In{,ro&ud:ion 1‘;0 Wmifo/zﬂs
D€ An npmanifold s a sewmél—cwm{:alo/e Hausdor££
Space locally  homeomorphic to R.
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Housdorf€ vules out the lne with 4wo origins
The Only closed  connected n-dimensional  manifolds (U\p to L\omeomorphism) are
n=0 The point ®

n=1 The circle Q
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S (=
\<Iam bm% RPQ#RP 3@%53 nonomenfab)e Suﬁ[aces

Ny=RI” & .+ RE”

g times




Everg closed  connected 2-wmanibold  can be given a. medric
ﬁ HaY‘LU with Constant  curvature

[PDSi{We, Zeyo, ol y)egaéive_).

Proven by Perelman n 2006, declned  Fiells medal
T}HM‘ ' iZation tectu o ow If)eor m Says QHLL\ ClDSéoQ

Z—wmanifold ~ can  be canonically  decomposed _into  pieces with one

of aiﬂH %ypes of 920)’}’161.[7')'(. struckure. 1t imp}ies the ...

Do'\nmre’, Conuiec%we (vmw quorem) Evar\_,; Close& conwec{—e& Z—VMVH#DIDQ
wiH‘ {:rivial me&amew/:a} ﬁrouP 15 l‘)omeomorphic lLo 53.

n=4 Hard/
n>5 HM&, bu{' Some Hﬂﬂgs 3&% easier.

IYI Iqé’, Sma le proveoQ Qa gen&m]f zedl Po‘mcaré Conjecéwe,
(0. l’lomojcopy n-sphe,re 15 %omeomorphic to Q") for nzb,
In 1982, Freedman proved it for n=H.

The trivia) m asSmnp%ion does not  suffice for nzY.



Lovarignce of dimension For n#m, a space  cannot-
be  both an n-manifold avd an  m-manifold.

Dﬁ_F AV\ n-vmm{o{& with boundary (ned& not be a Wmi—(o/ﬂ-/)
s a second-comtable Hausdorf€ space locally homeomorphic
to R or to Ri= (x,.2)eR | 2203,
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Given a topological space M...
’“—rom \/\/il&ipe&m : i i
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1 A diferenti C*) manidold is a
i d)a_lo d)ﬂ e second - comntable  Hausdort€ space M é%wpp%
denotes ¢ © dq - With o moximal  difberentiable  atlas.

Whitney embeddiog theorew A C7 n-manifold can be Smoothly embedded i R

(For n & power of Z, RP" camot be embedded in ,szn-)'>



