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BanachZ BRI BT 2 BB LB BRCHN T 52 2KRDLEBERH

(EaHELoBK)

Ju Kk - B il & & ( Hidefunmi Kawasaki )

1. ¥

T BREMMY ChebyshevE MBI RN 2 3< OMHE

B, —REINLFRX - -FEFEAHBHZEL BB ZEZREIICS T

5 & /Mt R & |

(P) minimize f(x) s.t. g(x) € K, h(x) =‘0;

L LTERE SR B, ZZT X, V. ¥ iF BanachZ M

K dAaFrEacrtvwlOLseE X - R, g:X - V, h:X —

W & C2-class & 95, #HHWRHE hix) =0 B FH

MEFEZHDLDODRLZARMEDH W R H L ﬁiﬁ%’lfﬂﬁﬂ%t:h

FTerWMarFEAFHEO-—RIALTH B, F . WHBHEHE  gx)

= 0 BEEHWMMYMBEIISEBIT A  phase constraint
g(x(t),t) = 0 foa all t

HD—H/iLTHYH S5 THENZ  Chevyshevii fl B &

Sup-&‘rﬁﬁﬂ)ﬁd\kﬁﬁ%@—‘ﬂ&{tczéo'C\néov

MENDEERT RBEMPORBIEIBLZLWVWT 32 __XDLE



poE 5 2 o7

x® Fr oo BRXHEI B ¥ D Lagrange@l B o —
B s ofcHLnwAL2 20 ABETHE Z2oOHEHFTKR
DIBmMA L EBELRAEERE O L 2R T,

2. RO BRKH ‘

MO ERACMBECN T2 —ROBRBAERE 2 B EAK
W %2 FBROBY TH S FF x FEE () OHER
LLES3. ZoLE x ABALKEOEES

x + ty , t > 0
* %213 2T y i R O0OBXERTHLE bLL %
KOIVOBBTBABLSE. whtsd y EHLTH

f(x + ty) < 0, g(x + ty) e K, h(x + ty) = 0,
FMETEAAEE L0 BEELZL I 0&EER
o % A w T,

£7(x)y < 0, g (x)y e TomE(K-g(x)), h'(x)y = 0, (1)
rH T oy BEELLZ W L RS h B AL, coned i
closed conical hull of A R T, "‘?’K@ﬁiﬁﬁ%ﬁ‘f“ii
Hlg T E L WHMBMELT critical direction % # 2 % i h
b %o,

E#E1 KoOABETEAT v e X B xe X B
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critical direction

f’(x)y = 0,
K& ->FIE 2T critical direction & 3. # o F m
L #EATYL - RDA—-F—THBHBEHEZETHL »Oo>HB

HRBEEISAERLLZYWF®RTH B, I

ZXRoo#i B

x + ty +

*E 25 LBH D 5.

T 5, £ 2T y %

f(x + ty +

g(x + ty +

h{x +

bl B w0 A= S A

* (DX oRECHEE D — &K -

BEEAEPREIRL B,

t22/2,

critical

t2z/2)

& WA,

t > 0

7 L y i3 R "

direction &

< 6,

t2z/2) € K,

ty + t22/2) = 0,

EHEEL Z W

“ XMy TRE D

E B/ 2 u, v € V {oH L
u v
K(u, v):= U N K - — - — +
s () s > 0 52 s

g’ (x)y € tone(XK-g(x)), h'(x)y = 0.

D/ F @R LTI

DEEDHF M@ L

L cl: 50 ':’a)

Ih b5 DM

Y F 3L RO

& (s)B )
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EB L. L B X Vv o B {I ¥ & () XD &K
YW T RBETH B,
s (s) = 0 for all Q > 0, & (s) — 0 as s — +0.

Bk K(y):= K(g(x),g (x)y) £ B <.

E AT, mBEHERHNFZEHE ﬁ;®‘~>& ROy TRE DL
T 5 L& HAE& {y; g (x)ye tone(K-g(x)), h’'(x)y = 0 }
BHRERSE { x; g(x) £ 0, h(x) =0} DdDRWEBMNIEKZ
52 2L Z2RALLTCBLLEDFH S D ELZERIET SHHRX
AN BB M ZR SIEEE Constraint Qualification,
Regularity Condition H & BT h 5, XRIZHEBF 3 FHIZ
B # Mangasarian-Fromovitz 2 X 0 & m‘wzﬁjﬁ BB 5

RBLELRBECHLTIEZ SR RZED-—RIALT D 3.

EH® 3 (seel[3]) ® 8P 2XF L g(x) € X, hi{x) =0
X T Mngasarian-Fromovitzod) £ 2 #7223 & i3
(i) h’(x) is onto,

(i) 3 ze X s.t. g(x)+g' (x)z € int K, h’  (x)z = 0.

