i) AL+ AN, = r3e, A2+ AN > rge , AR+ AN | > rae, B Yo I AESART, AL,
A BN R %m$ 0.

HiXk2.1

B0 sk

e € Xo, up > 0, po > 0, Ay? € (0, tmax)s § € L1, A7, 237 € (0,tmax], j € Lo,
Hy € R(nF2me)x(n+2ma) Jg—3FRik g b, IS HE € (0,1), m € (0,1], n2 € (0,1], 3 € (0,1],
r1>0,r0>0,73>0,v>260¢€(0,1),d >1,0€ (0,1), 7 € (2,3) k € (0,1), I € (0,1),
tmax > 0. ?k =0.

L1 @I RKBNEE N\, Hy, u, pk, 0)TFEE(AZE, AN 1, AN 1 ANS L)
FAZE =0, up, < &, HiFAF IR I)_IJ?UI@ Quk, b ¥ %o

$B2 H LR =N

= AN FAF RN AL, DWIJ:zpkH = bp, 2 = 2R AL = 0L AL = A2 A0, = A,

Hppo = Hy, Bk=k+1, 5%k BN, #5553,

SR ELRMEN (P, My Hie, wg, pros ) VEEL(AZE, AN 1 AN AN ), oy, = (b, 12, 1) =
Azl A lAazb]” 3 [z A

g VA

AZF = (1= @) Azf + prAzf, AN, = (1= or) AN + 9pAN] 4,

2.15
A)\i = (1 — (pk)A)\o T (pkA)\l ko A)\i = (1 — (pk)A)‘g,k + (pkA)\‘ik, ( )
1u % prk(zk)TAZ]f S avfpk (Zk)TAzgv
oF = (1-6) V fo ()T AZE . (2.16)
V for (%) (Azf — Azp)
T;s 4
I ={j€Li:g;(0") < N + AN L IR ={j € Ly : ¢;(z%) < X7 + AN}, (2.17)
I =1{j € Ly:dlqh,ux) < X7+ AN}, '
Te={G € Li: N+ AN < —g; (0} R = {5 € Lo s N7 + AN < —¢5(F)), (2.18)
Tp =1 € Lo N7 + AN < —o(qf, ui)}- '
HJLUJEU TR =0, I RAE N SN A i Bt RAR R T IR AZR:
min 1A~kTHkAEk
st gi(p" + ApF) + Vg (0T APF = oy, VjeIl, (2.19)

ci(2F + AZF) + e ()T AZF =y, V)€ I},
O(a¥ + Aql,ur) + Vo(gh, up)TAGE =y, Vj € I},

y
|

PP = (2F,y"), ApF = (AzP, AyF), ApF = (ATF, AYF),
g8 = (g5, k), Agk = (AyF, Auh), Agk = (AFE, Adh),
2P = (2F gk wk), A = (Axk AyF, AwP), AZF = (AZF, AyF, Ad),



,\1 4 ,\” ®
. (2.20)
A?J El12
ma | i —1! Jast|? )
AT UJRU TR # 0 8(2.19) RAMTETC T EL || AZF|| > ||AZF]|, BAZF =
$Ee  MLHWER. HH{1,0,0°,. ..} PR TFASER
fpk, (zk + aAZk + a2Agk) S fﬁk('zk) + gavfpk (Zk)TAZkv (221)
9; (P" + aApF + a2 APF) > mig; (pF), Vi€ Ji, (2.22)
cj (2% + alzZF + a2 AZF) > nac;(2%), Ve JZ, (2.23)
o(qF + aAqh + o AGF ug) > ns¢(qh,ur), Vi€ J, (2.24)
95 (P* + alp* + a?ApF) >0, Vj € Ly, (2.25)
cj(2F + alAzF + a?AZF) > 0, Vj € Lo, (2.26)
B(qF + aAgE + a?AGF, uy) >0, Vj € L. (2.27)
B KB v
BT L B =2k oA + 2AZE BHILUJEU IR =0, B
)\llc_f_l = min{max{||Azk||2 , )\Ilf’j + Ax\,lg’j},tmax}, j € L, (2.28)
Nl = CO AN s € Lo, (2:29)
A= min{max{||Azk||2 AT+ AN Y tnax ), € Lo (2.30)

B, BT = X7, G € Lo, My = N7 € Loy N2y = N7, 5 € Lo Bpeyr = piy B
B H XS FRIE 8 B Ek_lwrl Yk

§3. ULt SAR
AT SR IR M A R, Jods hian T — R e i s .

