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Recallfrom linear Algebra
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ofVandW
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dink dim int dimlkert

ifbasesofVandWchosenindep
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Backto manifolds

Def let MNbesmoothmanifolds FM Nsmooth

If rankdFp r fpen we say Fhas constantrank rankF r

Furthermorewe call F
submersion if dFp is surjective rankdFp dimN ApeM

important immersion if dFp is injective rankdFp dimM Vpem

submanifolds

embedding if F is an immersion andF M FIMI ahomeomorphism
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I B IR Flay X Ef Ef 17,01 rankdFp 1 Up Ti F submersion

F IR IR Fix yl x y E of1 21 41 rank It D IF nota
submersion

projections t M x xMu Mi aresubmersions dripwittuffori notevenconstrank

smoothcurves j 17,11 M with y't 0ft et711 areimmersions dyof lift Hot
e.g j t It 0 isnotanimmersionsincey101 10,01

UCMopen inclusionmap i AM is anembedding

F I IR Flu v 2 cos2rulcosczrul 12 cosmulsiukrul sinlarul is animmersion

withsomeworkwecanshowthat F S xs R is alsoanembedding

Next considersuchsubmanifolds liketorrs 1mFwhichisnotopenin A

Importantresult

Rank thin If F M N has constantrank r then locally

FA X X x x x Q 0

Inpartilar
F submersion F x x x ex x x m ul

F immersion FIX Xml x x O 0 mon

Proofidea
Work in localcoordinates center p 10,01 Flp1 10,0 Relabel

coordinates

sit If t.gl Quiet Rial I am Efficient with non singular

ranker
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