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GoodCovers DirectSystems ofGroups

Cohomology allows us to distinguish manifolds eg proving that
S isnotdiffeomorphic to a torus

Existence of aGoodCover

A Riemannianmanifold is a manifold on which thetangentspace
ateachpoint is endowedwith a smoothlyvarying innerproduct
Everymanifold can bemade into a Riemannianmanifold

On a Riemannianmanifold lengthandgeodesicsmake sense

Def A set A on a Riemannian manifold is geodesically convex

if any twopoints of A can bejoinedby ageodesic

Th On a Riemannian manifold everypointhas a geodesically
convexneighborhood

Ii A geodesicallyconvexopen set is diffeomorphic to IR

Th Everymanifoldhas a goodcover

Pf Anopen cover of a manifold M consistinggeodecically
Convexopensets will be a good cover since the intersection

ofany two geodesically convex sets is geodesically convex



Def Anopen cover V Vp of a topsp refines another

open cover M Ua of X if everyVp is contained in a V2

forsome tea Wesay Missy V written V2 V

A refinement UV canbegivenby a refinementap B A

sit VpC Wor

Ex Let V beopenin then V and areopencovers

of that refineeachother but V3 Thus

refiment is notantisymmetric

Th Everyopen cover 2 402 of a manifold M has a good

openrefinement

PE Given PEM PEUa forsome α Choose a geodesically

convex nbd Upof p in V2 Then Up pen is a

good cover that refines M



Direct Limits

Def A directedset is a set I with sit

i ref a a forallaes
Ii transitive as b and b he are

iii upperbound for a bet CEL c7 ATC and bae

Example i IR
Ii Open X e

iii opencoversof refinement
Any two open

covers M 02 LEA V Vp β B have a
common refinement Wants EA pep

which is
their upperbound

is a collection of groupsDefa ITfIectsetsst.tanes
f Ga Gb sit ab CEI

i f identity
ii if acbee then f off covariantfunctor Groups

Def On Gi define GafGa and 9 Gb to beequivalent

if anupperbound c of a b s t f 9 finish
Thedirect limit life 9 Ei
lingGi is a groupwith Ga 9b f 8 f 9

Ga Go Go

him


