
 

Rege cnet.pt reg pts
cit value reg value

of FM N smooth

corank n defect of df at

min m n rankdfx
Min corank dein coker df
MEN dir her

equivalence E Er action

frag g ho for

stability
every s perturbation is egal

gern of a map at a point subset

equivalence stability of germs
I
Q can formulate riaa gep
aceotceon.ge



Smooth maps ait pts x

t
germs of maps at

d

Jets k jet offat Taylorpolynomial
off at

More later first we restrict attention to
the first derivative

II The classes EI

7 Elf M orank df i G

Note Elf reg pts

CJ f equators Ccpu
LP s ey E Ep



fcz as such nap

KNIE dt.i.li
EY f los
Cf Elf IR

Q state

m Do the E f give us a

decomposition of M

8Thm.in For a generic map f MTN

the sets Elf are submanifolds of M
with

Codein Eilf dein M dim Elf
i Idim N dimutti

Corank corank at the targetoff imM rI.fdimN r w r.ru



if this nr is weg then Eilt

We put this Theorem to use by simple dimension counts

zu is generic as holomorphic map

but not as a Smooth map

generic Smooth maps from IR IR

have f more generally

f m i

To prove the theorem we look first at thelinearen
Consider Lmu HomftRYIRY IAEM.in RJ lR

left right action of Gui Gla on Lmu III
VA E Mum JR c Glen Lean

S t LAR Ao

where r rank A



9.4mF The set of all matrices of rank r

M A e Mum trank A er c Mum is

a submanifold with codein Mim fm r n r

µ mfi

PRI
Fix r and let A c Min After changing

coordinates we can assume

r m r

1
rf.B.pe with Bear

n r n r

un

rightMultiply by Ig gives

Dpg
which has rank r

E DBICEMn.ym.ir



how define F Man Mn r.mn

A BSE E DB C

and observe
a F smooth

OEMn r.mu is a reg value

for XE Mn r.vn r
consider yet BD

ja X

preimage than
Flo MIM is a subnet

of Man of codein Min dim Mn.r.mn

f m r

Our goal Lift Lemma 9 to Theorem8

For this we need the notion of
transversely opposite of tangency



10 Def
I V rect space Xi 1in subspaces are

called transversal in V XXY if

Xt Y for X Y 0 1

Es
x

r

E E JA4 Er
1

2 f M N smooth Sc N subuf

f is transversal to S at XEM

if either fix S

df TM t Tf S N



f is transversal to S FAS if this
holds for all EM

II Prop

If fis then f s is a subnet of M

with codim Ecs codims

A
Find F M Kuk h dims with

F lo f CS and use preimage theorem

Let yes S sahnt Eat there are coordinates

Y Yui Yat a erYu sit S

Define g N R ey in HlYutn cYn dän
Then g is Smooth with S g o It



d dg surjective
ReimageHm

ke dg Tys
Define F g f M IR

h Then F is

Smooth Eko f s and DE is surjective

for all c f CS by transversality

f Ins df TM t TuS Tf N
her dgs.cn

apply dge to get

day dfx TM dg her dge.ca

dg Tf NDE TM
Ruh

Dm

We're getting closer to an idea of the
term generichm



127mL weak transversality theorem

For M closed So N closed the set of
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to hold for compact sets only

More on these topologies later or see the book
DifferentialTopology by Hirsch


