
 

Finite cyclicLens spaces fundamental grp

May have the same Ii w o being
homotopic

Decomposit malong sphere

Def Mi Mz closed conn'd Orient
The connected sum of Me Mz
denoted Mitt Mz is the
oriented manif obtid from

µ lB3 y µzB3 by Alex than

gluingLem
This is uniquely def'd

Rink the op induces a commutate
Str on the set of

Chromeo classes af oriented
3 manuf wi littang

follows from
Jordan Sctionflies
them



Def M is prime if it wherever

M Mi Mz then either
Mt or Nz S3
ice cannot be non tu ele c p

Def M Cary manif is if
every embedded 82 in M
bounds a ball

Note o53 is ironed but not

prime
The only prime but
not irred minuet isS2 x S1

S3 Russ RIP
v

Ryuk 61 only two exceptions non prime
manifolds are not geometric
If a cover of a manifold is
or red so must be the manef



Thin Knazer Milnor
M closed connected Orient then

Either 64 83 o

there is a finite family
Me Mk of prime manifolds
St M Mi Mk
and the composition is unique
up to re ordering

Seifert van Kampen thin

IT CM Items TeCMz K IT Mk

Thin A manuf M 53 is NOT prime
it Ctl splits as a

free product
PI Poincare conj

Stallings



a Thin A manifold M is wired
Tz M 913

bales bounded by sphere
its holes bounded byarc

If follows from Poincare cony
follows from sphere them

M 83 it CM 1 M M Tz CN 141 1
but M M is Not unreel

From the grp POV a decamp exists
if the grp has infinitely manyends

But if you have weeny ends

you need not be a free pod
but it is a free normalcy prod or HNN
over finite grps
If the grp is fp then you have
a finite cleanup Dunwoody
C Showed that fp grp accessible
but there are fog grps that are
not accessible



Moreover these grps must leave too

if the grp does NOT have tons

then one can apply a result

of Grushko that says that

any fy grp admits a unique
checkup as a free product

ask Someone
A grp splits over a finite grp

it admits an action on a

tree who global fixed ptand w finite edge stab

Knezer Harken finiteness prop that
can be proved using normal surfaces
Wrt triangulation


