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CEDRICENTED, £ZT, bok bHEXIOATLSDIL, WH
GUNTEROHBTCHEELTVWEBETH-T, BE, HWELHES>XOEK
OBEME LS & &, D73, 20 type ORMER ST LF 2
TXve BT, MEOHTL, & CCRAEYELDC LT 5o B/
fEIFFENZ b DORKEEE LTI VWAL, O L5k
R LD TIXIR

2T, NEXOHMELRBSXOTKEME L, % { ORFMECE DN
FURE R T £ 28 T& %0 P, BEMcdETREOHED L LT,
»HHRBOFMBAKDOEXRRCE L, L5 MERETED0 L DOHUET
HH50 ThbOBEMBEIC BHT 5K TCT linear ThHIuL, Th
LIERLONEN LD, FHFEEOWELDLLTACERA SR T2 linear
programming problem & LTERLT 2 ENTELHZ LIZLCAMBRT
\Who i, TR OOMBECESTHRBS LT LY linear Tidhud,
Z i 5% non-linear programming problem (Z7c %23, =i H DA TR
OFH, & IT concave F it conve;) THHHAE, Tithb, concave
programming problem HEN L <RI T D,

non-linear programming D EREIFED O & Di%, WHEHED ¥ OB
ME % B ROBEMECIRE I DILENOTGEBLLEDDLLTH
Ho T DEBIERIL, Amo X 5, Kuhn and Tucker [6] 12X % 3D
Thbo PEHIY classical 7¢ saddle-point »\» 54D revival % = = A4
T, concave programming problem |}, £ % constraint qualification ¢
L ET, & DOED Lagrangean form ¢ saddle-point # 3k % problem
ERIFETHDEVS Z ERFEW Lice T7chH, Kuhn and Tucker (3734
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(1) f(¥) 7 concave TH5H L, 0[O0 1] LT
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R OBEMBCELL D2 LeBHELNTLADTH T, ThILE
ADETELDTHBRERTH Do OEETIE, saddle-point DFFE
concave programming problem DfEDTELE A 2 0T imply 35 2%, i,
ST, DRICETIL/e, constraint qualification 3%l DI, = ®
W implication DFEHIC KT THAH Z ENFEH I TV 5, Kuhn and
Tucker ¢ constraint qualification (3770 ) —BNe&BGTH H 72D,
BARNMENER I = © constraint qualification 2 Z7: LT\ %5y, &5
PEHETH LI RETH D, 2T, BHTHEMNTE S constraint
qualification 23R Hh 553, Uzawa [10] (3 Slater & #:d ¢, & ¢ Kuhn
and Tucker DEBICHIFESD B 7oz foo Slater DLHLEIRE X LT\ 5%
T, Kuhn and Tucker ¢ constraint qualification ({Z T, ZThaE
BRI R T\ B0, & 50DHEN HRINES CH Do Slater m4l
7%, Kuhn and Tucker ¢ constraint qualification % ®—#{k L - con-
straint qualification DO & DD +4FBil e » Ty B = & DFEBAIL Arrow,
Hurwicz and Uzawa [2] I X »THicz bhTuhde WTHAIR LTS, {7
B constraint qualification o 4, & ¢ ) programming problem } %
Lagrangean form ¢ saddle-point #R>AME L 1IEZE Tt b, 2D &
X, APEOMEY L SRV CRBOMBEL LTI Wi 2 i waL
TWwado

T, EEROBMEMEL & ik, Bl LX > CHaEvER T
X, coZ ik, SEROBAL, —BICw 2, R OET T
BRYBERTHLCh-TLEY, ChEST LB EF VL,
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T#H % market mechanism DOEFEPRBR Z 1L HICIs bigy s, Walras
BREFO—RBEERINELETES Z LTI LV, HBBMEOHA
DEBNTEHB LT HBEID 2N THLEFE LD, EHEOD saddle
-point %R % &\ 5 WEMEOMEC L ABEDOE L k> & & A TE %o
method of steepest decent [l 5. gradient method } X ¥}’ concave
programming ¢ algorithm (3= D # %z Jj% formulate L7z D& 5 C
EWNT X A, EPE, linear programming ¢ simplex method OFEFETIER
AAJ BB/ X 91z, gradient method OFEFEHRMINL, OBLIC BRbhb L
W2, FRTREILDTH D, & 5 L1 gradient method |1 Kose [ 5], Arrow,
Hurwicz and Uzawa [1] LIz X - THIEI T %0

