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1 EC®»IC
AREEFSRTIIRD & 5 A DC Bl LRIz w4 25512 BN 5.

(P) minimize  (a,x)
subject to  f(x) <0, g(x) > 0,

727U, f,9: R - RU {+oo} &M, o e R* 2§ 5%, & (P) &, D —f#)72 DC
BEALRE (Q) (7272 U, HIRIBEE £, g WEBERE D & &) ZAMLE L THoND I &
NN TW5S,

(Q) minimize  fo(z) — go(x)
subject to  fi(z) —gi(z) <0,i=1,...,m,

EFEU, firgi i RT — RU{+oo} XL (6 = 0,...,m) &35, 58 DC MM
EBGEALRE TR, UL, fE (P) 13RO & 5 s biE (Py)(y € domg*)
WZHRUCERT DI ENTES (¢F ¥ domg* DEFEIZDWTIEEBRT ),

(Py) minimize (a,z)
subject to  f(z) <0, (—y,z) + g*(y) <O0.

ZDLE, 15 DC REFED 7 77 v 2 RO

inf (a, ) = inf sup inf {(a,) +Af(z) +p((=y,z) +9"(v))}
zeS YEA ) >0 TER™

EOWTEET 3, AMEIRTIE, 575V 2 BHEE B X 572005 e LTH
F ORI [5] TRE S M T 2 HFEE £ ) 6 BOEREEIOWTRAT 2,

2 i
FTIRHEMELT, B f R > RU{+oo} M L THELMEEZEHRT D,
domf = {z e R" | f(x) < +o0}

epif = {(x,r) € " x R |z € domf, f(z) <1},



FOFEFTEBE, fOTETI 720\, fOIYT T 7 epif BiES, HES, JEE
DrE, R fEEnEnN, M, EThHs LD, B f o&EE%E

f*(y) = sup {(z,y) — f(z)}

rzeR?
LEHET D, ZOLE, fHEMRSIE R - RU{+oo} HHAEMNMTH D Z EHHIS
NTHO, ¥z fHAEMRS X
f — f**
WAL B, PRI, AT O MECE LB B 2 BT 98 2 W D RN S %,

(P) minimize  f(x)
subject to  g;(x) < 0,Vi € I,

L, REEOETRVETHEEL L, fg: R - RU {+oo} EIEKE T 5,

EIE 2.1 (J.E. Martinez-Legaz, Michel Volle, [1]) [ ZHREAL TS, g :R" —
RU{+oo} (i el) 2B, S={reR" | gi(x) <0,Vie I} #0 &L, Slater &

Jzg € R™ such that g;(zp) <0 for alli € I

MDD T R, ZOEE, EEOMBERB R 5> RIZNULTT 77 2P a 30N
YLD, TRbH

inf f(z) = max inf {f(x) +Z)\igi(:v)}.

zes Ai€R4 zER™ p

772U, 0-(400) =400 &9 5,

T 75 VY aRMERNIZDWT, Slater &MFEH ETHFREMETH D, T40bL, 1T
HOMBEE f R 5 RIZHLTTIZ T2V aBOMENRN L TH, Slater 5403837 L
TWERWEERH L, — T, ROEETIET 7T Y 2 BURERALIZ S 2 b ZE A0l
FHENRBRSNT WD,

EH 2.2 (M.A. Goberna, V. Jeyakumar, M.A. Lépez, [2]) I Z2{FEDHES, g :
R" — RU {+oo} (i € I) ZFAEMEE, S ={z e R" | gi(z) <0, Vie I} A0 & L, {4

DicTIZHUTg Ml d S DB FETDIERET S, 2D ZRD_DILFEHE
Tdh5:

(1) FM(Farkas Minkowski Property) 23537, §72b%, IROEAPEAES:

cone co U epig! + {0} x [0, 4+00)
il

(2) FEREDMBE f R 5 RICH LTI Z T a MR D o, Thbb,

inf f(x) = max inf {f(x) + Z )\igi(x)} .

€S /\GRS_I) zER”™ py
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72720, 0-(+00)=0&79 2,

EH 2.1, W 2.2 T, Lagrange AOMEIZEWT, FROLGUDMHEEEHTE7-20D
Ni(i € I) DFEMEPFEEEI N T WD & ZDHIFIMENRR SN T WS, ROEBTIE, &
TULE NG e DIFEEREITES N TRV E ZOFINBENRRRSNTWE, 22T
IO, I BERES (I ={1,2,...,m}) D& EZHHES,

£ 2.3 (V. Jeyakumar, G. Y. Li [4]) ¢; : R® — RU {+oo} ZFAEMEK (i =
1,....,m), S={r e R" | gi(x) <0,i =1,...,m} # 0,intdomg # ) £95. ZD&
&, KIZFAETH %,

(i) ho ZHBEHBTH B,
(i) AEFEDMBIE f: R — RIZKH LT, IROHERAH D 2D

yicfelgf(l") = sup inf {f(x) + ; /\igi(x)} ;

