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® Bonnans J. F. and Shapiro A., Perturbation Analysis of
Optimization Problems, Springer-Verlag, New York, 2000.

® Rockafellar R.T., Convex Analysis, Princeton University
Press, 1970.

® Rockafellar R.T. and Wets R.J.-B, Variational Analysis,
Springer-Verlag, New York, 1998.
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e Robinson (1981): If the multi-valued mapping kL,‘\os‘Al:&EﬁK
F:X = ) is piecewise polyhedral, then F is calm at x°.

e Robinson (1980): showed that the strong second order
sufficient condition and the LICQ imply the strong
regularity of the solution to the KKT system.
Interestingly, the converse is also true, see Jongen et al.

(1990).
kT @t 32 z:{ 3 & R

& ¢ Lot gedjs
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Robinson (1982): showed that the second order sufficient

condition and MFCQ imply the upper Lipschitz continuity
of KKT solutions.

Dontchev and Rockafellar (1997) showed that the strict
MFCQ and the second-order sufficient optimality
conditons are equivalent to the robust isolated calmness
of the KKT system.

_ 1 -
}ﬁh‘__: Daa)X + T (@) N X '7/

SKKT () = {Be G(u) —H\JD(M) 7}
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1 S. M. Robinson, Some continuity properties of polyhedral
multifunctions, Mathematical Programming Study, 14
(1981), 206-214.

2 S. M. Robinson, Strongly regular generalized equations,
Mathematics of Operations Research 5(1980), 43 - 62.

3 H. Th. Jongen, J. Ruckmann, and K. Tammer, Implicit
functions and sensitivity of stationary points,
Mathematical Programming 49 (1990), 123 - 138.
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4 S. M. Robinson, Generalized Equations and Their
Solutions, Part II: Applications to Nonlinear

Programming,Mathematical Programming Study 19
(1982), 200-221.

5 A.L. Dontchev and R.T. Rockafellar, Characterizations of
Lipschitzian stability in nonlinear programming. in
Mathematical Programming With Data Perturbations,
A.V. Fiacco, ed.), Marcel Dekker, New York, 1997, 65-82.
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Z AR AE WU Y _E LipschitzZE 221

EN 1.1
A set-valued mapping T : R" = R™ is called polyhedral, if its

graph is the union of finitely many polyhedral sets, called
components of .

IR T 22 TSR A WS 1 s R T SCRR[ 5]t

. st 76
R 1.1 7

WS R = R — 2 HEEMY, WSTER X € dom S

b5 72 & Lipschitz ZESEH]. 5(90 C SE) +x|x Z| B

¥ ol € BT )
'Robinson S M. Some continuity properties of polyhedral

multifunctions. Mathematical Programming Study, 1981, 14:- 206-214.
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53 1.1

Let P : R" = R™ be a polyhedral set-valued mapping with
components G;,i = 1,..., k. Suppose that x € dom P and
define the index set

J(X) = {I = [k] X E 7T1(G,')},

where 71 denotes the canonical projection of R" x R™ onto
R". Then there is a neighborhood U of x such that

(U xR")Nghp P C U G;. ‘/

ied(x)

u

Owbeats of. f (1998
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A€ dmpP & peo + % Proof

The affine subspace {x} x R and the components G;,

i € [k], are nonempty polyhedral subsets of " x R™. If

J ¢ J(x), the intersection of {x} x R™ and G; is empty and
these two sets can be strongly separated. Hence there are
neighborhoods U; of x such that

(U,' X §Rm) N G,' = @ for i §é J(X)
Thus U := Njg(x)Uj is also a neighborhood of x and
k
(Ux R™)Ngph P C <UG,-> UJalcl e
i=1 i¢J(x) ieJ(x)

as required. O
10/56



5|3 1.2

Let G be a nonempty polyhedral set in R" x R™. For
z=(x,y) € m(G) x m(G) define

di(z,G) = min{||x" — x| : (x',y) € G}

and
d,(z,G) = min{|ly’ — y|l : (x,y¥') € G}

the “horizontal" and the “vertical” distance of z to G,
respectively. Then there exist nonnegative real numbers &,n
such that

d(z,G) <nd,(z,G) and d,(z, G) < £d(z, G) (1)

for all z € m(G) x m(G).
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disf (% 8%) < e (Ex+ddy

