

























































































Tranversality

definitions examples

parametric transversality

generic simplicity
2 modal domains

V vector space

W Wz V transverse WatWe V

f V s V linear WCV

f transverse to W flu W transverse FIV W

X diff manifold

Y Yz CX transverse TY TxYz Tx X xe Ye Ya

2

f X X C map Z C X

f is transverse to 2 df TX Tax Z Tx X

X




























































































E.g
Cn C2 C R curves α I R

fitC1
c

not transverse
I

Remark Transversality is stable under perturbation

Problem 2CR open simply connected

c C curve sit I c A 2 open

2 and E 2

Does C path α 1,13 ns.t

111
α transverse to c I




























































































Parametric transversality theorem Thom Abraham
1960 s

XB
F

S Y

x ̅ 1

F transverse to Z 1 residual subset RCB sit

beR F
y g
transverse to Z

B space of parameters

e.g X 1,1 Y S Z o curve

FÉ ÉÉÉ

dFob surjective if tter µ

F transverse to c

P.T 1 residual RC B
ber b transverse to c




























































































Regular values

f X Y

y fix regular value d

fifty
f transverse to y

The y regular f 1 y submanifold

tangent space Ker dfx

Pf implicit fun them f 11g
fix y

Coro of parametric transversality them

B
F

Yy

I residual RC B sit if be R

y regular value of F

y regular value of F
t ecb

F y

3
B




























































































V vector space

A V V linear and symmetric
f V10 R V

flu Au The

flu 0 n is eigenvector with eigenvalue

Proposition Uhlenbeck 76

O is regular value of f dim ker A 771 1 XER

Pt Suppose flu 4 0

i e we ker A XI 0

Product rule dfa Val A II v mu

V E im fan im A XI Lu

A symmetric im A II n Ker A XI 0

V im A XI u

i e Ker A XI Ku

Theorem Uhlenbeck

yy xRXB

is Flv X b Ab XI As symmetric

0 regular value of F residual set
RCBs.t.beR Ab has simple spectrum




























































































In the co dimensional setting
V Hilbert space

As self adjoint
F Fredholm

Example M compact mfld JM 0

B Cl Riemannian metrics on M

V H M

F a d b Abu Ju

Theorem Uhlenbeck O is a regular value of F

Pf idea Suppose Flu X b 0

Finn b im d

g
u Ab DI v mu

imldecup.nl t

fE.FI rdenseinV



Application Jung Zelditch 20

M Y compact surface

S A UTX free action

B s invariant metrics on UTX Kaluza Klein

dim Ker A XI 2 for generic b

Forgeneric b ne Ker A XI M i o

k not invt under 51 has exactly
2 components

u 0 up cos nz x sin x 0 UTM


