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Last time lecture to
-

• Drsjoirtness of PL / 2021-03-24
minimal surfaces .
- "-

• The Meeks - Yau trick

• Tower construction - proof of sphere theorem .

-

⑤ NIpeipheraljf←s
Definition : suppose f. : LF2, of)→ CM3

,
0M) is a

map of pairs . we call fo pederast if there is
a homotopy of pairs of f. to f. with f. IF)
contained in a collar neighbourhood of 0M .
Piety :f- F peripheral in M

'

⇒÷ ÷÷÷÷÷÷÷÷÷:÷:
--

ED Atwood :
Defmn : A manifold M

'
is geometricallyabrdat

if every embedded essential it , - infective) two -

torus To M is peripheral .



Detonation : A manifold M3B 4YY aeroflot
if for every ZETLTI.CM) and for every map

f- :TIM with faith)) =P we have f peripheral.
k¥1 : Aly atoroidal⇒ germ .

otnoidal
.

¥: : The converse is false .
[Exercise : Give example
of such ms ]

but all counterexamples are "special
"

.
see below .

-i-

F¥k : The solid torus U=S
'
xD'is toroidal

blc 541M) contains no %?

② The figure - eight knot complement is adenoidal
.

That B let F be the knot ins
's

set Xp = - n CF) .

Note dXF±T?

Exercises . Prove DX X
,
is 51

,
- inj

• prove Xp is atoroid.at
. [Give "directproof"7

(3) Let K be the square tent K= Tat #TIt
Then X , = 8 - n CK) ~

"⇒
Exercise : supposeHE" IE1Y! :*.

*win.

--

Definition : suppose M irreducible
.
we call Mbaend-aryihredv-c.beif any prop .

ernb
.

dish CD
,
@D) a CM0M)

• peripheral . ¥3145
- No

.

• Xf=tig 8 - YES
.Knot camp .



Question : suppose M irreducible
.
Is M d- ironed

off the double DCM) is irreducible ?

Def : DCM) = MX83 H MX4Y
Efgmphf : D 3)⇐ g?

tho)-HD if xedlh .

guess?] IS5Y 's

Ang : 8×5.
Picture
-

¥④ gives sks?

µ

Id and

-I-a-

Def : suppose M is irred
, boundary mired, oloroidal .

We call M acylmdrl if all essential , prop emb
anneli CAPA ) can ,

am) are peripheral .
I① Geomerwizsatoon of knots in S?
Flew

thereof

-

: suppose Kass is a knot
.

Set X=Xk= - n CK)
. They attach X is irreducible.

Is X boundary reducible ? ¥7 K is unlearned
541×1=74 .

↳ No
k is a satellite

Is × toroidal ? Is kgnlfzFix.net ]
µ No conj to Hilda) .

Is X cylindrical ? → K is a torus
YES KII . [ iff I, has)↳No non -trivcentrqez.]X admits a finite

volume Itp structure
i.e. this ahyperb-d.ie

knot .



Befitting : consider the 8 the standard torus

[also called theaiffcltoros-Ipretv_e@IfkcTisab.netin 8 we call

x. ⇐¥

i

Definition : suppose C is a knot in called the company]GT¥Suppose P is a knot in s
'
xD
'

,
called the¥ ,

FIX a homeomorphism fish → NC4
,
the framing .

Set K=f es? This is a satellite knot .

-

t

÷ c
.

P

Exercise : . connect sums are satellites .

• satellites are toroidal
.

[Need P, C.nontrivial ]
(E) JSJ decompositions-
Theory [Jaco - shakes ,Johanson 19797 Suppose this
irreducible

,

connected , oriented three -manifold, dM=U tori.
Then there is a collection (Ti) of disjoint emb,
ess

, non- peripheral tori so that the components of



M- n fit) are CD Seifert fibered or
I algebraically wtoroidal .

Furthermore any
two minimal such collections are

isotopic .
Think : A major step in the proof of this is the
torus theorem : This can be proved using
PL minimal surfaces and covering arguments - - -
Question : what about cutting using highergenus surfaces ?
Answers : This E done Crteeg. splittings, f.brings- ) but it
is not necessary for geometrical'm and it israre-lycanonical.TT
⑦ Geometriesare'm-

Theory (Perelman] Suppose M is med
, conn , oriented

ally . atvroidal , and dM= a tori . Then M has

③ or Its geometry .

@hisspacelefiemtens.cnally blank]



Afbwchar suppose M is compact, oriented .

•M= 4 Tori

Is M not connected ?→ take components.
YES

↳ No

Is M a connect sum ? → take connect
Toes svmmands

INO

ITIS M reducible ? → MES'xs?
YES -

f, No

Is t.im ) finite ? → M has geometry .YES
-

+ No E÷h1
Is M

geom .
toroidal ?→ Is Ma torus → 15%1?

YES (semi -7 bundle?
No embedded

,

-

essential
fort

ti YES

{ No mnas

geom .

Is Malg toroidal ?
¥ MIfpskR¥m .

↳No "smallIt fibered spaces
"

M has Ftttfgeom.
-


