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RHEHOHBT T L ZORA

BART KM%  Heg B ( Tamaki Tanaka )

BEAOZHKEEMAMBEOP T, AHF — (b ( scalarization ) 2k 3
( Pareto ) BMEMOHH T OF % ([11, 181,191, 110],[12],[20], [21)%)
BECBEAT WA, LLANS, BHHOBEICRELARY N ERK O
SV I AEERMEAIEELAR ST O KBS RN S EDR S,
¥, BHEARKLHEIIWRORETSH LB DS, Lo 01, bo5M
DbETADT — LY (BED) BAEETE. ThE#BATd552 8
FHORTWEN, 2TOHEARADT—LIcE2TRKDORIPE S PIED
PHEV, TETABECHAN T — LIz L2 HBAOHBITEE XD, &5
ik, FERBH (gD ) EROSENBELCHBELZOKEREIBHT 3.
BB, EEWT, ARSHAROEEAEFBHTIIE A, PEBHL2H
HodbolzowTHERBZZEIZT 2, |

1. 25 —{bicd28EAOHHMT T

Y. MBAOEEELTEC, ABEEBLT. X, ¥V, 2 RThTh £

 Hausdorff B OMEAMEER ( l.e.s. ) & L. ZEH Z & pointed & hgZ.
(i.e. tZ.CZ. for vt 2 0, 2.0 (-2.)={0}, LRI (ZTHW) MEA)
Rdo THEFENERIA TN I DD LTS (a-bel. = a2z, b) . O, Z

(L)L RLEDT B3, XblcEBERABHRICT Z2EDIC, intl.Z2¢ ERET
o ¥, 2=l EHMIOBDEAADOI- ALK E Ext[A] Z.]l2& - TERT,

(S
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( zg€ A is said to be a Z.-extreme point of A if there is no points z€4
such that z#zg and ze-z€12,)

2% D, Ext[A| Z.]lt minimal points&{k. Ext[A| Z-1i% maximal points&{k

dual rcone

EEXTBRBW, bz, TO L.z LT, IORMNZER I°icBIF 2R 2.

rositive dual cone

ERHEE 2;' ZROIISKCEDTE L,

[0
*
1

{z-€l"| <z",2>20, VvVz€l.}

£~
1l

{z-€Z"| <z*,2>>0, ¥vzeZ. \{0}}

chrollfg, XeYOZETHWEHRSES A, B LTEEIRAEARY PILEREK
fIAXBZ ZOWTHAED D, ¥ 5. |
f(A,y):;gA{f(x,y)}

f(x,B)‘:;(l_%B{ f(x,9)}

M:=f(A,B)
I
( weak ) sone-ssddle moints
EFRL O (MBS, FHEES)
(1) H(Re,y) D EDAXBIZBIT 22.- B S TH 2 & ik, ROMIKE R~ T
WD,
£(Xo,¥e) € Ext[f(xa,B)| Z.1 NExt[£(A,ye)| Z.]
(2) K (e, Yy ) WEDAXBIZMT BRI -BATHB k. RKOMKERET
BE WS, ’ -
f(%0,¥0) €EExt[f(xq,B)| intZ?] NExt[f(A,ye)| intZ?]
( 27 LintZ%:=intZ. U {0})
7. L-BARKOEERS, BL.-BALKOEARS 2 ET I LIcThIE. B
Pz SCS'TH B, %7, intll=1. OB, S=5" TH 2.,
K2, 27 —fbleBnwT., ZHIOEFBEZ2 20 ERETIHEL (8]
ZoWw., BANEET - BROTRIHLTEEL TB <,
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2 7,Y% 2 > ®HEHausdorff l.c.s. L. #ZhFh N D..C. 5 2
bhTWadbDEdT 5, COKD (Z,D), (Y. C.) &EL. A2 I OBTZWH
SEB. ze €4 T B,

(1)Z »»5 Y ~OFE{% v » nonotonically increasing w.r.t.the lower
( resp. upper ) section on A at zp TH 2L k. KOMBREHAITHEZ N S,

¥ (z)-w (za)e€C. for vze ({zo}+D-)NA
( resp. ¥ (z)-p (zo)EC, for vze ({zo}+D.)NA )

(2)2 5 Y ~OF&yH strictly monctonically increasing w.r.t.
the lower ( resp. upper ) section on A at zpo TH 2 & k. XOMEFZEM AT
BAWw> (£ L intC., intD.# ¢ ) e |

w (z)-v (zp) € intC_ for \?ze({zg}nntl}-)nA
( resp. y (2)-y (zg)€intC, for vze ({za}+intD.)NA )

(3)YZI s Y NOEB By ¥ stronglyr monotonically increasing w.r.t.
the lower ( resp. upper ) section on A at 2o Thodeid. XKOKHBZEZH AT
BFE2WwWs (A7ZL intC.#Z2¢ ),