H 3.1 4 REETH/IREK E/HFINAR, LAET Ko, 00 >0, EEE € Kith
|| He|| < o2,

"\Her Y 2 Vg (Vg (0T + Y Dk Ve () Ve (F)T
9i (p) j€ls 5 ( )
3,9
+ > MV¢(Qf,Uk)V¢(Qf7Uk)T>U >0 |lv|®, VveR™

JEL2 3
5138 3.1 #HEFTHmALlHL

Vo )T AR <OV f,, ()T AZE < —016 HAZ(I)“HQ, (3.1)

H

Vgi(p")TAZF > 0,Vj € J}, Ve (2F)TAZF > 0,V) € JE,Vo(qh, up) A8 > 0,V) € J3. (3.2)



JERR  H P %1, A

—HAzf + AP TAN i + BE)TAN o+ T(q", ur) T AN, = h(p") = A(")TA;

3.3

—B(Z*)" (A} = prke) = T(q*,up) " (A} — p2,ke), (3:3)
YIA(pF)AzE + G’(]ok)A)\(lJ,,~C = —G(p")A}, (3.4)
Y2B(2F)Azk + CZ’(Z’“)A)\%J€ = —C(zF)A2, (3.5)
Y2T(q%, ur) Az + ®(qF, ur) AN, = —®(¢", ug) A, (3.6)

RSk = Hy + A(")T GO 7Y AWY) + B(2F)TC (") TY2B(") + T(¢", ur) " @(¢*, up) ~
Yk3T<qk7uk)7 E&ﬁ
Vo (2F) = —SpAZE.

i B BEH 3.1, BV [, (29)TAzE = —(AE) TS A < oy || A2
5 (2.16), BV o, (ZF)TAZY <OV, (M) TAZE, o, =1, 1

AR = A2¥, Vi, (ZTAZR <0Vf,, (2%)TAZY.
FiV o (ZTAZE > 0V ], (MTAZE B
Vo (ZF)TAZE = (1= @)V [, (2F) T AZ§ + oV [, (2F)T Azt = 0V f,, (27)T Az,
H(3.1) KT, T %S, A

—HpAZF + A(pk)TA)\ik + B(zk)TA)\ik + T(qk,uk)TA)\‘;’yk = h(p*) — AT}

~BENTOR - prae) - T(ah, )T (O - pase), 3

YIAW AL + GMAN , = [|Az]7 AL — G (3.8)
YZB(zM)AZF + C(2R) AN, = || AZE|” A2 — C(z")A2, (3.9)
VET(qF u) Azf + @(q%, up) AXN] |, = ||AZE || A2 — @(q, ur) A, (3.10)

N (2.18), Vi € T, AT+ AN < —g; (), WA

g: (")
P
AL7

Vg, (p")T Ak = _ AT 0 [AZE]" e =

A;,j +HAZ§HV(,019 > 0.

Khn L #r, BVe; (2F) T A > 0,V) € JE, Vo(gh,up)"AzF > 0,V) € J3, #(3.2) JHAL.