Sl Extd o }’ Proof

The convex polyhedral G can be represented in the form
G={(x,y) e R" xR": Ax + By < ¢},

where A € " B € R™*™ and ¢ € R'. By the standard form
of Hoffman's theorem there are reals o and 3 such that for
eachae R(A)+ R, be R(B)+ R, x €R"and yo € R™
one has

dist (xo, {w) < of|(Ax — a)*|

and
dist (yo. {y': By < b}) < Bl(Byo— ). (2)

12/56



Put & := B||All,n := «||B]| and choose any
z:=(x,y) € m(G) x m(G). Then we get from (2) that

‘czy\(zﬂ7 G) = dist(y7 {y':By' < C—AX}> (3)

< BlI(Ax £ By = ¢)" |-
For X closest to x in the set {x': Ax' < c — By} one has

e

I(Ax + By — c)"|| < [|(Ax + By — c) = (A% + By — c]|, (4)

which yields

[(Ax By — c)*|| < [|Allllx — x| (5)

I=-z1=d,(2.4)

“ilx = X[l = du(z, G)

13/56



But ||x — X|| = di(z, G) by construction and thus, combining

(3), (4) and (5), we get

dy(z,G) < Bl(Ax+ By — )| < BlIA|l[lx — || = {dx(2, G).
R L bk R

The first inequality in (1) is proven in the same way. OJ

SEH 1.2

[13]3 Let P : R" = R™ be a polyhedral set-valued mapping.
Then there is a constant \ such that P is locally upper
Lipschitz with modulus A\ at each x € dom P.

Proof. Let G;,i € [k], be the components of P. With the
constant &; associated with G; according to Lemma 1.2 we put
Gla) €4 d6) N = max{éy, ..., &) cfv/&xr) € gd.(2,6)

3Qutrata J, Ko¢vara M and Zowe J. Nonsmooth Approach to
Optimization Problems with Equilibrium Constraints, Theory, Applications
and Numerical Results. Kluwer Academic Publishers, 1998.
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Now consider some arbitrary x € dom P and the index set

J(x)={i € [k] : x € m(G)}.

By Lemma 1.1 there is a neighborhood U of x such that

(Ux R nehpPc | 6. %=
—_— ic)x) PG C Pro+ixA8
x'el
For x' € U with x” ¢ dom P nothing has to be shown. Hence
let x' € dom P and y’ € P(x'). Then we have

xXey

(x.y') € M)’QM

—

which impliefor some i € J(x).
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For this i we get

dist(y’, P(x)) = dist (y',{v: (x,v) € ghp P})

< dist (v, {v : (. v) € G})
- )iggfile)l_gﬁ) < 5;0&((><,y/), Cﬁ)

= &dist (x, {v: (uy) € G;})
< X = x| < Allx = x]. (2°g') <4,

Since P(x) is closed and y’ was arbitrary in P(x’), it follows
that
P(x") C P(x) + Allx' — x||B

and we are done. O
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AR A 7]t
min  f(x)
st. hi(x)=0,i=1,.
g,(X) <0,i=1,.

