EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title T4 JARVDIZIVIAEBEH<SDEE
Sub Title A note on the minimax theorem of von Neumann
Author /1L, B X (Nakayama, Mikio)
Publisher BEZZ2EEES
Publication year |2011
Jtitle =HEF &5 (Keio journal of economics). Vol.104, No.2 (2011. 7) ,p.285(133)- 291(139)
JaLC DOI 10.14991/001.20110701-0133
Abstract
Notes WR/—h
Genre Journal Article
URL https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AN00234610-20110701-

0133

BREZBAEZMERRD NJ(KOARA)ICEBREATVA IV TV OEFIER., ThThOEEE, FRFTLRERLRTECREL. TOEMNGEHEEECLST
REENTVET, 5|ALCHLE> TR, BEELZEETLTIRALEEL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

[ZH¥%AMEE] 104% 25 Q01147 H)

Ty Ay DI

<7 AEHEYDOHE

LRI

7% v+ /A< (John von Neumann) @
Iowy A EWZIE YL Hgmr
LCOEAZNGOEHEEZ OB 5 HFET
B9, 2 NEBH TS —ATRYY ZAI =
eIz 2 AERF LS AL, T4

, — AR T X 2 RIS LAt
FRED LTHR W IIfHARE F L
T AIIEENS (v 7 A3 SRS I 2y
7x&%)@ﬁE%L«ém&f1%8$ 15
%éht%@f%%o

COFHICEELTL ML FEEDO—
D, BEROKFETLHY, 74 - /4%
v XD B 1921 27— A HERORX B 5
ELTWAHFED LI — )V - KLV (Emile
Borel) 7%, DO CHEIEOHEI v = 3 DA

* AEICHLTHEEONZIA Y MY EBRESRETE, 7 - 285H

HoleZPIZEHLET,
(1)  von Neumann [15].

(2)  Fréchet [2] IZZRIC

DT OREIRA D % o

WOV TOREEIBOFTEZIEH L, 2512
1924 2 v = 5 OB EEIAL 2%, —i%
D& bomfi FRE 7 AR A R R T B
:tf%éoit,%ibﬁ%nfuw&m
B, REFD 7Y IARVENRL S A
MEEZZREL TCWIEFEY 25 A YN T A
(Hugo D. Steinhaus) &, B —A12B W
TINLOEF T 256% L Twb
(closed) | X BFRL TWIzA5, S DEHD

—HT B EAELEREH S Bdr o 72 E R
T E b b EBR,

L2L, SRHOFRELD S S5 ITHKE
WEERS L, FL, THY - SATVIC
X % ZOFEHIZ oW T R RIS TAT LT
55 LWERRTH L, ZOHEMEIL

DEROIRIZBEIC

(3) Steinhaus [17] DERBIZRMF S A7 —~ (Harold W. Kuhn) ~OFHKIZZ O L 9 Rtk 5,
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THv - A EIovwy s AR
T - OAREFEEMY AV EEHL 2

Ev [EH]I OZETHE,

FRTIE, CORMOTEXELNAEE D
2 Kjeldsen [5] @& LA+ — F (Robert
Leonard) (2 X% HmiIEDOKE (6] #BEIT,
=y 7 REHE FOFEWPRED XD ITFZT
DS NTEZPIIDNT, BHTOELTIE
LThizvy,

Fix, EFLEL

COmENL, ABEEEICE L A T
DA ) D FNAIFAOE RGO

Lk RTHBY, %@Fzﬁj%1%4$%t
@ifihbfwt%@f%% 7 — LB
PLHPFREFEIC L o T, AE) S EIAT AL
HOHDHFE N IZHBROFETHY, &
% vz (John F. Nash) #5757 77—
OARFEEHE VT3 =<y 7 ZEH %45
BRor— AT 2BE RO LY M
ﬁ%bfw%ug I =y 7 AEHOFEH
BEHBEBRT LI TLRIATHITH
D, 7xr - JARVAGL BRI OEHE
flio7zThHsHS, EEVIAAZZE LT mH
E v, RLREESEHABIRICL S H
ARE A DAKENY 7 — 2 FLEaif B0k

=y 2 ZAO%EHIE, von Neumann

(4)  #[10], p.68s
(5)  Nash [14].

(6) AR [18], p.79,
(7)  ArH [19], p.120.
(8)

AT1928 SO T, [ 77— 2 HEHIZ DWW
EVIFRICTIHEA L 720 F IR

FiFEz k5L 0T, BHIZL E. J. Brouwer
OABFEHRFHV LTV

1

LB D, BT,
W7o - OAB REBIC X HIEATH
bEBbWLLETH D, EHITFERAIC
CORERATEY, BWERD) HLIZTID

TEOFITHOATF R TV EbR 5,

F72, 7 AEERIIEE TR A E I

WD, 72k XD XD BRI EA SR
(7)
Ao

TA v AU, TTIC 1928 FED
7 — LNHERRG O ICT T T ) — DOARE)
%}E%@EO f\/‘ %) ......

