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32Submanifoldsm

Recall M smooth in manifoldwithatlas it U M open
Def atlas Aa tuna alma Yale it

U is also a smooth m manifold called open submanifoldofM

Wewant to consider moregeneral submanifolds e.g torus as submanifoldofAs
Iwhishisnotopen
inIR3

Note Weidentify R with IR k cu x Xxhtt x x I x O CIR

A ksliceof open UcIR is x x xhtt thiell x tch x c

Def let N be a smoothmanifold McN M iscalled embedded submanifoldof
dimension men if f p ell

thereis a coordinatechart IV4 ofN PeV

Yp O S f

art lHn Igid_
Note M is indeed a manifold withthe subspace topology andhasa smoothstructure

one canshowthatinclusionmap i MesN is an embedding hencethename

NextHowto characterizeembeddedsubmanifolds

A Imagesof certainimmersions

B Certain levelsets F a M for FM Niger



Recall F M N smooth

smooth immersion dFp injectiveApiembedding immersion I homeomorphism

pFininotsbmanifold IFimmersionbutnotembeddingb

gain
submanifold

Eet
p

I ifweremove10,01insmallneighborhdF trial th t to Isiahisintl

smooth submersion IfpsurjectiveVpi
iii

levelsets F q submanifolds

shouldalsobethe if F is not a submersion

but dipsurjectiveKpe F ly

A
Proposition If F M s N is an embedding thenF M is an embeddedsubmanifoldofN and

F M FIM a diffeomorphism

Proof Consider q Flp centeredcharts Ucelatp V4 at y s f Fluid

Rank thinforembeddingF YoFog x x ti t 0 01
Now Flac FMF pm Inteigibitiood Was t Flak FmlnW

TakeWoV 4 Flat 4 FominW msliceof 4 W

Diffeomorphism basicallyclearfromdef F FIM M smoothsince I immersion O



Proposition If F M N is asmoothinjectiveimmersionandMcompactthenFIM is an

embeddedsubmanifold

Proof M compact N Hausdorff F M N anopenmap mapsopensetsintoopensets o

K Mclosed I D K comp Ist Fiklcomp 5dFikiclosed I ilosedmap
Since F M FMlalsobijective I F M Fini homeon Fembedding


