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recall last time:

packing lemma

Then

Britnil is a nifoumly locally Punite covening ofM

it in eath boul tharb 14.9:81

measurable function on B1 say that

X is measurable in M.

Remark: measurable nectoy field, then IX'

measurable functionon Henie we de-

Thim) l x is a measurable vectol field
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spates

Let (M.91 be. aRie. manifold Foy_k an integer and

bin denotes the kth Covariant derivative

intes and pol real

Def. The Soboler

with respect to the nvm

obviously.

injective...
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ie. there exist Candy sequence in

St. in

n divy

hot depend on the Kic metric_

5. Let (M.9L he a Rie. manifold and w:M=2 o Lipschitzian.
function or M which equals_zera put sider compact subset

of
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Tienem. _ Lct IM.3lbe a complete. Ric monifusd with positive.
injectinty rodins and let fu be An integer Suppose that
there exists a positive Constant Such that for any 32o, . 1a.

2p any Leol number Bzl and oceto.n, the harmeric radius
fixed 1014

one ther has that there exists a harmonic

THE FT
Sup

> without Less of generality we can also assume that AIXED.

In particular we get thet. for ony

we get that satisfies

From now on let ixil be a Sequence of points of M Such that

such that the Covering UBxillipllis warprmly
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locally finite. Bx:(22 be as above and set Be pooi.

aBi

Lie phit there exits cro such that for any ; and

Let us now set bis bifs, pi then. Yip is Smooth partition

of unity Subordinate to the Covering (Bxithipll, sible this

Covering is tunifeumly locally finite one cosily obtoins thet
there exists some constant

$ 4
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Nitethet ofmek. we ger that

may

prop. Let IM.9) be complete Rie. manreld whose Liwi

bounded from below. and whose injectivity
radius_ is tositive . Then hemle Himy.

and let Lm be the closure of Dim in Kim)

real humbers R2l and the harminic

Noting thet in a harmonic corrdinate

similar argument tr those. used the poof of the abore

thestem prove thet.

Hemis bim) and the embedding
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Sabolev Embeddings
(*) For p.9 two real numbers wit.h 92p, and kim tue

integers_with Dem&k. it ⅛=¼-lmh then

Lemma3.1 Let (^ al be Complete Rie manifold. Suppose thet

the Embedding
Remark, take in the (*) we hove

in fect. if
1.2. 3 6 70
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complete. Rie manifiol. Supposethat

the Embedding Himoy a Pim is relid foy Some legen and
there exists positive constant

By hypothesis Let Azo be Such that for ory u6 H'm

Let Y20 Let X be some point and let ve HAmi he,

Suth that veo on #b.

By Holder. Um it dug)

-A

frm nw in. let
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and VEr Hence.

Consequente,

-1

An d thet

By induction We. then get that. Bu any men

where

hut. we hove lim

Where bn j's the solune of the euclidean ball of radius one

M-700

lim log.

#
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The schulov embedding thesrem

Theorem Let >i.n) and let be Suth that

Compact manifolds

2. Reltich - Kondraker theoren

3. Princere and Soboleu _ Pointarié inequollities..
he a compact

M compout con he lovered bya finte number

guch that fr ony m the compo

treat chavt

Smoth pentitivs of wnity Subudinate to the

any sone then

has that
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by aboe theerem, we hime
Fax)

max

discuss the Rellich- Londrakov theorem.

1 w glis compacb Vlungi is finite.
Hente, we get thetfor any integen juv and meL. any

gpi recl,and any p real such that

The Rellith - Kendra kov
therrem then asserts thot thesel

embeddings. are compach -provided, 1-p
one col prove thait for any

hounded domain

the Sobslov embeddings,

the coove dis cuss
9'
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Bark to

Prove thet

Similarly

Let w how sayYome words about the Poincave and

Lemna I Poineare inequebities)
Let (M:.22 be a compact Rie.manifel, and Let Ligin be
0. real number There exists

where

Lim

let w,he its limit aviH
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In-

where

on d

where

from how oa let

Ord we havre
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