
2015-10-24 LURE9 MULSCHLEIMER [PLTI-

DSIMILAR TO LAST TIME

PROPOSITION : Suppose f :-+ CONTINUOUS
.
THEN :

-

① NOT JUST① f HAS PRIMITIVES INU [ IN DISKS .

IFF

&) Jofdz =0 FOR ALL CLOSED CONTOURS U : (a,b)- H .

&) SINGULAR SIMPLICIES

DEFINE A = E (TER") xn50 ,
ZiX = "3.

SET Vm= (0 , 0, --- ,0 , 1 , 0, --0)
↑
kth

PICTURES :
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Vo

So %0 v,

DEF : SUPPOSE X IS A TOP. SPACE . CALL CONTINUOUS

r? A-> X A SINGULAR n-SIMPLEX IN X
--

DEF : Ch(X) = FREE ABELIAN GROUP GEN BY

SINGULAR n-SIMPLICES .

=Star,AX
-
ANCHAIN .



PICTURE

- F
P-CHAIN IN I 2- CHAIN IN D

RMK : A CHAIN IS SMOOTH
,
OR LINEAR

,
OR PIECEWISE

-

C' IF ITS SIMPLICES ARE
I

8 : CONTOURS ARE "THELEWISE C ONE-CHAINS"

③ FACES : Suppose A"IS THE SID n-SIMPLEX .

-

V
,
--

, Un
ARE ITS VERTICES · SUPPOSE AIS

STD n-1 SIMPLEX , WITH VERTICES W
,
- Wn-1 .

FIX K
,
ORen . DEFINE THE Eth FACE of An-

TO BE THE AFFINE MAP

An-1-> An
[xiwi>xivit
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F
WEUSE & /(o ... Er---Un] TO DENOTE O"RESTRICTED

TO THE Rth FACE (AND REPARAMETRISED BY A"") .

DEFINE I
OMITTEDVERTEX.-

Do-
DEFINE : On : Cn(X) --> C- (X) TO BE THE
-

LINEAR EXTENSION of On . So : Onc = On (Ziante)
= Zandte

THIS IS THE
Th BOUNDARY OPERATOR
-

&
CA

3 FERCISE : On-iOn = 0 .

↑
- CLOSED!

EXAMPLE : 0,002(1) = 0 . (4) = 0.

DEF: En (X) = [ct(n(X) /Onc = 03 = KER(On)
B (x)= [c= Cu(X)(5de(n+,(X) , Ou+,d=C3= IMAG(On+1



z + Zu(X) IS AN M - CYCLE
-

beBu(X) IS AN n-BOUNDARY.
-

LEMMA : Bu(X) - En) . PROOF : On Ont =0 .
It

.

DEF : Hn(X) = En()/B(X) "CYCLES MODULO
BOUNDARIES"

.

CALL [zJEHu(X) A HOMOLOGYCLASS
---

IF (2T=0 CALL z A NULL-HOMOLOGOUS n-CYCLE -

--

IF Cz]= [E'] CALL E , EMOLOGOUS · [EQUIV : (z-z1 =0 ]

DEF : Suppose UCD IS A DOMAIN . SAY UHAS

TRIVIAL FIRST HOMOLOGY If H , (4) = 0.-

CALL CYCLES ARE BOUNDARIESI


