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Result embeddingof a smooth m dim manifoldMinto IR

twosteps 11 if embeddinginto112Nfor N 2MtI then 7 embeddinginto IT
21 embeddinginto some112N

Here consideronly Mcompact sincethen

Recall Mcompact F M N smooth injectiveimmersion s F embeddingl
dFpinjectiveVpen

We use Sard's thin to show

corollary let F M N besmoothThenthesetofregularvaluesof F isdense
Dense interiorof complementempty

Proof Cover µ with countablymanyopenUi chooseopenVi s t VicUi and
Vi still a cover Set G criticalpoints of F

Then write F I E l t it In Cf ft Ff In CH
compactsetofmeasurezero Sard

emptyinterior

Fl El hasemptyinterior Fl Rf dense R regularpoints 0

thisimplies

lemma let M be a compactsmooth in dimmanifold N.smooth n dimmanifold men

and F M N smoothThen N l ftMl is adenseopensubsetofN



Proof men so everypen is acriticalpoint FfMlhasmeasurezero

bypreviouscorollary regularvalves Rp NIF IM1 dense

M compact F CN closed MIMI open O

Def let ve 5 cat thenwedeftheorthogonalprojection

Tcu X X c x us v th CIRN

Note Tcu v v w v s v O
u
1 veSny

lemma let it be acompact in dim smoothmanifold F Mika smoothinjective

immersionand Ns2Mt1 Thenthereis adensesetofvectors ve S

s t TwoF is a smooth ii immersionM IRN 1

Proof set X FfM a IRN
utu of injective need rulxl truly Vx.ee X i e

X ex v v t y cy v v 17 t V
now def I ix x x ex thediagonalof Xx X anddef

h Xx X l f S hcx.ie
Ln 11X y11

dim 2m dimN I

need v f h Xxx Hx
byprevious lemma a densesetof such vexists aslongas 2in cN l



Tv of immersion HW

Theorem Whitneyembeddingcompact case

Anycompact smooth m dimmanifold M canbeembeddedinto1122

Proof showembeddinginto someRed then d 2mit followsfrompreviouslemma

M compact can choosefiniteopen cover Ui i u corresponding
charts Ui ceil

choosenewopencover Vi s t VicUi

def bump fct s pi M SIR s t pily 1 andapppic Ui
Def F face i 1pmUm e i rem Q QiKappa O

HW show that this F is injectiveand au immersion

Since Mcompact F is an embedding O


