



































































































































A vector field on R is a map

X R TR cx.vn vxeTxM sit

To X Idps

Xcx x Vix

Vector Field on 112 l parameter group of diffeomorphisms
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IVP's for a first Solutions

order ODE's uniqueness existence
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Existence and Uniqueness Thm for IVP's

for all x 7 b o and a solution

8 C b b R s t Nos _x

any
two solutions agree on the intersection at their

domains

For all there is an open nbhd U 7 x and Go

sit I i U te R

ly t Kitt
is well defined and smooth

The maps 0ft Ux R

y K H

all satisfy do_Idea and the rule

lot Ots ly lost t 47






































































































































whenever t s At E C E E

Rmd Nole Otto d do Id so each dog is

a diffeomorphism Chem Ux to 01 14

Fact Under mild assumptions on V every
solution 2 47 exists for at t c IR

I Rn x R R

Each lot 112 IR is a delta of R

For example this global existence holds if t K o sit

1 I E k t i j x

In this case the lot are examples of

Det A l parameter group of diffeomorphisms flow on

M is a collection lot M 7M 3 1,2
of

diffeomorphisms such that

do Idm














































































































































