ZOBENEAR (18] OEBT, TOLIIE
L7ZzDhE D idbh b Rvis, BEEED
MTbIhd [BH] Lo TwbOTiER
WhkBbe sk Ths, EHEHFIL, L
O, <A Y — "~ (Roger Myerson) Dl
[0] T, 7% JARYBET I T —OREH
EHEMF - 72O TH N & E RS R
BL, Fa Uﬂf%h%%#@fu%ﬁ@&
@%A [E) LERIECTH H T & R RRT
%to%*%jjwfmi&mﬁ Zo [#ZH]
BN DL O — L R ge s 2 B

Nakayama [11], p.76; 1l [12], p.127; #1l1 [13], p.498.
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?%K%ﬁéhfw%@fu&mﬁ65$l
LA F— Rk i, CoEmiieid
BIIADT > TwE X TH S, 72k 213,
Kjeldsen [5] {25 K L 2 A3HAKIEKD X 9 1
BRTWE (REE | Hﬁ@%%ﬁig?a

Not only does she present it in detail,
but she corrects the widespread mis-
understanding that it [von Neumann’s
proof] involved the use of an extension

of the Brouwer fixed-point theorem.

EHIZF E /T, 3 07 A F— (Philip
Mirowski) %%, “von Neumann admitted later
that he used the same fixed point technique
""" as he did for the minimax theorem” ¥,
TA Y ARVHFOEREL LTE TR
S g A2 rIHE ARSI (Bruna
Ingrao and Giorgio Israe1)<17§i>‘, o von Neu-
mann made decisive use of Brouwer’s the-
orem” B RTWL I EEE/WML TWw %32

EWEART I VERIDOEZ AT, T+ -
I A Y HSRERAD 72 O \AFAERR % A AR B
ORIEIZ IR SH 72 2w I FRmicg] & v,

This allowed von Neumann to bring in

Brouwer’s fixed point theorem.

kﬁ&fwé@f%%ﬁ

TOXHE, I sHEEE LS XD
W, FHEMEETHLITTIAF A ¥
ToF - A AFINTEZ, [EH] 2HES
Lo TRRTWLZ 23X TH L, 19284
DFEGRI IS E M BETH D, FFHO
XEHIZD Brouwer X fixed point & 29 H
N W LS, RESEEE o T
W\ EEESI [N S s idd 2k
LThb,

CDE) BFEOFHIUL b bT,
Kjeldsen 2%, 7% ¥ - J A< DFGL &Rt
L C, ARB)rEBIC BT 5 ) oFtlix
FAELZVEDR ) 2, SEEICL 7+ > -
ARV ENTERL T2 &%) ridfb
BHLLDE NI 2%, BRE 17T EICE
MUZESHL L 22 &1k, H¥ERoR
MR ELCOMBINZERME S ADTIEL
WiEB S e bo b b, EHX T common
limit point & [FA TS HOGFAFHD 7 X
NTVBEI e, 742 - A< VIERHR
LTiEnadrofb LT, BFEMICAE) S
SEHL L ERIAR TN L IEHEATIED B L
L, 7 LBIERITTEE R B R S, 4
HOBBIRIE DO AAT IR ST + >~ -

=

(9) k<& d Myerson, BLY, ZOFEIZOWTEBNERIIZTRAE . - —BAFEEOREE

KRB TH 255

(10) Leonard [6], pp.65-66 ZH,
(11) Mirowski [7], p-113.

(12) Ingrao and Israel [3], p.187.
(13) Leonard [6], pp.65—66.

(14)

Israel and Gasca [4], p.44 . 22 TIEI 510, ZOFEEHIEEREFEAICB T A8 0E

HOBHEEEN LR LOETHIEDRTE o/ b BRTWEYE, Zhd Kjeldsen [5] 12X » TKIE

SN [B#H] O—2Tdh b,
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A=Y DFGELIETERE S 02 & idr
LAERTHLELTH, FHEOEMREIC
DWTHLFEATHL L EFELHVTHS ),
= LHERHICE L L b b o T AL -
LTIE, 20X s al ek ge# o i
WKERFEF o TCh 22 I AT —TE2dH
b EF ) DIFLT LAFRTIEZ RV,

T, COBBOFREI—EKEZIZHLO
EHHw? LEF—NikEht, 74 -
/4VVE§@§%KﬁLngE¢&ba
1937 EOFERI 7 HREF OB R &5 U7
ORI L 5 6 BEOMIE | DR TH 5,
FLTIE, RO X HITHENTH D (REE [ ]
PEEHIZL D),

The mathematical proof is possible
only by means of a generalization of
Brouwer’s Fix-Point Theorem, i.e., by

the use of very fundamental topological

The connection with topology may
be very surprising at first, - It [the
minimum-maximum problem] is closely
related to another problem occurring in
the theory of games (see footnote I in

paragraph 6).
S OIS, 6 B OMIET T,

The question whether our problem has

a solution is oddly connected with that

(15) Leonard [6], p.65 &,
(16) von Neumann [16].
(17) Kjeldsen [5], p.56.

