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A Kind of Infeasible Method for Nonlinear Programming Problems

JIANG Ai-ping, PU Ding-guo

( Deparment of Mathematics , Tongji University , Shanghai 200092, China)
Abstract; A filter QP-free infeasible method is proposed for minimizing a function subject to smooth inequality
constraints. This iterative method is based on the solution of nonsmooth equations which are obtained by the mul-
tiplier and some NCP functions for the KKT first-order optimality conditions. Locally,each iteration of this meth-
od can be viewed as a perturbation of a Newton or quasi-Newton iteration on both the primal and dual variables
for the solution of the KKT optimality conditions. The filter is also used in linear search. This method is imple-
mentable and globally convergent, which proves that the method has superlinear convergence rate under sortie
mild conditions.
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FATH BT W AR AR LA AL [R)E (NLP)
minf(x) ,x € R",
s.t. G(x) <0 (1)
Hi . f.R" =R G(x) = (g,(x) ,2,(x),,g,(x))T:R"=R" J& Lipschitz 2% 7] ¥ K%k,
AT LARARLAE DA R (NLP) B9 AT AT 580k
D =1{x e R'I| G(x) <0}
A RARLR A AL IR 8 ( NLP) ) Lagrangian 36 - pREUA
L(x,p) = f(x) +p'G(x)
Hw=(uy ey, ym,) € R™ RFeF 105, R, (v u) " Fmslma (o ut)’
Karush — Kuhn — Tucker(K - K - T) J5.(x, ) € R" x R"™ J&1#5 /& NLP [7] 85 1 — B e L b B4 F 1 5

V.L(x,a) =0,6(X) <0,z =0,ug(x) =0 (2)
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C 22 i LR ARZ AL IS QP — free T75 R ZIEAIA T ¥5 (WLSCHR[ 1 ~3] ). ARSCHEH T —
MR AT SCBLE QP — free AR WIATIOT 5. 53CHRL 2 | g Hh A9 D7 I A0 LU, AT J7 15 AN BERP A% nl AT 1.
HAhFATHT QP — free Tk A BReRER £(x) 89F B D7 1], FIOE M H A pR AR 6 I 20 R R BT .
ITEIER] T HE—E 2T %07 6 B A B E M S,

ARSCESRR AR 1 45— LU TR I 20 2 5 45 XN IE TR QP — free AR AT AT305 14 1 HAK
B IS 3 1R 2R AT Y R UEN] 7207 AR B IR BRI T B A Rl sl i £ ik

Sk 5 4 e TR SO SRR,

1 & 4HiR
4 -1 2k NCP s R 2 X .
kKa
2kb - b*/a
2ka + 2kb + b*/a
kKa + 4kb

p(a,b) =

WHRb=klal,
W a=1bl/k Ha >0,
WHRae<-1b1/k Ha <0,
WHRb<klal.

(3)

TERRDRAR LA I] PRI, FATREZEAE H AR R 5T B B 2 v AT B, S R AT 5 1 R 8 T A A8

BLRATS

p(G(x).p) = [lo(x,p) |*
Hrpg, (v,0) = (0, (x ) o0, (x,)) 0, (x,0,) = (=g, (%) )
EX 1.1 (P(G<xk) s/‘Lk) af(xk) ){jﬂﬂ:(P((;(x/) sl‘Ll) af(xz))%/lﬁji‘gl(}’((;(xk) s:“k) $(p(G(xl) s:“/)

Hf(%) $f(x[).

X 1.2 JETFIEH XX (p(G(x,) ) of(2,) ) AU SRS, AT P B AT AT — e PR At X
AERE T AT — XA (p (G (x,) o) S (o)) T (p (G () ) of () ) FTBEINENE T 25,
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S - 2hp, + pi/g,(x)?
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k ok 2k +2u,/g,(x)
n = 77,'<x M) =

_2kg,:(x) +2k —2M,;/g,;(x)
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(s
diag(€") ( V6"

"
diag(&") ( V6")'

(p(G(x,) ) of(x,) ) R HRTHUE T HIICE.

WK, =k g (x) 1,

MR if - g (x) =l w, | /EH - g,(x) >0,
MR g, (x) =l o, | 7k H - g,(x) <0,

W <kl g(x)l,

MR w, =kl g (x) 1,

WRif - g (x) =l u, | /kH - g.(x) >0,
WH g (x) =l w | /kH - g.(x) <0,
MFEw <kl g(x)!,

VG' ) )
diag(n" - ¢")
VG j (5)
diag(n" - ¢")
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cj - ~k k
¢ m =0.

Hrfm, >0,0>1 B2HEMSEL
k2.1
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1) g
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W24 =xt +d" Hop* =p + A" 5525 3.
2) HMHRBIREHIE FHEZ M & Aot =t +ofd" Bp' =pt + o A" R Y =0, 4 b" =0,p, =
1, B EE 6" = (1 -p*)
1 SR v < 0(d”)" v,
N={

~ (dAO)T Vf/r H
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S = [ <t o | (10)
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3 EEMSIR s
FAMB AL ~ A3 JOT.
Al KPR [x1f(x) <f(°) | RA AR, BXMERE KR kA | + A0 A" || <o BT,
A2 fHl g, /& IR Lipschitz 2L A, HXMERER y,ze R 2
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m, | d||* <dHd<m|d]*
AT
SIZE 3.1 IR oF 20, B4 VF AV R AR SR,
SI¥ 3.2 fHE m, >0 A XHMERER - <t<1,H
| g, (2" + td® " +tA°) |2 = | o, || ° < m,t".
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