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[ This is 1 of 2 main areasdim M=2
✓

Surface of reseerehin which I work .

Angle defect : defF) = ✗ +1+8 - IT

defect)(Gauss) curvature : Ktx ) _- lim
#-) (can also define with)←É

tox
some derivatives

. . .

1-→ 0

Thus
, f KINDA = def (T) .
T Euler characteristic : ✗(M) =/ V1 -12--1+11-1

Th_m(Gauss _ Bonnet) . f ✗ DA = 2*✗Ñ Vertices

Edges
Only proof

(g)=L Triangles (fam)
today IF 75↓

14--14=3
Pfi JMKDA = KDA = [ deff) 11-1--2

T

⇒¥= 21T / V1 - Tilt (1-2)--0
211--1=311-12

= 2*14-2*11=1+2*11-1 = 21T ✗ (M) .
☐

CI.cat#eHras:0------O--0--...
S2 T2 E ✗ (M ) -2-2g
✗so X=0 ✗ < 0

↑

go
K=O H SO # of handles

Thm_ (Uuiformization) . Every closed surface admits a metric with

constant Gauss curvature ✗ = c. (only one
you

"

see
"
in 1123 is

Curvatureinhigherdimensoous :
o E-- exp (o) surface tangent to 2- plane 0.

[ secco)=kt )
.

✗ c- E.
"

sectional curvature
"



Faetsingenerddimensi-ns-2-iponnet-M-yers.sc≥ 1 ⇒ diam (M) ≤ a- = diam (5)
⇒ it,lM) is finite .

if M is orientableSgp: see > o
, n even ⇒ % (M) = { ¥

, if M is non- orientable

n odd ⇒ M is orientable
.

TE TE
dim M =3

✓

• Thm_ ( Hamilton , 1982) . If Mˢ has Sec > 0 and ñsM= 1 , then Rica . flow
Tevolves it to constant curvature

,
hence M 3=-53

differ '

"

heat flow
M3 → ! → →

for curvature "

see ≤ 1

??
dim M = 4 < A lot of my research lately

• Known examples (ñsM=1) : S? ICP? Conjecturally this list is complete !)
• Hopflfuestionto: Does 5×52 admit see > 0 ? ( some of my work explores this . .)

dim M ≥s ???

• HopfQustion2_- Does Ñ
"

,

see > 0 ,
have ✗ (M) > 0 ? (known if dimm .- 4)

• Other than S
"

,
ICP? HIP"

,
clap? only know examples w/ see > 0

in dimensions 6
,
7
,
12

,
13

,
24 Do they exist in

other dimensions too?
a



So what to do?

1) Grovesymmetryqog.ro?g-: Classify manifolds w/ see > ◦ and

largesymmetry group
.

handmade :

• Hsiang- Kleiner Thmi If M4 has see > 0 and continuous syncs ,
then MES" or ICP?

• Classification of homogeneous spaces w/
see > 0 (•homogeneity 0) .

•
New example in ddmM=7 : exotic Iast w/ cohomogeneitg 1 .

- -
-

tools: Alexandrov Geometry , crikpoont.lk#Dhw.- .

in next semester's

←

T.is?:...mdnmn7.2) Nm:?9ᵗi↳HReae*gebnaic%:;!÷_ (& Bonnet- Myers,

• Effective bounds on topology of 4- manifolds w/ 8≤ see ≤ A÷:pinched✗ (M) =)p dv
. 21M)=f

(signature
mB(R)•

M

¥: Domain of Px . Po → Find min/Mox of
if 8 ≤ see ≤ A has ¥f integrands , hence

nice convex algebra-geometric
bounds on ✗(M)

structure
and 2km) .

•Q#/F :D search for topknots to

Sec > o and related curvature conditions

in higher dimensions using
those tools

.

2) try to construct neks !

Iˢ: . Convex algebra -geometric structure is less (obviously) nice
• Computations are harder

.