DI TIYL, Kose [5] % formulate | 7- gradient method ® % % fE
DG HBADEDLEMDIER & —RILT 5, Kose 122 DG HBEAD
FEDLEMICES LT3 linear programming OFBEIT D\~ T D ALK o EE
A H7 %7210k &% b, non-linear programming [Z D\ CiLFEETH D
E BTV BIT &2\, bhihid linear, non-linear @ MG #% .5 <
Tr —#RII7s case IR LT WY /8o 7co £ D FEICIE Liapounov o
second method #H\ 7223, & Z TR HWHABERITH LT, EED
Euclidean distance % Liapounov function } U THW T3, FEBILS F <
HTLLWDT, bhbhill OB HBERICH LTS ¥ {§ < Liapounov
function %7 L { HEA L7zo FEH OO Z @ Liapounov function 03
Rl & & LISl LT %, s saddle-point WREBIZHEAE L Tf7< 2 &
B ZEZHBo HoT, bhbhOE#L gradient method %\
market mechanism {Z%}3 % 1 2 modification ¢ Z/c3 = L L, TEX BT
B55,

AT, 28Tt concave programming problem % %3{k 1L, Kuhn and
Tucker DEH A lemma L L Tih~X%, 3ETIL, 5 2 DRIED algorithm
BT HBRZERT 5. 4 TILEEDOTEM DR L LT\
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250 lemma X%, SHITIIZDOHRLDFEFER THALLREMEE Y
GERAT %,

2. Concave Programming

f, &) (J=1, ... m) &

X,
=1 ]=0
Xn

R LT Do 2 BT RER EEUEBIM L T h S BT, f(),
g'(x) (j=1, ..., m) (¥ concave function }¢5%5, DL X, KDL 57
type D4 concave programming O KEMEE 5,

PN
max f(x)
subject to
gxNz0 (J=1, ... m),

xz0. -

Z OFJREIC associate |U7- function & UTCTRD X 5 7B ¢(v, ) H5ESHE

T%q
¢(n D=[0)+ Lhe (.

Ay
A=
A .

= ® ¢(x, &) % concave programming problem ¢» Lagrangean form }
\»9, Lagrangean form (¥, H X 5/, x» (ZBJL T concave, 2 ZBJL
€ linear THo, (% ) A x¥20, 120 [k} 5 ox ) o saddle-point
THDH L |

o(x D=l D= 2) for all ¥=0, 2=0;x20, 120

DI DD L& 5, X T, saddle-point problem } (3R DOBIEZ 5o
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saddle-point problem:

Lagrangean form ¢(x, 4) ® x¥=0, 220 {2k} % saddle-point %3k k,

Kuhn and Tucker DREM (L concave programming O i KEfIE N, H
%4 constraint qualification ¢ Fz, saddle-point problem (ZiF&ET5 = &
REEBH LI, DOTHHH, =2 Tlt, DL 57 constraint qualification
& LT Kuhn and Tucker it X540 L b & 20 iFhEd, &b
transparent /¢ Slater OLHE 20T TR I 5,

Slater DR :
BoH 20 BEELT, FG)>0 (j=1, ..., m) 2gh LD,

Slater DO &I ET B IC
C={x|g/(#)20 (=1, ... m)}
&) BRI interior NHEETHZ LA BHETHLDOTH Ho #o T,
Slater D403 78 3L TUE
int Cx¢
Lisho

Lemma 1 (Kuhn and Tucker QFEIB). f(»), g¢x) T »=0 TEZRI T
concave function r 3%, % i, &) (1 Slater 0K P ALtz TLDET
Bo COLE, ¥4 concave programming o B A MIED BT H B L
D&M, BB AZ0 BMEELT, (% 1) A saddle-point problem o
BLichZ &Thbo

=0 lemma ¢ statement T E LiciThuEicbisuvwolt, BEBUCHS
EENMREE LN TRV I ETH b, - T, 2@ lemma (13 - L —
BT A ENTELDTHH-T, DO LWL T, Hurwicz [4] 12 X
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HEBNH B o