Hf R R bR =R, i=1,...,m

i=1,..., pre IESA R

NLP#iA

'7p7

g R =R,
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NLPHIKKT %14
(™)

s e Npp [3%0) @ -J@ WTZ:

J
(6 LagrangeBidiE Uy © 30 <M )
© A=y, ("tyo) = ¢
L(x, ¢, ) = f(x) + (¢, h(x)) + (A g(x))-

BM(x) £ 0, M (¢, \) € M(x)ERE (x, Nl EKKT %
o 7
Vil(x,(,A) =0, —h(x) =0, A € Nge (g(x)).  (7)
L — -
o €A 1560 <6
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KKT RGeS T #IE

KKT A% (7) 7T LLAEfir R o R R AR 7 A 40

g VoL(x.C.\) ] achoral gy
= F(x,(,\) = —h(x) =0 (8)
—g(x) +[w)(e(x) + 1) |
B
ViL(x,(,A\)
—h(x) =0.
N CGORRVE
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KKTRG ) X TEER
GE

KKT A7) AT LA s N B X572

ViL(x,¢,A) Ng(x)
0¢€ —h(x) + | Npm(€) (9)
—g(x) Ny (A)
H c=(, ‘5 )

s
5- € H(= )3,5) 4bHa& ,3,5) (5 2 \1- ﬁJFQ(“" S,)
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KKTHU Skkr
/Q\,\Z:%"Xg%mxé}%p, D:éR"X?R’"X?Ri. %X

M SCFFE(9) IR A
0 € ¢(z) + Np(z).
Sin e Z, & X

Skxr(n) ={z€ Z:n € ¢(z) + Np(z2)}. (10)
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J 7R IR R

ye oF &)
owl, ThET T8RVT(Z-W) ) < 4=J0 tx
R B
Y N S N > \JAA! { -
7 ST RE BB (normal map) & N " 1)
WR’L W) =3
we QT[RT__G’-] VXL(X,C,}/ - n?R‘i(y)) —
) F(z) = —h(x) : (11)
B =min Gt _
oo 80 +0wr )
_|/—i‘—' = T 77 N/, N >\= y —T'—RP"'?)
WX, ¢, A) &) SUTTRE(9) e 24 HAY 4
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Lipschitz [}

51# 1.3
(X, AT ST R (9) I TE JU A 24 BLAY 24 F7E (%, C, y) B
1T 7% Lipschitz [ RH).

Uelex, s 3 ) mn Sty - & x>
o€ ‘:5'):70) t NR""-RMK(RT; {*,5/)) sit, ;]fa) +Xh =0
< o
@) i) 5@;:;] So

-G ' |_9K~I
e bid (:C,S,'}) YO =7TP€+ (58) 'fﬂ'& 7£

D (s, e,y )
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‘Ei‘ﬂ 1.1
F2 [ (6) IR AT AT A3 R M(X) # 0. 2(C,\) € M(x),
g(x). BRE TR

X
a) m_

b) OF(x,¢,y) PHUEMITHRRZIFEFT RN, F= Sy
c) KKTHL(X, ¢, N2l ST FE(9) i i 1E I .

(

-
Mj(a) = (b) = (c).

=l

Ve I¥®.€5) . Vh =6 o poo

B 78 3 SR A AEX AL, ELXH R e o R 20 AN
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— B B &

513 1.4

B A (6) AR E 55 W MFZAYIRARYELEX AL A7, s
TEXAE TS EAL ) — B I B 24 B ar, )5 —Fy
Fo A AEXAL AT
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Fe R M F) 20) E

EF 1.3

AL B (6) O R bR AR BE MR SRR AER LS, M
X AFEE . BE(C,N) € M(X), IBA(C, N2 1]
BU(6)IKKTH M. 2y = g(X) + X M TN B S 20
(a) BB B2 St AEX RO BLxinh T S 2 R TG
(b) 0F(x,¢,y)F BHUEMTE R B AT F K.

(c) KKTR(X, ¢, \)A&T L7 2 (9) 5 1E T .

