











































































































Lecture 12
857 ElementthorsethIL n oz

Not directly related to symplectic geom
but extr impotent on its own

connections with many things
in c s g ODE's PDE's everything

i tÉ nsn
peth space

f X 112 a function smooth

Lokinptsoff
Does it have them How many ete

Ix ga
oc se e Q Rieman manifold

X path connecting se se

12 to aiming

j Fix a R m metric on Q
THQ IQ potential

858 H Ip p veg
energy














































































































fca I H 8,8 Idt
t.gr ee LAP

integral moves connect's
2022 is time I

Eg U o geodesics from 26 to 2

oaf
2

Raftery
b X loop sped

To a
Hopf Rinew
closed geodesics

Hadamardf the same

LAP Critic periodic traj of 4,5
ofperiod 1 in THQ

E.g closed geodesics

Etc Everything of interest
in physics is a crit pt
of some functional

calculus of variations 530














































































































Iinitualsettily
X Ma compact coz even closed
finited dim manifold

of m ir flax const

Emeathethave
Notrivial even in simple cases
Assume M is closed

max f hint critical values
Anything else homes
In general Yes unten M I 8h
But nigh be fewEeritmin
EI construct fight

with exactly 3 critical pts
sketch the levels for 2

Ed In
The third pt Monkey saddle

Situation changes when we

empose a needy condon f
satisfied generically explain














































































































Definitions

PEM Critical pt off M IR

at ettoffiliotmant atom is the quadrates

off TPMxTpM IR
v w Le Lyft p

14 Ext of raw
to v f

Ex show that def is well defined

1

symmetric
In local coordinates see you
d f I

on pining
dnidnjDo some of it

They assume that def is non deg
Morse index of p index of def
Tf it Kitten

Ex p max index n

p min i index e o

Det t is Morse it all its critical pts
are non deg

Note Mouse functions form an open and
deserted 550














































































































Imm c
F

4
is differ to its Hessian H d't

F y fu p Mp sit

I fay y f Ht fep
1

IE y fa.im
Rmt o one of the normal form results

Another example
dt o F Ger sent St YÉÉTutly

for fcp X

More generally the local noms form for
submersion also immersion

Similar questions for other
objects vector fields maps etc

e E g U v f
V p 0 F Rr on

x fan
what if ocp o

Pf Moser's homotopy method














































































































M tomology t m

f M IR mouse functions Hurtubise

Critects the collection of criticalpb
of index k

Fix a ground ring I 3 on Q on Zz ete

CM CA free module over IF

generated by crit f

Eg Height function on Ig
i

ke

Cmo IFmum

g
saddles CM 29

CMz I

mis k o a

Goal turn em into a complex

o CMF CM ICM ICM o

go
that

ÉF y
570














































































































a Efta dimg.tk
ii t

PfT dimMÉdtI
b Ex Eetinghft van

Cx a complex over IF

show that ox can be decomposed as

a sum of elaterycouplexesexplain
check Cbs to an elementary complex

Yet a different formulation set
Itk P btk Poincare Pol

Then
Q H Pet Ht

Wet O

E Prove this alg some method

Ey A mouse function on Ig
has at least get critical pts

Rud Morse inequalities can be further
refined














































































































EIEdt.pe m

while em f is completely determined by f
a depends on an extra stn a R metric

on M

Fix a R m on M hasto be from a
certain openanddensesetof R Mis

consider the antigradient flow of f
se fix I

set Mee y 2144
t

y
Et by t to

o se

iffy
Denote the index of se bypoet

Ite dim Mac y 1 it 0

Thy Fon a generic metric
Mca yl is a smooth manifold
of dimension yeses pays

Discuss in detail

generic00 01
is














































































































onatptheorem
Get z I ytcz x t 7 x

Ws Cod L t to

stable unstable manifolds

AsMamma bagged
Look at the

WSCoe Dtr peas
examples

Mex y W Ex ninsly
If Wnba A Wscyl

Mex y is smooth and
dim Moe ykdimwubeltdimw.ly n

Mouth ply n

M se ply
How to achive transversality
Look at franca n fee newslyin f e

fly sectors perturb the meth slightly
p

veg above e to alter
a

ton Bythm for a generic metric

Mcy poses Mla g p