ST, UFCik, o A BAR Lagrangean form 7, byJhikie L
T, RO L5 WEEFHRETS C—RILLAETBTELI 5 ¢ )
(X 20, 120 T LTERE b ERERBE T, » <B§L T concave, 4
ICB§ LT convex :4%, 2HiC, o ) 1k » 4 B U CTHEgE 2 BKS
AL T 50 CDL E, DX¥D lemma /g h XL“(DL

Lemma 2. ¢(% ) (15 X OBEX L2LDETH, £DLE, (5 D #
(¥ 4) @ x¥20, 220 Tkt 5 saddle-point T % LED 54T K
D), @WIEHVIZDPZETH 5o

0r, (% D0 (i=1, ..., 0),
(1) Swgs,(n D=0,

i

x>0,

i -

o1, (% D20 (j=1. ..., m),
@ Thgix D=0
2=0.

DI AE R X5 E L CBIBE SO i bar #9003 = & ik (7 D
R HFHEY R T avcﬁ“%o lemma 2 |2 X 5T, ¢ 4) » concave
-convex 0 L 2%, saddle-point problem D f#} U Tit4&HQ1), @)% Lz
T (% D) EREETEI VI ENbNb, LIAT, ol ) Y strictly 12
concave-convex Tln\ & X1k, olx ) © ¥=0, 220 [Tkt % saddle-point
(X437 L % unique Tikiglo f- T, lemma 2 OLHQ), @) % Al
* D, b LEETSHE LTS, —#ICiE unique TRV Tinbb,

(2) ZEBHIX Kuhn and Tucker [6] ¢ lemma | and 2 A& X,
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HHERES © b -T, (D@ b, lemma 2 DLEQ), @)% 4
e WANY - L= PiLY ) ZSL 0O & % saddle-point set } -5, saddle-point
set © DI EAR B x Toshima [9] I X » THEE I N, 7ok, U
S5FETLIRD, ©=¢ LB EEEFRT S LIXTERV X2 T,
lemma 2 D&MD), @k hiT (v D ¥ BEERTRDLEIT, HHHTH
Sx¢ ARSI TUIRFhER BV THS 5,

\ &, ¢ &) p% Lagrangean form THHHHICIL, Sx0 THH T &

DO EDDOHH&MEE, A

R*NC={x]|x20, (=0 (J=1, ..., m)}

A% compact (L7 B L THD EEE, TOL&MNAIIhiUL, concave
programming DR AMBMEICIL, TR TL, VDEDOBNFLET LM
®, Kuhn and Tucker »ERIZ X » T, Slater DKEN B I N T 5B &
XL, 7<% T, V&2 saddle-point NEHETH, LT, Sx9¢
ThbHo

LIFCik, ©x¢ LIRET %0

3. Woalrasian Tatonnement

lemma 2 DO&H41), @& nfT (x 2) 1= asymptotical = attain 4%
iz, KO X 575 model #EZ ThE 5o ¥, 2 A0 player X, A 25
W, X |3 vector ¥ »4A control 4 LT X, . L vector 4 DXL
% control 5 LR TELHLDETSH, 7, player X © gain (X ¢(x,
D THbHIpIN, player 4 @ gain (3 —¢x 1) THbLbbLINHLDET
5o Tiodkt, player X  plarer A4 o total gain (10 CTHb, “hmb
LIEH OB, » 4 20532 bl AEBEICRIOFF bicvdbDEH L Tk

(8) o(x ) A ¥ (B L T concave, 4 (2B L T convex 7¢ iy, saddle-point
@ convex linear combination (¥, #7:, saddle-point {Z7c %5, saddle

