
 NCTS 5053 Lecture 14 4 9 2024

TheGeneralized Mayer Victor'sSequence

Def Alinearorder on a setA is a relation on A sit

i comparable x YEA either Kay or Yer
i irreflexive netA it is nottrue that a se

ii transitive if ray and Y 3 then 3

EI Theusual lessthan is a linear orderon R

SupposeM is a manifoldwith an open cover 4V2 αeA

indexedby a linearlyordered set

Notation Go rap Udon inUdp

Denote an element WE
cap

1 4 4 by
W Wa Xp where Way α 28 Udonhp

ThegeneralizedMayer Vietoris sequence

1cm I 1 2 1 744 4am

Def Alternating difference operator
8 1,2 4 4 44 1

is givenby
Sw

α É C who Iii 4 1 ego xp
Tuallywhere Ii means 2 is omitted omitted



Example 8 1240203 7 2.4

Sw god Wa_who restrictedto tax

This is thedifferenceoperator in the M V for V20 4

5 2 404 I 4 2

8 044
Whiz whoa whoa

I 82 0 Tlrs V20 xp 7524020 4 2

PE
S Sw

xp É 8
do data

Ifc is C who Ii 4 2

II I i C D who Ii 4 2

Foreachpair k 17 kel there are two equal terms
withopposite signs Hence

SW do dpt 0

Conventions Up to now who 2 means doc

Wenowallow do to bearbitrary indices with
W L dg

W
g hi

W α α 0

I Let A indexedby a linearly ordered set be
an open cover of M Then the generalized Mayer Vietoris

Seg is exact



Ex For U V

281M 28W Iv Icu

Let er be a part of 1 subordinate to V.V

Wefound a right inverse K to S

KW frWor Power Svu Suwon

for w Wov 28 U V Thus
KW eww KW four

Effh Let482 be a copartition of 1 subordinate
To Ux Define

K 4 T.IE 4 47

by
KW a 4 5 FALSIE train

butcanbeextended by 0 to Udo Api

Exercise Define

Way xp_ x 1420 Lp i x for R fV2do xp_

0 for ME V20 Lp V28 Lpl

Show that Guado xp is a C 8 form on V4 apr 1

Prop Fora fixed Cpartition of 1 subordinate to 4023

SK KS 1 5281020 41 2 24 0 p

PE let we Fxp 10m xp
p

Skw
q xp Eg Kw

4 I Lp

7



p

61
1 22,84do_ Ii Lp

F
KSW

xp 880 αdo α

p

A184 α way xp

Way α 9241 17 who di xp

and cancel so that
SK w KSW

α Lp Who xp

Exactness at thefirsttwotermsareeasy
For p 1

712 4 4 IT xp TINY xp

If we herSp then

w SK KS w 8kW Spy Kw

So we imSep1 This gives herSp CemSpr

Sp Sp_ 0 in Sp C hersp
This provesexactness at Tr Uxo α



DoubleComplexes

Def A doublecomplex is a vectorspace K p 2K
with two anticommuting differentials

p 118 KPH8 D KP8 KP8 1

Thismeans
D 0 D

2
0 D D D D

The associatedsinglecomplex is K
n zK where

K with differential D D

D D D D't D D D D D D D 0

Fyanticommutativity

Thus HICK is defined

K is a first quadrantdoublecomplex if K
8 0 for pro

or 840

i
0 1 2 3 0 1 2

A degree 2 Cochain is 1 8 9 2 G c K

Dc DG DG D's D's Dcz D c

c is a D cocycle iff D G 0

D c D G Dg D cz

D Ce 0



The tech deRham Complex

Def LetN Va αeA be an open coverof a manifoldM
The Ercomplex is K KP where

11.8 CP a 1 TI 1 Uq xp
Cdp

KP 0 for pso or 840

Notethat do5 Sod Tomakethem anticommute
s s

t.IE a

i
D w D C 1 do i Sdw

D D w D SW 1 Pt'dSw

Each rowoftheC dkcomplex is a generalized M V seq
exceptforthemissing 29M term

0 ICM

f
r 1 C a29fchr.rs

07 MM 66L

Th GeneralizedMayerVietorisPrinciple If a manifold M
has an open cover Us net then the restriction

r 1M M E induces an isom

r HCM H Cr rt