(e) —F I KA AER AT HLx 4R METE S L R
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Dontchev and Rockafellar 1996

e Consider

S(z,w) = {x:0 €@+ (@, x) + /v;(x)}

where C is a polyhedral convex set. Dontchev and
Rockafellar (1996)* showed that the strong regularity of
S is equivalent to Aubin property of S around a point
(20, wo, X0) € ghp S.

o FELNMERNRIKKT 258 1) 53 1E W1 540 T Aubin P57

4A.L.Dontchev and R.T. Rockafellar, Characterizations of Strong
Regularity for Variational Inequalities over Polyhedral Convex Sets, SIAM
J. Optim. 6 (1996), 1087-1105.
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Sh R BR
St @y) L izt & DStElIe =5}

25 HX H Dontchev and Rockafellar(1997)[3]°. 324512
JINLP i i KK S ) R A AP AR R A ™ A ML
AU B e PR RO

AR OTL A LR AR

5Dontchev A L and Rockafellar R T. Characterizations of Lipschitz
stability in nonlinear programming. In: Fiacco AV, editor. Mathematical
programming with data perturbations. New York: Marcel Dekker, 1997:
65-82.
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C*ZHAILF) i
% T S AR 1

min go(w, x) + (v, x) s.t. x € C(u,w), (12)

—_—

HAC(u, w)FRR T HIZIR:

( ) =0 /i=1,...,r, (13)
i\W,X) — U
&= —| <0 i=r+1,...,m,

Hrhg  RIx R 5 R, i=0,1,..., mE ZICESL TR,
MEw e R veR Hu=(u,...,u,)" e R"ESH. KE
L5 EKIT AP = (v, u, w), IBX(p)A(12) 15 BB R
£, BRI p — X(p) RIS
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Kurash-Kuhn-TuckerZ& {4
o Fx € X(p) IS RAEX T HEAN SR UN
HX(p)NU = {x}.
o 1ILC(p)ARATEE, RIS p — C(p) LA LS.
o & X Lagrangepi %}

L(W7Xa.y) = g()(W,X) + Z}/igi(W>X)7
i=1

o 1X— 0] i Karush-Kuhn-Tucker&& 4K

{ v+ V,L(w,x,y) =0,

(14)
—u+V,L(w,x,y) € Ny(y),

Hipy =R x R7.
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o MTLHERP = (v,u,w), KKTRAEMMHEE(x, y)id
jl\jSKKT(P): ﬁ\'ﬁy%ﬁjp — SKKT(p)%jKKTHH%ﬁﬂL
° 1E‘XKKT(p)?'\ﬁ%%)§'§%, ED

Xexr(p) = {x[3y s.t. (x,y) € Skxr(p)},

PRI p = Xicr () WARE sl BRI
o KT xHpl]LagrangeZe 14410
A Ykr(x, p) = {yl(x,y) € Skxr(p)}-
5 (vo, ug, wo, X0, Yo) € gphSkrr(p)FHECRII{1,2,..., m}H)
fRbrEEfh, b HhLE LR
ho ={ie{r+1,....m}|gi(wo,x)— uoi =0,y >0} ([r],
b ={ie{r+1,...,m}|g(wo,x)— uo; =0,y =0},
b ={ie{r+1,...,m}|g(wo, %) — toi <0,y =0}.
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y“H%Mangasarian-Fromovitz 2k £

FR ™ k& Mangasarian-Fromovitz (MF) 25F1E (po, xo ) AE AL 4N
RAFAELagrangee Ty € Yixr(xo, po)fHi15:

(a) i € /1E':'E/‘vag,‘(Wo,Xo)z£‘@%9‘§;
(b) EEWEZ S %H{E?:EJI‘/ S llﬁﬂ‘vxg;(WO,Xo)TZ =0,
i € /2Hﬂ‘vxg,'(W0,X0)TZ < 0.

T = Dé) (ybj X —+ TK (Gﬁa').) ﬂ >:\—‘
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LR A ER

XT 45 IEH/]PO (Vo, o, Wo), &(Xo,yo)?%EKKT%1¢(14).
LA = VI, L(wo, X0, ¥0), B =V}, L(wo, x0, %0),

(14)?’_(Vo, Up, Wop, Xo, yo)ﬁlﬂ/]@% ﬁ’%i@ﬂ“jﬁﬂ: A LGN AR 3 AN
&

{ v+ ViL(wo, X0, ¥0) + A(x — x0) + BT (y — y0) =0,
—u—+ g(w, %) + B(x — x0) € Ny(y).