-point %% unique TioiFiuE, 6 XERER LD,
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5, player X, A 3E\ICHEMSIC, ThER, % 1%Z HAT, HEO gain
ARRICTAHEO5CTEHTHLDOET D, £ 5 THiX
¢z, (X A)
(%, player X 25 x; % control % Z LT X »Tx bisd marginal gain
ThHho HoT, LLINMNIETH A BIE, player X i3 » %X HIH
MERD L 51 control 34 2 212X - T, 0 gain PN ¢5H & H
TEDTHH o0 M, ATHERbIX % ZPEALIRLFHNI Vo AT
—¢:, (% 4)
i%, player A o 2; 2B§3 % marginal gain TH B, S, FiEIAIET
HBHI, FlL, ATHENCI-T, 4 wEmMELIEPILTCHDD
gain HMI D ENTED, BlzE, X IXEEBT, ¢, D 125 4
MOBRANE RARALBRAERADOE) #Hbb L, 4 TEEBEROME
BT, o0 D 3 EEEROBERFREYS DbTEEL L, £T
WAz Lk, EEBIBRANALBRABALYEE LT, ZOEACKE ST
LR v & control U, fEEREBREILEEROFTREY KB LT,
REEERMRE A EDDH LD behavior H LT LD TH-T, h
L, X, REWTS L AEBERTH O mechanism 12ffi/s Higvo L Z
T, ZhuEyliERxHWT
(B.1) =@, (=1, ..., n),
(3.2) h=—¢1, (=1L ... m
@l5m%ﬁ¢6:&ﬁ?%éﬁ&:6ﬁ,::f%%k@@@ﬁﬁx&
R 2 1k, Kk, FATRITRILDRVEVS £HEIBEINT
WBCETHB Thbb |

x¥=0, 1=0

(4) ERDOED dot 2R ¢t LTS T 5% T. Tibb

_4a
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ThiFhdleblsve O, FlzIE, .1 TH ¢ LEYORFEA
DRFRA L L CToTh ($Tiebb, ¢, NEIRE - T TE), TTIC
¥ DO TnAHEEE, % XbIeEA LicvI s Ll hidilsh
Tl (3.2) WOWTHRAEDOZ & vF 2 Y, BAHTBERGIKD X HIC
MmEHLd bt hile bl LTl b,

x,-={ ’ (i=1, ..., n),
Pa, otherwise,
) 0 if 4;=0 d >0

. 1 j == an Spj A\,

z,={ ! 1 =1, oer ).

— 1, otherwise,

b LESHBROCBONEELT, 5 (0 D) T, x=24=0 (i=1, ..., n;
J=1 om) LieBlebiE, (n De@ ThHDH, HBE, x=0 Thiui,

0x,=0 7y, Ficlk, 2=0 7D ¢, <0 ThFhiFic bigL /b, lemma 2
DEHEQ) BN DILDZLEABELNTHES D0 £HQIRILTHZ L LA
BT L Thhbde, oT, BALTERXWCEIFELT, -0 DL E,

%0, ;=0 LighuE, &) ThHbi>Xh b market mechanism |3ZEERAYIC
saddle-point problem # &\ o C LISl B Th A 5o BAHER (@) DD
e L EM o ME L Kose[5], Uzawa [11], Morishima [7], Yamamoto
[13], fak [14], w# [15], F&E 1] i X - T h iR U bh
T Bo 8T, MOHBRWOMO ¥ BRI & 785 12bICiE o(x D) 22
(ZB8 U C strictly concave TlolFil7e Bist o T D7diTiL, olx, A) M
Lagrangean form <% 58BA&1ciy, f(¥), &) (=1, ... m) D3 HOTF
e X TH O & 2DBEA strictly concave Tl L7 3, linear pro-
gramming O F AN PRI TLE S LiTeh, o D) v T L T
strictly concave -Crcitiud Samuelson [8] 23R~ TV B Y, (4) DR

(5) WHHBRWOENINEHETH 500, BEDOESF FHEXDBOFELEERIC
X oT, WOMODBELER D LT TERVe TN OB OGS HERIT OV
T L O DT NI O ESDOHINTH D,
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LETix7e <, limit cycle #D>< %, £ Z C, linear programming DO H
(ZiX, saddle-point (= attain 3% market mechanism } U Ty HBER
WEBXUEER LD TH Do £D 1, Kose [5] k(4% modify L7k
D L5 st i % propose L7z,

¥ =02 (pz,+9s) (=1, ..., 0),

2j=—5xj(90zj+¢zj) (J=1, ..., m),

=J0 if ;=0 and ¢$i+§0.r£<0»

(5)

™

Oz,
l 1 otherwise

jO if /2]=0 and 903j+¢1_;>0’

