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A TOHraER QRSKERALE'^TIOK OF THE KAKOTAITI 7TXXD POUTT 
THBOR», VJTR APPtlCATIOH TO RATS KüILIBnrJM PUZHT:: 

Kakutaal'i Flzod Point Tbearoa   ^f  »tat«« that la Euclid« OJ 

•-•paeo a oIoc*d point to (non-Told)  conrez sat aap of a oonraz ooHpaet 

•at Into lUalf ha« a flxad point.    Kalmtaal tlvvwu that thl« lapllod 

the miMÜmx Vmarm for flnlta grrmam.    Tho object of tkle note It to 

point out that Kakntanl'e theorea maj be ezteoded to oonrex llnouur 

topolo^loaJ. epaoe«, and tnplle» the nlnlnfti theorem for oontlnnone ^neee 

vlth contlnuoun pejoff an veil an the «zleteooe of Ifonh equlllbrlvBi point«.   ^ 
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jMlghborhoods of the zor   elanmt (0)  vhloh define the topology of X; 

«• ehall alwayi take a aelgb'borhood In «uch a »pace to be one of the 

ooanm «elghborhoode, and to be ajnetrlc:    V « - V      6,1   ). 

Theor—;    Glrwn a oloeed point t > ocmrei eet aapplng /:    S -♦ S 

of a ooorrez ooapaot aubeet S    of a oonrex Ha tedorff linear topologloal 

epaca    lato Iteelf there ezlate a fixed point x L t(x) . 

(It le aeen that thla theoran duplloatee the Tychonoff eztenelon of 

Brouver'e theoren for Kak^tanl'a theor«, and Includea thlf in thj eame 

faehlon that Kalmtanl'e Include» Brouver'a.) 

Proof:    Let 7 be a glrm oloeed neighborhood of 0.    Clnoe 3 Is 

oonpact there exlete a V-lanee eet   f Xi,  .... x<  - S,  I.e.,   ]%i,  ..., x_ ^ 3 
n c        n 

1-1  1 

Let S be the eonrex hull of ; X;f ..., x / and let 

yx) - {*{*)  ♦T) OCy . 

Nov <!>    la of couree a point to convex eet mapping vhloh In particular 

talcee S-. -> a_.    Moreover 4L. la a oloaed napping.    For,  If 

x)  la never void alnoe there «xiete an x. L ^(x)   ♦ 7 vhenoe 

Xj £(*(*)   4 7) n G^ = yx). 
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•o thAt 

x(vt\f)  " \ "jr (v' ^ ' ^' 

x(v,u) 2 x (1) 

and 

(2) for anj V ther« «slit U and V > V ^ (V, U) . ^ . 

Dien v» hare t#y u> «uoh that 

'(T.U) -,1(y,u)cv,,»d,(v,u)i''(,(v,u)> 

from Xy i «(x^)  ♦ V, to that »/v ^ ^ X by (2) .    But than it «(x)  «inco 

• la oloaad, and the theoren la prorad. 1 

j 2.    laah Eflulllhrli» Polnta 

Conalder an n-paraon game played orer a ocnpact Hauadorff pure atnte^ 

spaoaa Ai,   ..., A .  In which the payoff to player 1 U 

a real valued, eontlnuoua function orer Ax  x A2 r ... ^ A .    according to 
n 

Naah  [ Uj    , a eet of nlxad atrateglea (f?,   ..., f0)(ifhloh ve Interpret 

here aa regular neaauret auch that fjCA.)  = 1)   la an doullUrlUB point of 

the gone If, for each 1, 

/ ^ y df?... /Mjdf" 

la the aazlavat of all almllar ezpresf^ooa In vhlch f.  la replaced >>y an 

x      Whan 9 la a point-to-point napping (Tychonoff'a caae)  the appruzlmatlon 
of C by a flnlta-dlaanalonal p int-to-cmvex aet mapping v*    aeama almpler 
and more direct than the uaual approzlaatl >n by a fInlte- 
dlmanalonal point-to-point oapplng vhlch involvea linear Interpolation. 

The technique la due to Bohnenbluat and Karlln. 