H 3.2 F7){z"} 89— 2z ARAA(NLP;)(2.1)8—INZK-T &, HAez 4.
(i) PR EANEA R (i) TeTFAL A2 02 RN < e, § € Lo, AN <, 5 € Lo,

WRL 3.1 HRIXH 2.1- H 3.2 s, WHEEZ AT F IR, M {Fse 2] 5
A (NLP;)(2.1)8—K-T &2*. Btk — oo, A

(i) {AZF} =0, (AL + AN = AL D2+ AN} = X2, {8 AN} = A3

(“) Jl% = JI? = JI? =0, II% = Il(p*)7 II% = Iz(Z*)i Ilzc)) = I3(q*70);

(iii) {\L} = AL A8 = A2 N = Al

FERR I WAL R (0] H o F 4.2 (9T . |



EIE 3.1 HMBIRH 2.1- H 8.2M %, Hx P A —RFFIN{F}, A{F a9 —R s dE
BACKAF R (4, w)) #(0,0), j € Ly, Wz* AFIA(MPEC)(1.1)8 — 422 5.

JUERR  HAv3.1 8 (1.3), B

h(p*) = A(p*)" AL — B(z*)T (A2 = pre) — T(q;,0)" (A2 — Bae) = 0,

. 3.11
Mg () =0, j € Li, é(q},0) = min{y},wi} =0, j € L. (3.1)

By (2%) = {j € LoJw} > 0=y} }, Ly~ (") = {j € Laly; > 0=w}}, %

A3 — Doe
2l eI, (),
T =1 3 Wi
*w@, j € Ly (2%)
7

M5 (3.11) J(1.2), H

h(p*) — A(p*)"AL = B(z*)"'s* = V(¢*)T7* =0,
Agi(p*) =0, j €Ly, 0<yr Lwi>0, j€ Ly,

Hov(gr) = (0,diag(w}), diag(y})), j € La, wj = Fj(z*,y%), j € Lo, XEY " 2
B(MPEC)(1.1)/)—Fa5E /. i

AL &%, 5 2 HRIB(NLP,) (1.6)FIK-T Fe 7, Hrfis® = A2 —pje, 7 = A3 —pe.
(NLP,)(1.6) IHit& B H s T

L(z, M\ s,m) = fz,y) — AT g(p) — sTe(2) — 77 (g, u),
XTRLE)FRT AL, s = A2 — pre, m = A2 — pae, S(NLP,)(2.1)FIHiks 81 H & EAH [, Bl

Lp(z, A2 03 = f(,y) + o1 30 ei(2) +p2 3 d(g5,u) — AT g(p) — A e(z) — X é(q, w).

JEL2 JEL2
JUEW SRR AR A S, St M R

H 3.3 &% f(p), 9;(p), j € L1, ¢;(2),6(gj,u), j € Lo, ZIELETH; ¥ RN EH
MR, BIV2, L(z*, AL, 5%, 1%) ik FRM LER:

{ve R"2m2|Vg;(p*)"v =0,j € L1, Ve;(2*)Tv = 0,j € L2, Vé(q},0)"v = 0,5 € La}.
H 3.4 4% 5 7|{H,} #H %
||Pk(Hk — V2, L(z* AL, s*,ﬂ'*))AzkH = O(HAzkH),

HEF P = Lnyom, —Ri(RE Re) 'R, Ry, = [Vg;(p%),5 € I'(p*), Ve (29), 5 € I2(2%), Vo(af, ur), j €
B(g,0)] € Rn+2ma) <1 (") 417 )+ (0" 0.

I8 3.2 Bk A KRE, 2P =2F L AZF - AZF BP Koy, = 1.

pinl

IERR Mk 7K, A A3G) I, T = J2 = T2 =0, BN A
(i) fﬁk (Zk + Azk + Azk) S ka (Zk) + Evfﬂk (Zk)TAzka

(ii) g; (p* + ApF + APF) > 0,Vj € L1, ¢;j(2F + AzF + AZF) > 0,Vj € Lo,



$(af + Adf + AGF,u) > 0,V) € Lo.
HOGIE() Oz, AR BEH 3.3, A

Foo (28 + AZF 4 AZF) = [, (2%) + V [, (ZF)T(AZF + AZF) + SAFTVE £, (2F)AZF

+0(||AzkH2) (3.12)