;>0 TER

722U, Vz € R", = 1an0 (Z)‘ZQZ> (2), 0 (+00) = 400 &9 5,

AT, ARWFGEIC B S % AT 2 /19 %,

EI 2.4 (Y. Fujiwara, D. Kuroiwa [5]) f,g:R" — RU {+oo} 2B, S={z €
R | f(r) < 0,9(r) > 0} £ 0, Upesdy(x) C A £, {f < 0)0{(~7,)+"() < 0} £0
Zh 723D 2 € AN domg* {28 LT coneco (epif* U {—z} x [—g*(z), +o0) U {0} x
[0, +00)) DL ARSI, FED a € R IZX U TIROEXD KD VLD :

inf (a,z) = inf sup inf {{a,z) +Af(2) +p({~y.2)) +9"(y))} 1)
re ye )\M>0x

LA U, BB 2.4 DIRKED coneco (epif* U{—z} x [—g*(2), +00) U {0} x [0, +00)) HFH
TRV, (1) DEXDPRLT D LSRG EVH 5,

5l 2.1

rHL, TOLrE,
S={zeR [z <0}, g°(y) = {0} (y), ANdomg™ = {0}
£,

cone co (epif* U{—z} x [—¢*(2), +00) U {0} x [0, +00))

= coneco (epif” U {0} x [0, +00)).



& o T coneco (epif* U{0} x [0, +00)) EFEATIZAR W, LA LZARDS (1) DEFFITHAL
%5, EFhL,a=1D,E

inf sup inf {(a,2) +Af(z) + p((—y,2)) +9"(v))}
YEA ) >0 zER

= inf sup inf {—2 — AV =22+ p(—2y + 30y (v)) }
yeA A >0 zeR"

=0.

3 IR

EHE 3.1 f,g:R" — RU {+oo} ZFAEMB,S = {zr € R" | f(z) < 0,9(x) > 0} #
0, Upesdg(z) CAET 5, ERDy € ATH LT b HEIBER 513, D a € R™IZ
XU TIRDERAK D 32D,

inflo,) = inf, swp inf {{a,2) + A/ (w) + ((0,9) + 9 W)}

7272U, ¥z € R, h(2) = A?Eéo{(kj' +u((=y, ) + 9" )" (2)}, 0 (+00) = +o0 & T 5.

EPL 3.1 DIREIZEI 24 DIRE L O BTV, FTOWIT —MRIGIZEEI LAWY, #l2.1 T
E25k,

1

. 5 Y>>0 - .

=< , 9°(y) = 60y (y), Andomg* = {0}
400 y <0

£0,
0 y >0
400 y<0'

hy() = W) () = {

Bz h(z) FPABAETH B, DF D, EH 2.4 ORE TIEMAL L ARWEIAS, EH 3.1 DIRE
IZBWTIXRNLT 5,

% 3.1 & (P) OHHIEEIZENT, f=(,)+c(beR",ceR) D& E, EH 3.1 DIK
ED he IXHBEBTH D Z L BB THLT B,
hy(z) = ﬁgﬂva+@+M¢%v+f@de}
= Jinf {0 = py, ) + A+ ug" ()" (2)}
=0

(i)y € domg*, y 20D & &

hi(z) = ot {600y} (2) = Ac— pg*(v) }

0 z € coneco{b,—y}, c<0,9*(y) <0
= §—o0 z€coneco{b,—y}, c>0F7%Fg*(y) >0
+00 2z ¢ coneco{b,—y}

207



208

- T,
1o Jeonecot.—yy x 0,400l e<0.9°0) <0
epih,, =
Y coneco{b,—y} x R c>0F7%E g (y) >0
&%, EROEEDMEDIEHALE LY, epihg IFEATH S,
(ii) y ¢ domg* D & &
B = nt (0= )+ At o) ()
- )
= —00
B> T, epihy =R &b, FEATH S, (i),() &0, b 1ZMHBEKTH S, AL,
& (P) OHIFIBEIEAY f = (b, ) + c DHAHEEFHBT (1) DFERXNPHLT B Z L nn 5,
#I 3.1
fl@) = —z, g(z) =2* -1
LB, ZDLE, S={zeR|xz>1} 5, TZITEHEA=RE&ELL, HHNI
UgesOg(z) C AWGHKNIT 5, 72, fOED NS LTHRRAZR 31 Z2HWD &, LD
y € AT UTh IIFBERTHZ, KICEH31ICE T 2FSHRRILT H I & 2R LT
W<,

. . a a=>0
inf (a,z) = infax =
z€S xes —00 a<0.

ggg f,l,,lgo ggﬂg{m, z) + Af(z) + p((~y,z) + 9" (v) }

2

. . y

= inf s f - A - 41
8 o ng (oo e+ + g 41

2

= inf sup inf{(a—)\—uy)x—l—u(y——l—l)}

yEAk,MZOxER
Y2
= inf sup u<—+1>

yeA 1>0 4
a—A—py=0
y2
=inf supp | =—+1
yEA >0 4
azpy
a a>0

-0 a<0.

inf(a, ) = inf Sup inf{(a,z) + Af(x) + u((~y, 2) + 9" (¥))}-

S Xk
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