ME PME2WwT 2 _XROLBERFBEXROBD T b 5
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E M 1‘ x % (P) oRBmBEAMEL x T Mangas-

arian-Fromovitz®) K H A H AL 3 b el X5 ks

K(y)=+ ¢ 7% 5 % critical direction y c:im‘!,'c'

B b v: € K-, wr e W HEHELT

f'(x) + g’ (x)"v: + h'(x)w" =0, (1 &XDLEZFH)

P (x)(y,y) + <v,g" (x)(y,y)> + <w",h" (x)(y,y)> +
—26/‘(v'l K(y)) = 0, (2 R EFEH)

<ve,g(x)> = 0, <ve,g' (x)y> = 0, (18 % 1% )
727 L K- i polar cone { v € V; <v',v> £ 0,

vYv € K }, & (v | K(y))= supf{ <v*,v>; v € ZK(y) ‘}.

T — R o (v ] K(y)) = 0 HFPRILITBL>2EZEE

fy

LT8BL. 22T #HLLkBAILLHA o (v | K(y)) o
Bk %Z Suww-BRBOEMMBELERZAEART 2 2 L2 X
DEBHLTWZ S R2FAHHDES BEER

($¢) minimize S(x):= sup { f(x,t); tel }, xeR"
Z 7T I = [0,1], f i3 x B L C2-class, t {2
BLE&K L T3 ks FABEABSIE Kokt —KA1L
Eh722FERAM Y2 Lo BanachZRMEZ BT 2 H/{HEL
LTk b2 60 5,

(8) minimize r s. t. re - F(x) € K, (x,r) € R"*!
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yARE AN D K:= { v € C(I); u(t) =2 0 WVt }, e(t)

[l
o

F(x)(t):= f(x,t).

Bl 8 (S) 5 Mangasarian-Fromovitzd) £ #H H 29 Z & i
ﬁ%&:ﬁfﬁ 5, 356 (y,a) € R"*" H# critical dir-
cction THBELHOLEF H & AG

q = 0, §'(x3;y) =0,

PR ILT B T hH B, KL S'(x;y) X s X

f

2B IF 5 Yy FHEANDOFMmMBSYS 2RI,
&£ A T, K(u, v) PEBDPLERRFET L I LT — R

CRE#RTHSB, £IT K(u,v) oBBHTEERZLEIS

£ B 2 u, v € C(I) » u(t) =2 0 for all t € I
v(t) =2 0 for all t with wu(t) = 0, R I A R
L& 3. otz v B K(u,v) DERTDHBLHDOL
B+ o RHER
w(t) 2 0 for all t satisfying u(t) = v(t) = 0
w(t) = lim sup v(t.)2/4u(t,)
for all t and t, satisfying

t, — t and -~v(t,)/u(t,) — +oo as n — +o (2)

MBS RODES % EAT D,
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Ie := { t; T t, satisfying (2) )
Csup{ limsup v{(t,)2/4u(t,); t, satisfies (2)}
if t € 1, (3.a)
E(t):= 5 80, if u{(t)= v(t) = 0 and t & I, (3.b)
- otherwise. (3.¢)

DL & FHE2BEXDIIICHBRZRI N S,
w € K{(u,v) = w(t) = E(t) for all t.

MESRAT LI __XODLBERHFEIEIXRDEDD T H 5,

€ # 3 x % (8) oRm&AHAEELL LS. DL E
K(y) #= ¢ ¥ T F critical direction y 2 L T
e arlf@OE T, T e € I (x3y) & EHE X,
z 0 BHEELT
A gt e+ A a0 =01

Z A f(x,z )/ax, =0, §j =1, ,n,

S A0 (£ (x)(y,¥y))(z ) + 2E(z )} =2 0,
727 L B i3 ur= S{x)e - f(x), v:i= -f’(x)y % HW
T3tV ERINBDIEH Ixsy)e= { t; u(t) = v(t) =

0y TH S,
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BEDOD_RDODLERFHRLERAODFRHFEDKRKELEBWE #H

LWwHE 28(t) OFETHE. COHEOEK LT AN

5 2%
2 Sup-BE B O _RXRDOF MW S % EAT S,
E & 4 The upper second directional derivative of

S(x) at x in the direction y @FXHOVA TERI h 5.

S"(x;y):= lim sup {S(x+& y) - S(x) - 6 8’ (x;y)}/6°
8 — +1

PlTFT e T f(x,t) kLT affine function % # 2
X 3. HB

f(x,t) = <a(t),x> + b(t), a(t) € R", b(t) € R.
ThHE & FHLWHE E(t) & S'(x;y) 2 RFTELHB4H

b LEWMECAENBZ EDEDNL S % 5.