(15)
XHEAR (u, v), IEFTA 2 (20) ) (x, y ) IEEE N Lkkr(u, v).
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B RS 15 2 A0 B8 TR

o &P =RI x Rm, &ML

Y(p)={xeR"y € f(w,x)+ F(w,x)},p=(w,y),
(16)
Hpf R R = R F R X R =3 R,
o Wlfpo = (wo, y0) € P, X0 € X(po).f(wo, -)fExpAb ]
L, JacobianfE N T f (wo, xo). 5 REFHIZ AL LS

L(p) ={x € R"|y € f(wo, x0)+Tf (W0, x0)(x—x0)+F(w, x)}.
(17)
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ER 1.4
[2]6 B IBEAFAEXxo AT U, wo 4RI W 5 5 £ 15 XHE
fifx e U, w e WH
[£(w, x) = f(wo, x)|| < l]jw — wol|. (18)

AT RS S
() EE(po,xo)ﬁLEﬁK¢qZ$%E']
(H) E:%ﬁz(lk),Xb)éL.?IS}ﬂRAlAS{Zig‘Eq

6Dontchev A L. Characterization of Lipschitz stability in optimization.
in Recent Developments in Well-Posed Variational Problems, Lucchetti R
and Revalski J (eds), 1995, 95-116.
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HEW® 1.1
R e B Arp B T B F « R — RN L itk
i, H5 4 R IR

(i) fFEX AR UfETR

[ (wo, Xo) + Tuf (wo, X0) (- — x0) + F(-)] " (v0) N U = {xo}

(i) A ETE (po, xo) AL TN LT HALH.
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uEH

RN L = [f(wo, X0) + Txf (w0, %0) (- — Xo) + F(:)] M e Z H1A,
DRI [15]F0.L FER™ b~ A2 i (F2 R b LipschitziZ 22 1)),
(Y RTHE H LEE (yo, x0) bR AR RR 1. B € BR1.415
S AE(po, xo) AR IRAL AR, PN H 5 B 1.4 W] 15 (if) v] HE
(). u
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Sk RIIRAL Fa

T Ny A2 2 TR ST KKT RS0 (14) R HER 11T A5 4518
R 1.2

NIRRT

(“) HgigkffiKICT%ﬁz(IJO,Xb,_yb) S g})}lfﬁ(}créd:%%%]ﬂliiij}ziéiE{L
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5|3 15

(R MFLI IR SFAE BSL. T8 B SR X FE (po, xo) b T 2L, BT
AT o HIRBIRU, AF1E po [ RBI VSR EATp € V, £
“X(p)NU JEZF.

ST SN 15+ (po, X0 ) AE IIMF 2 3R 25 A4 B AT
= WL XTE po b T i 48
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uEH

HH[12, #:1&4.5])7 "] A2 SR B CLE (wo, wo, xo) AL A Aubin
e i—/lﬂq'li—/lMFé/‘]ﬂi%ﬁ:E(Wo, Uo, Xo) RERYOT. K a,
bRy LT CH Aubint: ARG H 2L, BIXTpy, pr € B(po, b),

C(p1) N B(x0,a) € C(p2) +7(Ilpr = p2l[)B.

B UAxMAERARIR. EHa € (0, a)E 1 x0/2 2ip = poltf
(12)7EB(xo, o) H FIME— R/ 55 HB(x, @) C U.

"Mordukhovich B S. Lipschitzian stability of constraint systems and
generalized equations. Nonlinear analysis, 1994, 22: 173-206:

41/56



XTI % Pl p € B(po, b), 75 REHLGS
b Calp) = {x € C(p) - Ix — xall <+ o — poll}

BRI CoAEp = pokbst FRHELLH), PR AR T %L
1. EHx € Cu(po) = C(po) N B(xo, ). B CHIAubints:

Joz XHAEAR] po 3 1 p, A2 E X, € C(p)MEE|[x, — x|| < Yllp — poll-
ES)