5}j = .
l 1 otherwise,

(6) & (4) DEIHA T EROELC o, H5 L {ozj L5 term g E
NTCBM, BEHEVIEIATHHZET—RLTHELNRTES S, &
hmﬁ%mmuzoi5K@ﬁ#5:&ﬁf%%f&ébﬁzAmwam
Solow [3] i X3y, Mo B ()%, linear case -C¥, extrapolation |z
I\ 7z market mechanism % 5 Hi>3 4 DT, EFHKIL current price
TlL7c {, extrapolated price } cost } @k[;&‘fgﬁfg\,\, —F, LpEEE
H# L current excess supply Ti¥7g <, extrapolating excess supply =
Lo Tadjust %53 % L\ BREFTLOTH %o Kose 35 HER ()
p\ linear THAH L &, TORKMERO real part (3 A LD L EFEH L1,
CDTEMNBLEV linear THIUK, TDBILETHY, f-T, too D
L x, x —0, k,—»O Ele b ED\vz Ao, (5) market mechanism |3
linear programming | %53 % saddle-point problem % SEEANIZ & < %
DTHhHs LA L, Kose (I, non-linear case % L Tit, =@ market
mechanism 2 L - C#iL—@ damp T 5THAH 9 L\ 5 conjecture JZJ!T\.

6) BT, -, oS, WECE, BRLIEL DR, LEECHANC
ELNI-Z ENB D DT limit cycle 2 7R3-(4)DAEHG)TITRERIT 7o
5 EOEBERYHRCRA LT 5,
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NTWBEDHRT, BOREED ERHEHI-2 Tt bbbk, BT

T, ¢(x A) % concave-convex TH5H & XiZd, WHHBEBRGDBIILE
THHZ EHEHT 5,

4. ¥ H W B R

vector b ‘matrix HRD I HSCERT Do

90-'51 9031
Somn , SDA,m s

Ssz=|:<,0xza,-j] (i=1, ..., n; j=1, ..., n),

SDA/I:I:SD);JJ:] (=1, ..., m; j=1, ..., m),

§0.1:.1=[(,9xi1j] (i=1, ..., »; j=1, ..., m),

Qﬁzx=[901ixj] (i=1, ..., m; j=1, ..., n).
RO lemma [IHELNTHSo

Lemma 3. o(x 2) 238k 2 BB FRETH 57 bk
(7
pr,2=§0xz,

ML D LD,

X T, #HHHEKAB)IT vector notation } matrix notation |2 L - T,
(8)

RDIEHEMLTENTE 5,
s o : .-
A= —0;(501+§01mx+ SDHA>,

) L

mié oy

(7) prime (¥ vector ¥ 7z} matrix OERE AR T,
(8) ¢z TeERFBCHOGFREXET L Th L,
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0z, O 0;, O
5_z'= ". 51= \\‘
0 5$n , 0 61m )

€

Lemma 4. o(x, 2) 2% x [ZB§L T concave, 2 ZB§ 1L C convex THbH &
Theo IHIT, ox ) IWMAFIRETHH LT Do TDEE
e(x D —p(x DS/ (x—2),
¢(r D—plr, Dz Q=2

AVINUBRVASH

Lemma 5. o(x, 4) 2% x [ZB§ L T concave, 2 [ZB§ 1 C convex THhHhH &
Theo THIT, ov D) XWATHETHLETE, TDLE
0L,/ (=5 —g/(A=2) for (x, De®
ARVANL/IRYASN

§EBR : lemma 4 |2 L b, —#BIC
o(x D—o(r D=0, (=2 -0/ (A=D)
MDD fBF, (v D) e fo i, saddle-point DEHHH
o(x, D<o(x H=Ze(x, 1) for all x=0, 220
ThHBEME
Op= (¥, D—¢(x )
Mz bbb, (FEBRK)

Lemma 6. ¢o(x, 2) (¥ » [TB§L T concave, 2 [ZBL T convex k-5,

ET, ¢ D LEBR2BIBOTIRBTHIHET Do LD EE, @z X
negative semi-definite, ¢,;, |1 positive semi-definite [Z7c %, T 7 H

(9) FFPAir Kuhn and Tucker [6] o lemma 3 %% X,
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i

