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D PROOF ofKa
RECALL X CW

,
CCX

,
X-CeE IS A 2-CELL .

1:(X .

PICTURE NOTE el IS A copy of
e EXER/(x1 < 13 .

E I SETE= [xtR( < x1 <13
A = CHE/4
3 = e

,
so ArB= E

.

NOTE EES'X (0 ,
1)

.
PICK X

,
EE

.
NOTE J

, /A,x) Ent, (440)
BECAUSE A DEF . RETRACTS TO C

.
[AND CHANGE Of BASEPTI.

PICTURE NOTE T, (B) = T
,(e) = 1.

-

AND
,
(AnB

,
xi)El .

ILLETWTAm
NOTE W

, IS THE IMAGE

of U= [g*YIS*] UNDER CHANGE of BASEPOINT I
FINALLY : APPLY SYK : D

,(XIXI)EIA
BUT TEX) =1 AND N =< /ABIxIwik> .

WE HAVE : So= ·jn so (c *
= to (jd

BUT (ii) IS ISOMORPHISM . (DETAILS<
X ABOUT CHANGE OfBASEPTI . SINCE

i (A) SURJECTS WITH KERNEL N

LSURTECTS WITH KERNEL <LUST @



PROOFo : HERE 133
,

So THE "SHELL"

E = SxtR"(<111} HAS PlE)E1

So P
, (AB) =I So N IS TRIVIAL SUBGROUP.

IALSO INJECTIVE,
SOISMORPHISM.

② LET tiX"-X BE THE INCLUSION .
WTS

t IS ISOMORPHISM ON It,

CASE 1 : X IS FINITE: (HAS FINIELY MANY CELLS]
-

THEN APPLYI AND INDUCTION .

CAE2 : X IS INFINITE

ISORJECTIVE : FIX [UJED ,
IX ,Yo) . So U :I-X

AND ULO=VII)=Xo . SINCE I COMPACT
, NIl) IS

COMPACT.
BY PRODU THERE IS SOME FINITE

SUBCOMPLEX CX WITH Ull) C
. WE HAVE

A DIAGRAM Of SPACES :

ALL MAPS ARE INCLUSIONS.

el NOTE xotck)
, c

, X*YX .

P ↳ ↳% Y By ③ . Sai,((" xo)+,
(C ,to

x(z)= Xy IS AN ISOM.
*I

BY CONSTRUCTION :

q/U]
= [0] .

LET [OT=SELI]) ·
so U't Loops(c",xo) AND W'EU VIA HOMOTOPY IN C .

FINALY ,
SINCE q* SpCU'T = [U] WE HAVE

t PoCUl] = [U] So t SURJECTS .



ENEROSELUX ANA
HOMOTOPY F :EXI-X.

Yo

NOTE IXI COMPACT
,
So FLIXI) IS COMPACT .

So
, BY

PROP THERE IS A FINITE SUBCOMPLEX CX

WITH FLIXI) CC
. /SO UDC AS WELL !1

.
AGAIN

= C
HAVE DIAGRAM of SPACES.

e(e
so (J = Ce] IN D

,
(C)

.

P Sin ↳
,
% Y AGAIN TAKE (V'J= (SD)"[W].

= X
So ir']=(e] p

,
(c*).

↑F THUS p* [UlT =CUT IS TRIVIAL

IXI IN D
, (X) ,

AS DESIRED. O

GROPTD .

--

①SURFACEof GENUS TWO

DEF : A SURFACE IS A SECOND COUNTABLE
,
HAUSDORFF

-

SPACE" WHERE EVERY XEF HAS A NEIGH

UCF" WHICH IS HOMEO.
To M2.

EXAMPLES : R? S2, #2, Ap?

⑳



WE CAN MAKE NEW SURFACES FROM OLD BY CONNECT
-

SUM : SUPPOSE FIG SURFACES
,

PICK DISKS
-

① <F
, EC4 .

SET Do=D-OD
,
EE-cE

. FIX HOMEO

:DEE . DEFINE F#44(4-EG
x-P(X)

↳Di
Gro

#G ISTHENECT SUM of E AND G

GOAL : GIVE A PRESENTATIONof D
,
CF#G) .

-

·


