PosmVELY ¢ NON-NEGATIVELY CURVED MANIFOLDS WITH SYMMETRY
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see e Hadamard Cartam < milis mocpteny s e 0 R
sec>0, see20 ‘these prove to be mysteriows
see>0:  dun224, W =0, S", @P™ HIP*
Sec20 : Mamy, many construckions, much moe Rnoum exam plas
9. products of, positively curved mé|ds
Today dm't have mony knewm topolegical obstructis. Intraduce & main thms.
® Gromovs Betki ¥ bound.
M” empt | sec20, = FCM) st. S by(M"#) < C(n)
® Cheeger Gromo Splitting Themem.
M" cmpt, see20 TG M(M), G abelian D LM (M): G]> oo
“'(M)/:Fr{-in'rh g = L xZ X xZ¥ r

R_ fimte Abeliom
(® Lichnerowicz, Hitchin, i
M" ompt spin, A% O, a# 0, = see 20 metric thoiwo do NoT exist -
® Cheeger Gromoll Sowl Thm”
M" noncmpt , sec 20, complate : 3 totally geodesic submfld S § M o duffeo
o the normal bundfe sven S -
see>0
® Bonnet-Myers
M" see2k>0 > M cpt § MM) <0
@Sgnge : if n=2m = M(M)=S © ocuenhbl
M"\ sec? k>0 2 ON.
if n=am+l=> M" L cuentable

Hopf Conjecture  S**xS™ doeo not admit g st. see>0.

S?x §* (—i,tpos.wrvel
VT thenmio W (RP*<IRP*) = Z,x Z, , uay Synge thm
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Thm (Hsiong. Kleimer 1)

Let T'act ioometrically 4 effectively on M4 T (M) = o, secM“2 R>0.
__ M 4o homeomarphic to ' oo CP*

Recantly improved. to equivariomt™ diffeomaphiom by Grove - Wilking (amother Spindelen)

Thm (S- Yamq )

Let T'R MY 7, (M) =0, M* closed ¢ sec> 0 = M*is homeo to SL TP S**S'm
CP#+qP”

Recently_ improved to eq. diffeo by Grove-Wilkimg .

Lemmo. (S.“nae)mprove.sm Berger Weinstrin
bt TRAM" e M"2k>0. .
@) if n=2m then T hao afixed pomt
(i) I n=amel then T haoa circe sibit
Properties of Fixed pt sets
N Fix(M"\s')  M" cuentable
Then N (s am siestoble submfld of even codimansion 4 totodly geod.e wic



K totally geodsdic is rave in nature o R*

T closed urve © randem not Necessarily geod
s\
9great circh geajd.ulc Totally geod. submflds share +opolicall preqetiso w /ombient
Proof o HK reaull - X (M) =X (Fix(M,8)) a<X (M)<3. el
dimd Case 1 : dvm (Fix (M,S))=0.
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Techmiquoe  Slic thm GB) aebit\ Gp ostropy

Slice Th €fem st abit GiLp) arbit, Gy Vootropy .
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Extnt bmma GAM ¢ M>M/q owit, exoude amything tangential .

Foz amy chotee o, @+1) dictinct pts Po, Pg € X= MG ome hao
et (defned belun)
i 'x"-q.sp 2y ™ when curv X ) O. extent
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() s (5T 5, diot (%)
Let’s conaider examples of extento. 2 extont 3 extot
€x At.X = diamX outipod se

T xtg (STN) = Aty(S' (1))= { 4p-1 4=2 wonantipedso.

12474 +|1T q-=2p+| can alao “pile up powtd “ evenlyy o Creati,

other ex(Ents
Case-1: Need o show there are at most 3 ioolatzd fixed pts
8 $20) = 530 ‘ $?— Xy
(e€,2,2.) P (¥, e%3,)
X, = S*(2) 8%(2) - Xt

Assume F4pts, 4 Sty <« 2k, SEI=4Y"7 X

Case2 dim (Fix(M4 ) =2 . WTS e.vm N*=%* oo S*v 2p?.

Soul Thm CPerelman )

Let X" be a cmpt . Fimite- dimL  Alxamdrov space with curv 2 0. Then there exists a_ Convex
opt subset Scx“\'as-yf and S o defaimakion. retract of X" If wrv2 k>0 thenS=1p3

We thm +o quotinly apaces
Soul lemma G\rove S Ds

Suppose M (o a closed mfld with secM>0 § GRAM (G cpt Liegp) I M #¢
Then

i) 2! GlP) &M at maximal dictamee fram Mg € M.

i) MeDM.) Ve DG

walmaﬂ Symmetvy. Rank Thm  (Grove, S-)
et T QM" M" closed. sec.> 0. Then
G) ke I_m"/z (u) m the caae dLCgu.ade M" o da.%w to ", [RP"\ LgQ_ st CP™.



Fixed pt homogeneous mf|ds

cohan fix (M,G) = dim(M/Q) -dum MB- |2 0. (=0 = Fixed pk homogeneous, FPH) .
FPH,.see >0, T,= O CvaQ\SI)
=>CRosS s" HIP™, CP= ClaP*.