XN = N7+ AN G € Ly, NPT = AP + AN 5 € Lo, ) = M7 + AN)Y € Lo,
Vo GR)TAZN = —AFTH AZF + Y /\;gl’ngj(pk)TApk + > Ag’Jch(zk)TAzk
JELy JEL> (3.13)

+ 3 APIV(qk, u) T AGE,
JjEL>

Vi (Z)TAZF = S NV (0" TAP + 3 NPV (M TAZE + 3 APV (dh, we) T A

JjELy JEL2 JEL2
(3.14)
H(3.13) J(3.14), (3.12) A5 AN:
for (2% + A% + AZ¥) = £, (%) — AL HiAZP + 5 22 NIV g (00) T Ap*
+3 3 NIV () TA + 1 S NPIVE(gF, uk) T Agh (3.15)

JEL2 JEL> )
+1Asz(V§prk(zk) — Hp)AZF + o(HAzkH )+ E} + E}+ E},

HihE) = z NIV, )T AP 3 NV, TARY B = § 30 Ve (M)A +
J 1 J 2

2 Y J( )TAE’“ Bi=3 3 NIV (gl un) T Ak + > ATV (gl ) T AGE.

JEL2 16 2 J€L2

)\/IJ 2 )\/1_} 2
Bi= Y [E2X algef -1y Q00
jer(pr) ¥ 1j§511(p*) r ) (3.16)
=5 2 N ATV, g (07) Ap* + o([|AZF]]%)
JjE€L1
E}, B RIIEL.
N TREH 3.4, H

. 1 ) 2
For (B8 4 D2+ AZF) < fo () + 5V (F)T AN +o( A4

NV for GF)TAZE < —010 HAZ@H2 + o(HAzkH2), Ko < & < &, (i) ML
TUEG) AL, K ¢ TH(p*), BI{AZFY, {AZFY ARSI, #g, (p* + Ap* + APF) > 0. &
J&j e I'(p*), H

~ ~ 2
g; (P + ApF + APF) = g;(p" + Ap*) + Vg; (pF + ApF)TAPF + O(]| A7)
9; (0" + Ap*) + Vg;(p") T A" + O(|| Az

[

g;(pF + Apk + ApF) = oy, +O<max{ HAZ

— 1| lazk|®

1]+Ak17

o (3.17)
NITLANT 1‘ [A2*| })

H2 < 7 < 3,0 <k <1, H(3.17)( 2.20) Hg;(p* + Ap*F + AFF) > 0. FAURIHHT,
Hej(2F + AzF + AZF) > 0, ¢(qfF + Agf + AGF, up) > 0, V) € L. (if) FHIE. |

611(1)*)

max

s =1/ lazk*, max
JEI2(2*)

" je13(q*,0)

)\2




EIR 3.2 & ERBIREMT, Fuy, = o||AzF]]), MAF 55 {F) ABLE IS E (MPEC)
(1.1)894% % &2*, BP
157 = 2] = o((]2* = ="])

SERR IF B ALl SR [0] Fh 52 FEAL6 0IIE . |

84. HEKW

FI M Lingo B # SEAE A SRAF BT BE ) R N A, SR S BUEIUNE = 0.1, ) =
08,7, =081n3=08rl=1,712=1,r3=1,v=3,8=2,7=25,k =0.5, HyN(n+2my) x
(n + 2mo) FIERALRE. FE 9258 il K IR T 3C[5], 3C[6], C[11] A 3C[12).

BIRR1 (WL[5] ] REi2).

1
min f(z,y) = 5((331 + @+ 1 — 15)% + (21 + 29 + 42 — 15)%)
st.0<2<10, w=NTe+MTy+q 0<y Lw>0,

( —36 (83 2 (2 5
q<—25>’ N(z 5/4)’ M<8/3 2 )

iB]gR2 (I.[6]).