of a problem occurring in the Theory
of Games dealt with elsewhere.---- The
problem there------ is solved here in a new

way through our solution:----

EIRRTV D (RTERICES),

LA — FHRE) L) IS RARIFOTER
E L7, SR L 72 S s OSCEAE
BRI L 72O TIERNES A Hre FLTIE, B
PCT T T — OARE FEH - — L BRI
SRLTWEE, WiFETH, PfcI =<y s
ZEEOH LV (new way) IS K LT
LEDTHA, F7z2, Kieldsen bR L T3

(1)
75, Z ORBEOBOAES EFWIZEH (oddly)

T BOBOFIEL BB L T b EEFN T
HOFZENTH LR THS I L OFEET
B, L 51T, 1928 £ AT E & AR B
WENMEL 79 7 — OB S EM A HH L
Tz 51X, 1937 4FED 2 OFCT, FEE L
HHFERBUOL LN ELAREZETH S
(surprising) * 3E P,V THSH, ET5H
2, 742 - ARV AINREDARAY
b &S b HIEER DX, 1928 FEOFEH
A S EFHII DR CW R 2 & 255A
WhbDTHA, 1937 FEmL O, BE
LS, SOTF v JARYVARICL S 1928
R E OBEEOIRIIIALDOETIVIEE
OHELED 2ol THL D, UBokK
B ESIgE R 10 & IS E 0N D - 72
boLBbhas,
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FROTR LT, LA, ROELVT Y
227V (Oskar Morgenstern) DS D
DEIRE:, 7Y Y A b v OREZEET O
FET, V4 L (Jean Ville) 12X =<
7 RO FHREN 2 BRI R L2 & &
ORPEFAL T, FITRD X 5 I3 Twe

There, in restating Johnny’s minimax
theory, instead of using Brouwer’s fixed
point theorem, he gave a more elemen-

tary proof------

COXITENVT Y a TV BERL T3 -
AR OFART T T — OARF I
EBHDERVAATHZL ) THL, FL
[ (p.808) T, 1928 Fe L % WFEd 4
TARE)REHICET A R, (BEETidh
V) BHSIEER R Yy 7 A o s KA
VBTV BA, T4 - S AR DFERR
Bz ) 2o0miks L TGRAZDT
W25 9 e BRI, HBOHARLE
DEBIE T VAN TORBERE, vy
YVaTNyOEIATHESLTEY, 2
DX HEAICEREICET A2 REFHo 72 b
DEBONL, COERTIEEHED, ©
NVrrvarvrlE (7)) o [ =
DTIREL TV EIZRA D B

1937 ERR AT L e 0 C, TT T TR
Bl 2 OWRTH A ABA s HO,

(18) Morgenstern [8], p.811.
(19) Nakayama [11], p.87.
(20) Israel and CGasca [4], p.44.

FEOFFAERIEANOA AR S I, S 5107
ARV —ENVT Y aT IV OKRE Theory
of Games and Economic Behavior 7%, 4%
MED7zDDF L BN TEE LTDr—
LB AT B ISR AT, B R
e & OMMFRT S, FER Ot ETRED
BEROPINA R e ik ol 2O
BT, Thompson [20] 7% ¥ - /A<
% HPHET I RS5 % (mathematical program-
ming economics) @ EIEH & IFATY: b,
oL mERERO T, KEFETE M
EHIZL o CHAGEHIh I 2wy 7 X
SEHLY, 1928 4D 1) ¥ F VT IEAT O JF
HEBFIRE0FEDOT T 77— DARH
FEFTIHEI & 213 G 2 2 v ) A
B3, OO ZEOMTEAEL L L
THARBETHE Ve EVT Y 22T D
MAE S, C OBHERIERFEE SO E & R
B3N OTHY, FRiix—tE
Nl 224 59 Brouwer’s fixed point
theorem *MAZ L T2 0D ZDOEBORER
THhHESHITELTELESLD,
WERICE X, Kjeldsen [5] %, 1928 i
XIZBT BT+ - ) AT OIEHE NI
HRTHZX2ICE ST, 7977 —REjEE
HOMHEB S5, ABEEZRDOTWD 2w
ABHMEAL T 5> - I ARUIERL, #
Nz, THBEAREREHOFEHICRES
BT ORBI B B 5 (R bR
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fEch b L EHENEL > TRE TV 4,
Kjeldsen [5] \ZIZIZNIC FH/ LR 7Ly T
(Maurice Fréchet) [1] 12X %, 77— AHGmD
AEZ 20 CHMFIODVWTOERL VI E
L EENTVEA, EFL IOV TIE
Nakayama [11] TRAHRD RF 5 BTHw50
T, 1 EZTHAEMLTB & 2w,

7L v aiE, Fréchet [2] (p.122) IZBW
T, S, KLy - 74 EDR
Iy 7 ABHEZFEHL Twiz s LTy,
ZRERL VOO — A Hiahfge oAl
HICE LIZERT 5 0O TRV kR A1
LEELT, BlERNT

He would not thereby have even en-
riched the set of properly mathematical
discoveries for which Borel has acquired

a world-wide reputation.
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