
26-10-27CTUREIO MISCHLEIMER

RCAPof END of LASTTIME Cn (X) IS THE ABELIAN GROUP

& n-CHAINS · On : Cn (X)-> (n- , (X) THE BDY OPERATOR.

DEF : ceCIX) IS AN n-CYCLE IF Onl = 0 .

-
-

DEF : c +(n(X) IS AN n-BOUNDARY IF THERE IS
-

Some decn+i(XIOntid= c ,

consgroups-
EXERCISE : Ono Out =0 .
-

II

Cor " ALL BOUNDARIES ARE CYCLES .

-

THE CONVERSE MAY OR MAY NOT HOLD -

DEPENDS ON X
.

NATION : En (X) =Sc+Cn(X)/8,= 03
= KER(On) .

= GROUP of 1-CYCLES .

Br() = & ( + ((X)) FOR somE de Cu+ (x)]c=entid

= IMAGE (On+]

= GROUP of -BOUNDARIES .

RECALLING On ·Out = O WE HAVE THE

FOLLOWING DIAGRAM :



Cn+ (X) Cn(X) 2n (X)

-
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Zi(X) En(X) Enri (X]

Bn(X) Bn- (X)Bri
Y

-
Y
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O O O

DELINETION : Hn(X) = En (X)/in(X)
IS THE n** HomGYROUP of X .

IN PARTICULAR
,
IF BIX) = z(X) THEN H(X)=O

I THE TRIVIAL GROUP.
So "ALL ONE-CYCLES ARE ONE-BOUNDARIES

"

IFF X HAS TRIYIAL FIRST HOMOLOGY
[IFF H , (Y) = O 1 :

--

2)EXAMPLESWITH H,E0

↳MMA : SUPPOSE UCK IS CONVEX
. [U=D , H ,

Cl
.

THEN H
, (U) = O .

PROOF Suppose c=ZiCrUk IS A ONE-CYCLE
.

-

:

PICTURE
- So WE MUST FIND
-

n deC(U) So THAT

Joi 02d =c.
FIX z

,
EU

.

FIX K AND So



Th : A-> U
. BUILD Th : A-> 1 BY

CONING To zz -

-

Tes (r,]
PICTURE Salli--

⑧

1, CONE
- (r) =[ (v,)

=Fli#
Er= Tr(v)

E(Xo
,
X
,/2) = z2 If X==1

I XcEn + (-Xz)Va ,
IF

Y
NOTE INTERNAL EDGES CANCEL IN PAIRS :

FICTURE Ze So SET d=Int
AND CHECK- Od = O([icrte)
-

= ZenOth
= IChAFTERILLATION

-
3) SUBDIVISION : SUPPOSE VICI DOMAIN · SUPPOSE
-

52 : A-> 1 A SIND . TWO SIMPLEX



DEINE MED,(52) = MIDPT SUBDIX - of O
As FOLLOWS.

o Vz

orFOR Ei ,j ,R3 = 50
,
1
,2]

ro -

MID
,
(2) = 22/cir j + reveir,r.]

↑ rel Crivo v2] - 52 [re' ,
V!,50]

DEFINE MID
,(T) = MIDRANT SUBDIX of O

-

= & Kro ,v'] +5 /o -7

Trie' for w=
-

Jo

E : MID(EFT = @ (MID252) .

& MID
,
O2F &2 MIDL So "TAKING BOUNDARY COMMUTES

WITH SUBDIYFSION"