[BIRR3 (DL[11] I i ).

min f(z,y) = 2* + 8y
st.gi(my) =2 +y—50<0, go(w,y) = 22 + y* — 100 < 0,
F(x,y):%xz—l—%gf—&—xy—i—lo, 0< F(x,y) Ly>0.

iB]@a4 (IL[12] outrata33 ).

min  f(z,y) = 5((y1 —3)* + (y2 — 4)* + 10y3)
st. 0<az<10,
0<[(1+0.22)y1 — (3+ 1.3332) — 0.333y3 + 2y14] L 31 > 0,
<[(1+0.12)y2 — x +y3 + 2y2y4] L y2 >0,
(0.333y1 —yo + 1 — 0.12) L y5 > 0,
(

0
0
0<(9+40.1z—yf —y3) L ys>0.

<
<

BlE5 (IL[12] qpec2 ).

min  f(z,y) = 2.2 (@ — 1) + 2720 (y; — 2)?
s.t. 0 S (yl — .131) 1 Y1 Z 0,

0 < (y10 — z10) L 10 >0,
0<wyi1 Ly =0,

0 <y Ly =0.
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®1  BEARHESRGR

R | (2°,9°) | k (z*,y") fl*,y%) [|d="||
(5, (9.130020122509,
2, 5.86999325127,
1 39 0.00000000018 7.461607899988¢ — 006
5, 0.00000042824,
5) 0.00000006214)
(0, (—0.99999632970,
2 43 —0.49999999999 | 9.387893085805¢ — 007
1) 0.00000000000)
1, (1.02094641227,
3 54 8.10652483728 8.303011633663¢ — 006
10) 9.99734915712)
2, (1.65735513638,
2, 2.92333348007,
4 1, 18 078660125922, 6.24379203527 4.9956466412¢ — 006
1, 0.01031229962,
1 0.46430322506)
(0, (1.54128255550,
0, 1.54128255550,
1, 3.34185228257,
. , 4222508488179
5 : 27 : 3.5764151842¢ — 006
: : 45.00000[12]
1, 3.34185228257,
1, 054090639949,
1) 0.54090639949)

IR 1A] TS HH AR ST Y I SR A AT AT Y.

§5. 4hip

X AR Z M LAY R SA i I L, I 5 ON ST eR BUE AR, A AR 2 TR 2 R A i) e Ak Dy
REANEXRL RS HRRN -, H 428050 0 R, A i) 85 7 ) @0y, Ak 1
i AT FE I SR . BTN R AR, S T — AT QP-free RV SR AL J5 1O FE 2
PRI R @ 1ZQP-freeFyE EAA W R A

(1) 3§11 25058 bb SRRk [10] 38 £ B
(2) JRF9 T HessianPEAli v 1E E MBI 51, FIED B AT 2t I SO B
HHE S50 45 R WA SR R B 2 AT AT ).
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A new QP-free algorithm for mathematical programs

with nonlinear complementarity constraints
Fenghua Chen !  Shuangan Li?
(1 Wanfang Institute of Science and Technology, Henan Polytechnic University, Zhengzhou, 450026)
(2 College of Mathematics and Computing Science, Guilin University of Electronic Technology, Guilin,
541004, China)
Abstract: Against the shortcomings that many existing algorithms for solving the standard smoothing
nonlinear programming would fail if they were used directly to solve the mathematical programs with
equilibrium constraints (MPEC). By using a complementarity function and the idea of smoothing
approximation method, the mathematical program with equilibrium constraints (MPEC) problem was
transformed into a nonlinear programming, and a QP-free algorithm is proposed for the solution of
(MPEC) problem. In particular, without the positive definiteness assumption on the Hessian estimate,
the proposed algorithm is still global convergent. And superlinear convergence is obtained under some
suitable assumptions. Numerical experiment results show that the proposed algorithm is feasible.
Keywords: Program with equilibrium constraints, Nonlinear complementarity, QP-free algorithm,
global convergence, superlinear convergence
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