¥ (z)-p (za)€intl. for vYze ({za}+D)NA, z# 2z
( resp. @ (z)-¢ (zp)€intC, for vze ({zo}+D.)NA, z2#25 )

HEZ2HE WS DOPEF 3,

1 Iy ok (Z,ZOH»5 (R ,R )N monotonically increasing w.r.t.
the lower ( and upper ) section on Z at any point z€Z Th 3%, iz
intZ.#2¢ OB, Z:N\{0} Ooxk (Z,Z.)»5 (R ,R)~® strictly mono..
L.THhHB, -1 Ol (Z,Z)»H(R,R)~N® strongly monotonically

TH 5,
a b
# 2 Szz{[,] a, b, ¢c,d = 0 }
1 ¢ d.
a b .
S :={ { ] a, b, c,d 2 0, atb#0, c+d#0 }
2 ¢ d.



32

a, b, ¢, d > 0 }

vDERZFhorE, (R,E) »5EHHBAD nonotonically, strictly
monotonically, strongly monotonically increasing w.r.t. the lower ( and

upper ) section on K at any point (x, ER Tb 3%,

%3(ﬂl®§¢%)wuﬁ%MUM i (C[0,1],0.) #5 (R.R) ~®

| stf‘ongly monotonnically increasing w.r.t. the 1ower>( andvupper ) section
on C[0,1] at any point x€C[0,1] TH %, H L. |
D.:={ xec[0,1] | x(1)20 for te[0,1] ]
I I T B N | | |
| S:={ veBV[0,1] | v is nondecreasing on [0,1] } (=D: )
DILIE. (C[O,l],DJ;b*E;(R ,R.)~® monotonically increasing ... T% %,
¥z, S\ {0} Ok strictly monotonically increasing ... T %,

EHROBBE LT, 2200 RBEERIZH T 2 seni-saddle points DEEEH X
TEL, AROEELIFEAEHRZIEZIEDOPD DRV, #ERLIEELED
NEFOZLICR B, |

EE3 g, 8, % AXBLOERMMRET 2.
(1) "xe,va)d® (gy,8,) OAXBIZEY % semi-saddle point TH 2 & i,

KOBEFRZERMZETRHEEZ WD,

g, (xe,ve) = gl(x,ya); vxeEA
gz(x@sYE) ; gz(xB3Y)a vyeB
(2) Ha,ya) ¥ (gl,gz) DAXBIZB ¥ 2 strictly semi-saddle point

THHLR. KOMBKEHETHE L S,
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gl(x@,h) < gl(x,ya), TYXEA, X#Xo
gz(x@,ya) > gz(x@,y), YYyEB, v#£ VYo

—5. 87 L,ORBBEROERNDOERL ~KT %

EC. R PVERE £ OB —fbickD. [ ORBAORBITZERD
k31 5% %,

FE1 ($EATH L2200+ 3%M)  Llet functionals 3 .y : M > R
and a point (Xe,ve) €AXB be given.

(1) Suppose that 1/}1 and 1,02 are monotonically increasing w.r.t. the

lower and upper sections on M at f(%a,ve), respectively. If (xg,va) is

a strictly semi-saddle point of (z/)l ° f,w2 e f), then (Xo,¥e) is a Z.-

saddle point of f.

(2). Suppose that wl and zpz are strictly monotonically increasing

w.r.t. the lower and upper sections on M at f(Xa,va), respectively. If

(x0,¥a) is a semi-saddle point of (wlcyf,w2 o« f), then (xga,¥e) is a weak

Z.-saddle point of f.

P1TEBLEC DS, KORNBOoRZ, HL, & 2°€l" HLT

f_z*(x,y):=<2‘,f(x;3})>

tEQZERY B,

F 1 (1) If there exist zi, ZEEZI such that a point (Xg,va)EAXB

€Z:\ {0}

is a strictly semi—séddle point of (f_ ‘:,f— .)  ( thus z: ,z:
S ; 21 25 - 172

necessarily ), then (Xg,Ve) is a Z.-saddle point of f.

(2) If there exist z:, ZE»EZI\’{O,}--, -such that a point (Xe,va)EAXB
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is a semi-saddle point of (foz,:,f—r), then (%g,Ve) is a weak Z.-saddle
1 2

poeint of f.