1% = Xoll < [I%p = X[ + [Ix = X0l < +7l[p = poll-

Blitkx, € Co(p)H%p — poltt, x, — x. FrLAC, fEp = pokik
e T HIELH.
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T Co(p) AR B2, ) ji) et
min go(w, x) + (x,v) s.t. x € Cy(p) (19)
XIATAT] po BT 1) p A7 i, I B o AL B F] Rixo & p = poltT It

TEp = pokb b 20ESE, ¥ g 2, XHEATS > 0, 47176y € (0, b)
{EF XTI p € B(po,n), (19)1I(2 =) mItiEELAE= 1 H
@.é’TEB(Xo, 5)?‘]

8%I8

val (y) = inf{f(x,y) : x € A(y)},
S(y) = argmin{f(x,y) : x € A(y)},

HP ATEyo b B TES: fEyo NS, A(yo) 2 F T RS, FEA(y0) X
{vo Bt — AL L, Wval (y) 7Eyo AL TESE, S (y ) Eyo ib B2 IELE.
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RN X (Po) = {0}, WS X TE po b 2. 6" /20 < &

< a, WAFTEY > 0 1S XHEM p € B(po, n'), 1EA7

filix € Xo(p)H /2| x — x0l| <& < a+7|p— pol. F,
Xtp € B(po, ')A || x — xol| < o +|p — pol|#E & (19)
TR, FrCMEp € B(po, 1), B

Xa(p) C X(p) N B(x0,d").

HEEE. O
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1

W 2SR ATLE (Po, X0, Yo) € gPh Sk AL RAZ AN
Hyx' € D\[0}A

<X/7 VixL(WOJ X0, YO)X/> > 07

HAHED = {X'|V.gi(wo, x0)x' = 0,7 € h; Vygi(wo, x0)x' <
0,i € h}.
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KKT RS F Rt

ER 15
TR KN
(i) B Sk (po, %0, ¥o) € gph SkxrAb A I A2
f9, FlLxo 2 19 85 (12) 55 T po i1 Jo 348 S L
(if) PR MFZI SR 40— 7890 HE S5 LR 7E (Do, X0, Yo ) AR

M.
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uEH

2 Ykt (%0, po) 2, WA Ykt (%0, po) = {yo}. FL™
FEMFLRR LS. 320, BiHER 1.2, AFLE (x0, yo) P
UEI(x, y )i (x, y) € Lgir(po)- 10 ANK—E, &

Bh ={1,2,--- ,m}, b={m+1,-- m}H

10 By 1 By Ay B N4 e 1y Iy 146

9]). Kyparisis, On uniqueness of Kuhn-Tucker multipliers in nonlinear
programming, Math. Programming 32 (1985), 242 - 246.
LOTR R A o S5 417

(i) (%0, Yo) NS Lt (po) FIFRAL AL,
(i) BRI Sk fE(po, X0, o) € gphSkrT AL FATH.
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AAFAE (%0, vo ) BT B (x, y )T
B (x,y) € Lkxr(po)

e po = (vo, to, wo), (X0, yo)IHi EKKT 2% AF(14).
_LE‘A - V>2<><L(W0=X0>y0)r B = Vf,XL(WO,Xo,yo).

o RY;
{ ViL(wo, X0, ¥0) + A(x — x0) + BT (y — yo0) = 0,
g(wo, x0) + B(x — x0) € Ny(y).
(20)
A ME—AR (X0, y°).
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W4 (x, y) = (0,0) F kA543 RGEHITNSLAR:

Ax+ BTy =0,
Bix = 0, (21)
BzX < O,y,' > O,y,'(BX),' = O,I S [m1 + ]., m2].