7'¢0.en<0 for all e R",
£'0u&20 for all &¢Rn
PTE D AL

0 lemma OFEHL, FlxiX, FE [17] KA bLh 22, ZOREHRI,
G, RERTH-1DT, ZZTEHDTHERLTEL I EIZ LIy
lemma 6 FEBRR : ¢ A% positive semi-definite T 5 A & & 11, Qur D
negative semi-definite ThHAr 2t F oo A UHRICY > THHETEXS
b, ZZTIY, oz H' negative semi-definite Th % = L DLH %EW’T
o \WE, xeint R\% peR™ 7o bE, NS Te t Off, ¥ 0<i<t,
R LT
x+itpe R."
ETBHIENTE Do # A6 R™ 9 REELT
F(H=¢(x+ty. D
Lo h, (0, 1] Tn X
F0t+(1—Dt)=p(x+ 04+ (11—t In, )
=l 0(x+tp)+ (1= (x+17), 1]
Z0p(x+tm, D+ (1—=Dp(x+tm, 2)
=0F(t)+(1—-0F(t) (@e[0, 1]
Lienab, F@) 2 (0, t] T concave function T, L » T

d2F(f)
dr

N2 =T, BERE T

d*F(0
ar

Lithe Zhind, EXREECHETITE

7 @zz(¥ AP0
KNz bhb, # 1% int R.» DEED vector, 2 13 R,™ OEED vector ¢

<0 for all . (O, £]

) <0
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BhHH D
5 @ee(x A)yp<0 for all xe int R.® ZeR,™
DL DI Do Pox WHREIT X - THBLTH A0 b, RIX LORELLT T
D xeR™ 2eR,™ THLTIDILDe 2T, 7 (% R*" TBT5 EED
vector ThH a5, R
7 0..n<0 for all y R*

Licho T, ¢ (1 negative semi-definite ¢h %, (FERAIR)

¥, matrix K %
Qi T @n
LEET Do

Lemma 7. o(x, 2) (X x [ZB§L T concave, A {ZB§L T convex }t 5%,

IHIT, o O IXERK2EKRSFTERE TS, ZDLE, KX negative
semi-definite ‘T # %,

BERR : el §eRm Lghix
() =@D-@) Lo 50l 6)
=1 Qaal)+ 7' 0226 — &' 02— §' i,
lemma 3 % 2 1Y, AAIIIBITKRD X 515,
Y Oual) + 0 0226 =7 Q1€ — §' 0126
=% 0200 — ' 016 S0
ZOBRBEONERX L lemma 6 A BHH 5, (FERRH)

Lemma 8. o(x A) % ~ |[ZBY1L T concave, 1 [ZBJL T convex L%,
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SBIT, o ) TEF 2EBOTREE T5, ZDEE
X0 —Ap; <0
XN ‘9:\200

REBR : xSDx—ZSDz-“x(GDmx‘HPmR)
- 2(90;@4:’4‘ 90112>
x\' [x
-(2) ()
A A
Elehnhb, lemma 7 X b
%0y — A0, <0
AV ANURYACTIING 13 F-)

&7T, TZT, quasi-stable L\+5 concept ¥EHRL TEI 5, WS
B (5) OE» quasi-stable T % L1k, EEOMEILHE (0 1OD20 X
LT, ‘(kd) 2 DDEH; |

1) (D D (%), 2(t)) X bounded ThHb, T7cbb, 5 MM
FELT

1 (x(D, 2O 1M
AR AP
@) t—co DL ED (D), A(®)) © limit point {34 T & ITET %,
Ticbb, Lo Ll BAHEI {{:v=1 2 ..} THLT
lim (x(2.), (%))
HFFAE LT
lim (#(2), 2(t))€®
EieBo
MBIENDBZETHDo ST, RO lemma % Uzawa [12] 2T
BT HZENTE B,
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Lemma 9. (A) AHER () ik, EEOWHMEE (@ )20 THL
T, unique CH»> continuous [ZSEF AR (6, A(H)) 2 =0 THELEL,
(B) DL R,**™ ¢ compact se(lco)v:,sx Th, BT, © »%EHEK
¢(x ) H R CERESH, £EO @ DeRM IR LT E@O=
dlx(®), 2T 1z (@), 2()) €S ML ¥, t » decreasing function [Z7:7%

bDETh, DL E, WHHER (5) DL quasistable TH b,

O lemma |2k » T, BHHBER (5) OfEH quasi-stable THD Z &%
RTIIE, REQAXRARICIRT WS & &E, O (2(), 2(8)) » bounded
ThdILe, HHEB I D) PWEELT, RECxHITZLD2D
BRI LV T Do |

