
Fiued-Point Thct emS- 

OcfAtupaloqical Spacc x has the tiaed point propesty } eve Continous map 
fxX has aied point. 

+Tm1" Btowes's fixed- point thcodem- &vey Compact onYea Set in r 

has he Hized-point propest. 
HThmo2 

Fatopolog ical Space has he fiued poine propest,hen *hc àamc 

suc fo evecY Space home omopbic to it. 

Pro x and Y be homcomos phic Spaccs Let 

a homtomosphism hixY (i. a cond: bijechion oih Cont: înYerse) 

suthasc x has fized point propez 
lo_pove Y has the tized poimt pro pe 

Let f:YY Be a Gratin uousm 

map of oh is Gntnuous fron x to x. Then he 

Composition of Cont. mops) 
sofokxy6, 

of ofR has a fixcd point, Say . C x has fined point propesty) 

of of ca)-a 
(K'ofoh. ))= kix) -fpkt«) Kt) (: Rok-1,) 

ho is a fiud point of f. 

Yhas Ahc iaed point gpert 



P SoCtC 
locally Conyex lincay spalogieal_Haus dorf spoe 

Topological Space x+, ,T) ih fous aaioms 

H aus do Space A top Space is Sald to bo hbausdovff f fov eve 1yE* 

14, two open Sets u,yGX S4 aeUyEY 
and UnY =¢ tdisjint) 

Linea Top Spae 
A linea topologica) Spat is a pai (K,T) n which 

Xis a lincas spacG te Yeclo Spatc ,nvimtd space) 

nd Tis a topolug on X Such hat algebsaiG optrdkons 

in X asc CorhnyoS 

vectr a ddiom ) 
ic. the two maps (a,y) 

(aa) S cal mlhiplicolln) 

Continous 

A lintas topdmica) Space is a Hausdoff Spate and only if 
o is the elemen Commo to all nelghbourhuods o. 

eh - Sn a lin. top- Spare Y be a mbd of o hen a sym nbd U of 0 s Ut0+0 CV. 

Locall Comvea inea topobsi cal Spate- -

9 he nbd:s of 0 in a lîneas 

topelogica) Spate have a basc ConsisHng* Conve Seks Sets, ther 

is Sald o bo locally Comve Space 
o has 1ocof base Consisht of Ge sele 

ENey evey mofmed Spacc s locally ConyC 

open balS Cered a oih diff. rodius orm Hhe loca 
base Corpv Seds) 

(R,T) , (-6,0) ayoun 



Lemma3 is a lompact Set in a locally Convex. lincas topoloqical 

and i U is Smmetvic, Cone, ope nbd of 0, heo thee 

is a finite Set F in K amd a Coninuous map or k to 

the Conve hull of F Such hat -a E zek 

ie pcall cnve r lingay p Spacz 

Cem p ack 

SmConvea, opeD nbd 

Toen iite F ex Pk ColF) EK and 

Con 

P EU S 

Neks,aenevalised S) Anet is a m on a diseced Sel. 

A postially osdesed Set is a pai B, <) in which is a Set and 

thesd aaiom is a mtion obeyin 

a. a4d 

an d b G hew aC b.a b 

A ditected Sek is a Pastialy ordexed sef in ohich an addiona) 

aniom is Tequied : 

G. Given a and b in 9, theTe is CES s aAC md bkc 

(N,4) is divcehed sd 

A A net (x) is eventualy ina Set V iF these is a s Such thdt ¬y 

wheneves 

f a nct is erenhuall in ever nbd a pom . then G da ho 
nen, ve saj tnat the ne ConveTS 4o 



Thm- The Schaudes-Tychono fixed-point Thcotem 

Eve Compact Conves Set in a locally CoVez. ll neav dopdogica Housdoff 

Space has th fiad -point pp 

poLet K be Such a Set 

amd ConNca Subse o a locally Convea haus TY 
is Compack 

and le f: K be a Contmuous mab 

Goc denoBe the family of al Conve, symmetrio , opto mbds. of 0 

This +amilys nom emp cur Spa(e is lotall y Camv ht 

O has a Cony tocal b ase 

Gov oprn rhd. of 0 

Sy 0e Un(-u) eU 

The Set A is Simply an inde Set whioh wc porHially odes 

wnem 

(rt evoy ,6 s 

2& 32P) 
Thus, ondered A becomes a diseet ed set 

CSui tablc as the denain of a ne). 

map is umiforvoly ConthmuoNS Since k is ompac the 

4heseore, Comesponds to my aEA ? a a'e A S4U, CU 

qnd fen)-ry eU hme ves 

/': 9 9f iSuC blu. 1ineay +op. Spares by he def »f .C kw 

we nave oes n cdi an Thd ofin nbd nbd u, 4in lk 
S O halds) 

in a s. 



pTovides a ontinuo4S map 
Sueh hat, PK) is a ompact, Convea Pinite dim subset of k 

for any EA, The abave lemma 

ie. 
CoCF) 0k) -

iie 6t in k 

P,LK)s Compact t: ond. ma4c Cawnpact SB)

ck) Co F) mvr nut of Pinik poin 

P) CoCF) S inite dim CCrn rn hull uf nile puyi ) 

This map has the furhes op 4hat -P6 6 4o each aek 

The ComposiHon Po maps fcK) into itsel 

P () 

Hence, by the Bsoywer fixed- pon}theorrn 

ofhas a Had p int. SaZ în P(K). 

Lo 
iite pinds.n pule AS K)Co (f) , which is a onve hu of 

which is a Cam pa, onv e Subse of 

en d P.f is C CComposi in fedsma) 

Gnpact nes ofKthe net 14eA) has a cluste eovt zink potntink 

('() a nh in k , t:A K Sd) 2, t isrd pt f.of) 

ASI1S npat 7)ha clusty p ) 



Clai Zis a find point af . 

Considn, 

tz) z - Lf- Pz]+ Lz,)- HI) + Lftz)-2] 

an1 SEA , we Con Selech deA S o2P 

(is dine ele1 ) 

tby t))gnd -TE 

. oTYd Be seA 

crd whent dtY 

2 UCV AISo 

s sk 
on 

inaly, 

b E ), we have, 
F)z 6 3A 

Since was an asbitso elen nt of A 

U +0 +0 CV, by hm 



And he ou Spate is incas dop hausd« Space. 

elemen to all So, by thm ois nlyCo myy 

nhd o4 . 

amd ce havNe P)-z 3Ua foamy eA 

Ptz)-z GV fo my a nd f o' 

(uentc thc Concluson 

Cosolar f a Continuos map is defined on a domain D in 

locallConYez linecr topolegical hausdvsff Space amd 4oke 
Values in a Compack, Cmvea Subse fO, 
then i has c hed puint 

Let Contimyous 

whese (Y is lec. Coovea lin. dop heud. Spact) 
and is Compae Con ea sybse of S 

hen is cs bom k t 
anod k is Covnpact oea subs c} X 

Schauder - Teho ndf Thm. 
, Flk has qiared pobnt 

F has C fiepom 
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