MEEIH T yo; > 0,0 € h, WXTFi € iy 55 %A PR,
HL b, BON(21) IffRER 2 — M, (0, 0)9(21 ) e — i
FH xo b 1) By PR 2 A, TT S

(x', Ax") > 0,vx" € D\{0}.
HFE IR EE S IR A ROL. BSAFEAEE A

BEx' € DERAX =0, MARE R E (X', 0) oy (21) W, 7
J&.
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2, ABBE() AL, T xo A2 (12) T po FIARAL J& 35 i Hoyo N
FH L IR —3fe . B8 (po, xo ) AH ML FRIFR AR AR h A2 JE 2 1)
HUFIW 5353 R x0 F wo I ABIBAT AR KT BT A HIx e U, w € W
BV, gi(w,x),i € hRLMTCRMW. HEIHEL5, X poiEip,
X(p)NU # 0. FAXEFTE pobIE I p, xobffil

MIix(p) € X(p), FAEHE yoi, i € hyi(p), i € LEF

v+ V.go(w, x(p +Zy, V.gi(w,x(p)) =0.

ieh

HREEWV € I, yi(p) >0, XFi € LUk, Bly,(p) =0, &
2ly(p) = (vi(p), -+ , ym(p)) 2B IF] &R [F) Lagrangedfe 1 H %
yo. FE, W UN(x0, yo) AR H p 78 /0 H21E po, I

A Skxr(p) N U #£ 0.1

MR e
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WmERL =0, Ay =0= Yixr(xo, po). H7/IE1L5, XT xo )
(T AR 5 95 B3 po (i, B X(p) VU £ 0. 25, MF
ZIRAFARERS po BT K p, xo B )X, Lagrange 361

£ Yixr(x, p)IEZH I BB Ea > 0, JFFHlpe — po
*ka-—>xbf§?§Vy c YkKT(Xk,pk),k'::172,"'¥§Hy” > Q.
BT Hy € Yrxr(xx, pr), WIRFHIA T, fFER Ay # 0.
EKKT%?EEPXUL/(HJ\WKEﬂ%E‘Y c YKKT(Xoa po), ﬁ%%

B Yicr (X0, po) B FEE, IX 5 A MFZ A 2647 I .
X ye = OFRAERIARIRY, HpFe 73 il po Hx € X(p) 7 /04
IxoBF, H Yxr(x, p) N Y # 0. A4, X (x0, yo) FIFEARIR U K
78 ¥ po i p, A Skkr(x, p) N U # (.
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BB RS Skcer 7E (Po, X0, Yo) € gphSkxrAEA R INSLFF2 ],
M2 HHER1.2,12 (21)BHIEFM (X, y') HizEr] 5(0,0) 7
PRz

L27R IR AN 5 S5 A
(i) (%0, Yo) NS Lkt (po) FIFRAL AL,
(i) B Sk TE(po, X0, Yo) € ephSkx bR FFTH.

BT RS

Ax+ BTy =0,
le:O,
Box <0,y; >0,y;(Bx); =0,i € [m + 1, my].
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By € RmHN € byl = 0. tHx =0, Wy’ #0. FEE
BRI HEL € LAy £ 0, My, > 0. KN

Xt e By > 0, Hy 7853800, M&Ey, + y' Nk
TxoHpolfiLagrangeTe 1. X 5™ HEMFLAIR MG, AU,
x'# 0, H2&x € D. 7£(21) BIZE—A AP R e i,
1FEN(X, AX) = 0, 5 Mmook or JE. uEse. n
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EH 1.6

BWMFLIR A E Xy € Xicier(po) LA, po = (vo, o, wo). P
2N IR A B Xeeer 7B (po, xo ) A IS AR I 78 73 I B2 4%
f: AFEX £ 05—k #

¥o € argmax{(x, V2, L(wo, X0, y)x') |y & (0, y) € Skxr(po)}
W2 HARBREU b (X)) = (X', V2, L(wo, X0, yo)X'), LI AN
(Vxgo(wo, x0) — vo,x") =0,
(V,gi(wo, x0),x") =0,i € [1,r],
<ng,'(W0,X0),XI> S 07 I € [r + ]-a m]7gi(W07X0) — Uoj = 0.