Wi, CheoDFENEDZOPEILEZB2LICTE, I ORTESE L &

# D icxf L C. A 2% D-convex THHLiE. MDX¥ME/LLELIHEWVW D, i,

WL OH»PDIETHBE AT B,
Ky: cone [f(A,yo)+Z.—f(Xe,Va)]
Kz:
cone{S]:={Aal A=20and a€8 }

cone [f (xa,B)+Z-—f(Xa,¥a)]

EH2 (#BEATHE22DOLEFRMH) Let a point (Xxa,¥a) €EAXB be given.
(1) Suppose that two cones Kl\{O}, Kz\{O} are open. If (Xo,¥a)

is a Z.-saddle point of f such that f(A,ve) and f(xs,B) are Z.-convex,

Z_-convex, respectively, then there exist z‘l, ZEGZ:\{O} such that

(Xa,Y¥e) is a strictly semi-saddle point of (f—z'*,f_z,).
1 2

(2) If (%xa,v¥e) is a weak Z,-saddle point of f such that f(4,ve)
and f(xg,B) are Z;-convex, Z_-convex, respectively, then there exist

zi, zieZi\{O} such that (xa,ve) is a semi-saddle point of (f_z*’f_z*)’
; 1 2

F1EEHZ2DPSE, ERII2FHFODBDLTROIIBRRVRDIAUDZEHNHE
L7

2 Suppose that f satisfies that two sets f(A,y) and f(x,B) are
Z.-convex and Z_--convex, for any y€B and x< 4, respectively. Then
Sw = U { semi-saddle points of (fﬁz,,f—z,;)'}.

zi,z%ez;\{o} 1 2

B i i



ChoDERE., ROoKS ABXIFMEAT. X7 MLVERME f &% Z.-convex
-concave ( i.e. lf(xl,y)+(1—l)f(x2,y)ef(lx1+(1—l)x2,y)+z+ for

every x,, X, €A, A2 [0,1], and each y€B; uf(x,y1)+(l-ﬂ)f(x,y2)e

, v.€B, x<[0,1], and each x€4 )

f(x,ﬂY1+(1-#)Y2)+Z_ for every Yo ¥,

0)}}};%&&:%&91‘4\60
COHOBHBICHTMEITE M, [19] CBWIRBFEEHLCLIIBEH ST D
o TWaM, 22TRHEET 2,

2. #EBLAOZBEBMBELAE~OKH

4

OHTHES ZEMRELHE LB ROLSCEALEShEZDBD LT B,

(P) minimize f(x) subject to g{(x)ED_,
XEA ) ‘

T, ZHE KL Y, I RFEIHERAL liees. &L, FIoZERM Y 48 C. 2
O THFBEP A TWLELHBDOLT 5, D. & I ON4EET, D-=-D. &7 %,
AZ XOoBFERaGE L. N7 PVERE XV, X7 2L T, £(xe) »F
fl[ANng '(D-)] @ minimal element &% 2 (FXTD) x0€8nNg (D) KD
Ew, BlIHMORILTHE. (P) KD (P &RFZLHTE D,

( to find all xa such that )

(PP f(xe) € Ext[f[ANng '(D-)] | C.]

¥k, intl.#¢ OFEHRERELT. KO (P) HExXHN 5,

( to find all % such that )

(P3) f(xa) € Ext[f[ANg-1(D.)] | intC?]

Iheso (P’l)‘ (Pé) CHEBAOER L2 BAHT A 2DIC. OB O Lagrangian

ZEZBZEIZT B,
L(x,s):= f(x) + sg(x) (fHL. s:Z->YV )
T, FELZFHE 20983,
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EHW 3 Let S be a subset of mappings of Z into Y, 0€8,
C. ‘a pointed convex cone in Y,
D, a convex cone in Z.
If there exists (x@‘,s@)EAxS such that

(D) (xa,sg) is a C.-saddle point of L w.r.t. Ar!g‘l(D_)><S‘
( resp. weak C.-saddle point ... ) k

(2)'s@‘is monotonically increasing w.r.t. the lower section on

g(h) at 0 (resp. strongly monotonically increasing ... )

then xa is a solution for (Pi) ( resp. (Pé) ).

CORBOWAEER B0k, BAMMORE L NAEME ( Slater ) WA E L
b,

EH 4 Let C. be a pointed convex cone in Y with intC, # ¢, D, a
convex cone in Z. Suppose that Ang-'(intD_)# ¢ and

U {(fgx),g(x))} is a C.xD.-convex set.
x€idng (D)

If x5 solves (Pi) { resp. (Pé) ), vthen there exists a mapping sg of Z

into Y such that _ , .
(1) the point (Xp,Se) is a C.-saddle point of L w.r.t. _
Ang '(D.)XS ( resp. weak C.-saddle point ...), where S is
a ( suitable ) subset of mappings that satisfy the following
iproperty (2),
(2) ss is monotonically increasing w.r.t. the lower section on

g(4) at 0.

L Lads, BREEROBALOWITREEINA FREDE W, DED.
sa OFMH (2) 2B WT. strongly monotonically ... ETIEW X H W,
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