E B 4 x EHEOR vy THEEOOFM@mMEL XS IOD
EERXROBBRAD KRILT B,

S (x3y) = max { E(t); t € I(x:;y) }.

¥

Z L, I(x) = {t e 1; S(x) = f(x,t) }, I(x;y) = { t
€ I(x); S'(x;y) = (f'(x)y) () + T HH, u, v I

XATEHE LML,
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u{t): f(x,t*) - f(x,t)

vit):= (f ' (x)y)(t*) - (£ (x)y)(¢)

T, ot it I(x;y) OFEBDHAE T 5,

R, Z2>ofT. EH4OKERZBRFL X I,

EFBRME ERFIDBEBDBFPER SN ZH 2 %7 5,

DL &

e

o1 f(x,t) = 2tx - t2, I = [-1,1].
S(x) = x2, 8'(x;y) = 2xy, S"(x;y) = y? v xe (-1,1).

2T x* =0, vy >0 %%k % ¢k

1]

u(t):= S(0) - f(0,t) = t2, v(t) = -(f7(0)y)(¢t) -2ty

TH 5P 5L & (2)i
t =0, t, — +0

tBdF T3 B k5% t., RB7ZwWLT

lim v(t,)?/4u(t,) = y?
TH DML
I(0;y) = 0 },
K(u,v) = { w e C(I); w(0) = y?& },

S"(0;y) = y2 = E(0).

y <0 kEH L T2 ARDEIRY XL D,



K. BEBIFPERI N W H

T. #H L wWIH E(t) 3 ¥ o

B 2

§"(05y)

= 0 %k 5

u(t):= S5(0) - f(0,1t) t, v(t

THBEL HH(DEEALT

52 I(x;y) to}y TH 3 »

K(u,v) = { w € C(I1)

S"(0;y)

0

E(0).

BRI, THBITEKRI RSP

+ 00 E L B 2 BT L D,
#l 3 f(x,t) = 3tx - t3 I
0, if X =
S(x) = 2xv x, if

_10_

t,

153

FH5E 2 X5, ZoflizBw

5 LB b b,

[(0,1]. =& &

= 1,

f x > 1.

0 for all y.

k

) = - (f7(0)y) (t) = -ty
t., BEEL Z W &

5

;o ow(0) = 0},

TEDZRXRDF BB



154

PR YT B TR
u(t):= S(0) - f(0,t) = t, v(t) = -(f (0)y)(t) = -3ty

TH LN bH & (2)143

tFETTFT3INBE DX D% t., &2 wlL<

lim v(t,)2/4u(t,) = +o0
TH BB L
| I(o;y) = {0}
K(u,v) = { w € C(I); w(0) =2 +o } = ¢,
5°(0;y) = +o0 = E(0).

EFE3EBWT, #x i
K(y) = ¢
EWwIi S R#EERELAL AP EH2 ETH4RZIWLE
Com
5§ (x5y) < +oo
L HRETHSLZ DFHEEIFEARLDINDIEE Sx) o

XoFMB TP ERALCZEZFBAMLETTHSE ZHEKICS
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DR EFBZ I T ECHBHTE LW, LAHP-T XM

ME (PR T3 L EBBRHZ2HFIZLERLIRZBWVWT

"y

=4

iZ

S5

FO> &

gi'l:l

K(y) # ¢

Wik FZ SN B,

R DB Ww Tt L owH
8 (v | XK(y))
DEBEAUREFZFTHFEZEFSILXBBIEABLSED T D 5,

BorFEARECAHLIAFAEN LR Z2RALL L

[
ry

tRBIEAXRNRTELELI EH»TH E R

2L 7 # X Ben-Tal,Zowell] T, X(u,v) O

cone ( cone ( K - u ) - v )

critical direction y & L CTCAHxEBHT

v

T hER Sk, TOolH AREN
Fﬂ&:ﬂb’(iiﬁ%%#%éz‘_é:5:75*&%’275*
XHEHELERIR2DEH K(y) = ¢ ERELT
RZs3%. Zox#fPEHELIRZwHEBERIEZHL

b T WwWZa W EBPEHILZT DS

_12_



B EREOZRAMISHERBOFAETRMB CH LT
X AR CTHARLBESEAE AL WS L EERBLCSB L

ERATEME S0 2 BARMECH T2 %o BEERH
- BB EBR IR -2 BT VWL ODBEXRELTEFT

B <,

4.8 %5 X W
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