5. RE M TE B

REMEE. o 2 [ x (CBLT concave, 2 {CEL T convex T,
B, olx D FER2EAMATETHELT 3, £z, WABER (5)
Ik, EBRODREME (x° 1920 125 LT unique T M continvous [
EEBE (x(D. AD) 1120 THEETBbDET B, &5, Ox¢ &
T2, CDEE, WAHER (5) ORIE quasi-stable TH B,

HEA: 339, £80 (v De® LT
D(x, )= -;[(x—;)'(x_bJr A=D'GA=D] (% 2) e R,n+m
LB <o
[2D(x, )77
(3 Euclidean distance THAHZ LT HEIOLMNTHHA S5, Dx, D) #HWT,
Clx D RO L ITEHET Do
O, =D, D—[g/ @1 —p/(A=D].

(10 Euclid Zgfpfjocompact set ;% closed and bounded set = %\ 5,
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lemma 5 X b, FAOABEMOFIFEATHLMD
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THY, F->T, ¥ D % bounded TH5H, i, ¢(» H=0 THIII,
FORZERMNS, Dx, D=0 Lk, (x D= De® thiFThiFkbit
Vo M, (n D=(x DS Kebif, BE LT
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¢s’' (= 2) =9/ (A=2) =0
THHND, ¥ H=0 TH5bH, 3T

W) =D, A(£)) t20
Lo 22T, (), (D)) WBHHEX () DERBOMELETH, 2T,
EBYERT AL, MSORBTER LIS, () » lemma 9
DEHOZE AL, 22, (5) Offps bounded ThH%H Z & &R +HT
Bbo LTAHH, FATHBRLERD wiHl&HE»HRETZ ) OEED
izt LT, () »5 t © non-increasing function -cHiuE, ¥ 13 HR
rih, BBOBECLY, (D), A®) 4 bounded THB I kAL b
p b, KR, U@ 2 lemma 9 DEHQE AT T LT DU L
Foe, U % t CELTHRILE 5o |

LWty =[xy 750 + [AD) = 2TACO) =[x =7

—2() 0r+ [A() = ] 01+ (D) 03,

ZZC, AADE 1A, 25O 7 A CHAFER () ohEUERATH
4

L) =Ta () = ¥V0:Cp+ 62) = [AD =TT 0, ga+ 62)

—[2(D) =59z —2(D) 0o+ [2() = 1T 01+ 2(8) 01

550 UT, FLAKDIOIARREERES>LITLI 0
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#(£) = A (E) + A1(D), 2(8) = AL(E) + A(E),
A=y, A=5,4,
x=xt AT, o A=242N,
Oz =0:0z+ @z, @21=0:0:+ ;"
Pa= 020+ 0a™, 0r1=801+ 01T
Ch bz
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L) — ¥+ D) — T 1= 5D g+ A
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L) 7Y e+ LA =176, — 58 ut- (D)

L1s%ho lemma 5T X b
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0101 = - ACE) = 8,0,

Ll b, Thbrx ERiTfATHE

%5 %0

LU DS~ =71 (gt ) + TID =TT o1+ 2)
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_*ﬂﬁ iz
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(D), A(D)=(x D& |
LB ETHDe LT, (3D, A1) ¢S ThHiux
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TlFHE R BV Lnd, BT, KD ENVL D, Thbh, HE
7 ¢ WXL C, saddle-point LISt SH HHE L (5) OFEH
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(5" OEN, HHEMR t* T
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(), A(D)=(x* 1)
Elbo THUL () OB EALHCBEIL T unique TH B &\ 5 REK
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Téo ﬁEOT: t¥ 0i7ﬁ5ﬁ’6%02_7&lﬂ0
XTC, (), (D) &S I biE, Lol Xicz &b
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S0 31,50
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g

0s,=1 72 51¥ x"=0,
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)
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W ZENTED, LT, (WD), (D) ¢ © 7 biX
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