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THEREM [SEIFERT-VANKAMDENT①-
Suppose (X .Xo) IS A POINTED SPACE

.
SUPPOSE &(ao)Ja

IS AN OPEN COVER of X ,
WITH AL PATH-CONNECTED

For ALL d
. DEFINE Is : A,X AND E=* (-). *

① Suppose BaB.

PATH CONN
.
FOR

ALL <B . THEN I IS SURJECTIVE

DEFINE Bas = AzuA , is :Fr-> As .

AND Bapr = AdvApeAr.

DEFINE = [Epw) (ipaw-1)) AthaTest , (Bap ,
x0)]

AND N=177 THE NORMAL CLARE of U.

(THAT IS
: THE INTERSECTION of ALL NORMAL SUBGROUPS

Lof ,
(Aa

,Xo) CONTAINING I

② SUPPOSE BABY IS MATH CONNECTEDAFOR ALL <B ,
U

. THEN KER(E) = N
.

FNt : GROUPS
-

P
,(X)

SACES lia*

-HAx
X
↑B -

Asin AlAa) D
,(Ap)

1 -
Caplet , (Bap)



So If WETT
, (Bag) IT APPEARS TWICE IN T

, (A) k, (Ap)

ONCE As (rpIW) AND ONCE As liph)a(w)
So ELEMENTS of

so ((p)() · (+p2)+( -))) = [e]·(Bad) LEAD TO& NONUNIQ . of FACTORISATION

THIS N < KER(E) . THE OTHER INCLUSIO IS WHERE

THE WORK IS.

--

②ACTIONS,
EXPANSTIONS

,
EXCHANGES

.

Suppose (fJE D
,
(X

,Xo) FACTORS As (8][f2] -- · [An]

SUPPOSE [ti][fit] - P
,

(AciXo). [f
,
] . -· (fi][fir] -- [fn]

THEN Gen 4 I, reduce
-

(f
.
] -

- [fifi1) -- (fn]

Suppose we t
, (Bap ,

Xo) AND (7i] = (ap(* (w) , (gi]= (a)+(w)
(fi] --- [i] ---[ful

zen) 1, ↑ EXCHANGE-

[fi] --- (gi] -
- [An]

CLAIM : SUPPOSE Bay IS PATH CONN FOR ALL Xp..
-

THEN ANY TWO FACTORISATIONS Of ANY If] -T
,
(X

,Xo
ARE CONNECTED BY SOME SEQ Of EXPANSIONS ,

REDUCTIONS
,
AND

EXCHANCES
. ERCISE : CLAIMERNES @I[

PROP : FIX -LOOPS(X ,Xo) ·
Suppose to f.** --fr

ffiatia--fl
IS A PAIR Of FACTORISATIONS of f. FIX Homotopy

G : IXI-X WITHg



FOR ALL SHE IXI THERE IS SOME RECTANGLE R ABOUT (S)

So THAT GORICAL FOR SOME L
. FIX FINITE COVER of

IXI BY SUCH RECTANGLES
.

PICTURE

EXTEND ALL EDGES TO GET A-TILING of IXI BY RECTANGLES

FINALLY SHIFT EVERY

#roof VALENCE FOUR. NUMBER
-> S THE RESULTING RECTANGLES

FROM LEFT TO RIGHT ACROSS ROWS
,

FROM ->
S

BOTTOM TO top . LET Un BE THE PATH FROM LEET TO RIGHT

SEPERATING UR: FROM U Ri g ,
= firfix--- I'm

in in+ !

8 : GIUn ITES IN Loops (X ,to) .

OIS AVERTEXof THE i
TILING . go=7, * 7 , * --fr

SO THERE

TreadAp wi
P(P)cAd ,

G(Q) < As ,
G(R) <Ar.& So GluJE Bapu :

WHICH IS PATHCONN.

PICK gr :I->Bapt FROM Xo

To G(u) ·
WE FACTORISE/GlUn] By BREARING INTO EDGES BowarFT

-



of (PIOn] TO THAT of (ClUnti].

·STEP 3

STEP4 : HOMOTOPE ACROSS Ru+1 /LEAVES FACTORISATIONT

FINALLY·