BT 1a) R KK TR
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uEH

F Levy AIRockafellar[11]1 (£33, 14013.2, 352 T
FRKKT S A X 16 1 1 01E 5 (po, xo) Ak Xicrer AHIK 58 1 3 4
WS S AR, R [8]H A2 1, A4 SE & ik

HIx" £ ORI AAFAENE 5 WS Xk 7E (po, xo ) A& IR AR

SEff .

DXkxr(po|%0)(0) = {0}
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e R I A A ST Rk

T3] 5 E 6T UE S R iR HEL:
HEW 1.3
BExo 2 (12) FITRSL SR 30/ 45, Horipo = (vo, uo, wo). 1

BWMFLI R SFANAE (po, xo) AL AL H. 5 B 1.6 H 1 2% A1 L.
AR A (12) BRI BRERS E (po, Xo) AbFE RS A AL PR ).

56 /56



Bonnans J F and Shapiro A. Perturbation Analysis of
Optimization Problems. New York: Springer-Verlag, 2000.

Dontchev A L. Characterization of Lipschitz stability in
optimization. in Recent Developments in Well-Posed
Variational Problems, Lucchetti R and Revalski J (eds),
1995, 95-116.

Dontchev A L and Rockafellar R T. Characterizations of
Lipschitz stability in nonlinear programming. In: Fiacco

AV, editor. Mathematical programming with data
perturbations. New York: Marcel Dekker, 1997: 65-82.

Dontchev A L and Rockafellar R T. Characterizations of
strong regularity for variational inequalities over polyhedral
convex sets. SIAM J. Optim., 1996, 6: 1087-1105.

Dontchev A L and Rockafellar R T. Implicit Functions and
Solution Mappings. New York: Springer, 20009.

56 /56



Dontchev A L and Rockafellar R T. Regularity and
Conditioning of Solution Mappings in Variational Analysis.
Set-Valued Analysis, 2004, 12: 79-1009.

Dontchev A L and Hager W W. Implicit functions,
Lipschitz maps, and stability in optimization. Mathematics
of Operations Research, 1994, 19: 753-768.

King A and Rockafellar R T. Sensitivity analysis for
nonsmooth generalized equations. Math Program, 1992,
55: 341 - 364.

Kummer B. Lipschitzian inverse functions, directional
derivatives, and applications in C*-optimization. Journal
of Optimization Theory and Applications, 1991, 70:
559-580.

56 /56



Levy A B. Implicit multifunction theorems for the
sensitivity analysis of variational conditions. Math.
Program., 1996, 74: 333-350.

Levy A B and Rockafellar R T. Sensitivity of Solutions in
Nonlinear Programming Problems with Nonunique
Multipliers. in Recent Advances In Nonsmooth

Optimization, 1995: 215-223.

Mordukhovich B S. Lipschitzian stability of constraint
systems and generalized equations. Nonlinear analysis,
1994, 22: 173-206.

Outrata J, Kocvara M and Zowe J. Nonsmooth Approach
to Optimization Problems with Equilibrium Constraints,
Theory, Applications and Numerical Results. Kluwer
Academic Publishers, 1998.

56 /56



Robinson S M. Normal maps induced by linear
transformations. Math. of Oper. Res., 1992, 17: 691-714.

Robinson S M. Some continuity properties of polyhedral
multifunctions. Mathematical Programming Study, 1981,
14: 206-214.

Robinson S M. Strongly regular generalized equations.
Mathematics of Operations Research, 1980, 5: 43-62.

Rockafellar R T and Wets R J B. Variational Analysis.
New York: Springer-Verlag, 1998.

Walkup D W and Wets R J B. A Lipschitzian
characterization of convex polyhedra. Proceedings of the
American Mathematical Society, 1969, 23: 167-173.

Kummer, B. Newton’s Method Based on Generalized
Derivatives for Nonsmooth Functions: Convergence

56 /56



Analysis. In: Oettli, W., Pallaschke D. eds., Lecture Notes
in Economics and Mathematical Systems 382; Advances in
Optimization. Springer, Berlin, 1992, 171-194.

56 /56



