Mayer - Vietoris Sequence 2)7/a4
uestions -

Proposition: Let ¥ be a dopological Space. Fix A<X and
tndow A with the Subspace topology .
Then, the Mclusion function
t: A= XK
a a
IS ontmuous .

Proof. Ned 1o show Vopen Uc X, 17°(U) s open

m A .
Well, () =7 aeA | tadell
= SaeA gt. aelL??
By defn. of Sulers ()
¢tn. of Subgpace Jopology, 7' (W) is
‘f\{rj;us open (in A3P.

Last Time - = ‘an have same cof/domain X >
l(hDYY\O'i"D?'\C_ ond ave cis.

Fact: ITF -QNC\S) then £x = 9 %

L Induced maps on
3J B: Xﬁo‘\j%\/ ¢t -t }\omo\\‘)ﬁ ‘j\
)‘](—') D)":'('?
H(_) '\ :3

homotopy €quivalent

Covollavy © T X =V, then Ha(X; A= Ha (Y3 A)
— (for all n= of AD)

A homotopy 2quivalence 18 4 ontinuous -G,mcﬁm
£ XY 4. g ¥ XK confinuous fbe which
fga~id, gf ~id

Example: pt 2 R"
PS"":'_ R\ £073%

Toda:g E

Facx- ‘v‘h,A) RHa(D, A= O = EOE-——A:' 2e%
(+rivial abelvan grOuPB

wavrm - Up - Rx fwo qubsets U,V e X
Have cts. funchons:
Lu=U'9X, LV\/-_>><
Jus Unv—=U, Jv: UnV—>V
(Uav e U)



Example: Y = 3 U \/ Un v
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Hence, we have mapg (grous homomocphisms)

el ((De¥)—> Pn (U5 A) @ Hn (V;A) = Ha (X, A

(&, @) — (i )k — (LW«

Pecause 6 minus Sigwn,

JFetn(Uov;AD composihon 18 O
y— ((Ju)x v, qv)% ¥
Exawple: X =1 2 ()% (ue ¥ —
U= (-1, 3) (i) % (Ve &
V= O.'HU =(L_u°\|.u)*'b/"
o o 4S5 2 < (Lu°ju)*3/ = O
- > =4
A"-Zé r__\:/ A—Z
Z = Hn (WA T Ho (X5 A & Z
| —m—> *

So, Ho(UsZ)® Holvy;2)2 Z® Z 2(n.m)

V2
Ho (X Z) 2 7/ Aﬂd 2 pawto
tn+ Tm thew sum

Rest of Today: Fix A, Ha(OX) *=Hn(X5A)
Theovemn - (Bxstence of Mayer -Vietoris Sequence)

Py U VeX <t gD U, V are open
{iLt) UvVv = 52)?
Then, Yn=1, 3 gp. %Omomorfh\'sms

g Hp OX)

H,., (Uav)
Suc\n that In the Seguence




¢ Hn(UoVI5 Ha (W)@ Ho (V) — Hn ()
GHrs (UA VY = B, (WO Hio (V)= Ho OO N
G AN
Gl (U0 V) = Ho(WDY® By (V) —> Ho () — ©

such that the 'mwga of each map is the
Lernel of the new't map

E\AQYY\P]C :
= 1 ‘i o :' "\0 _‘|
Yo prupt P %
Unv = & U=3Zp3 V=32 a5
botn U and V are open Subsets ]
. o gubacte
Start M-V Sequence at +ne bottom,. - 105 L gpon 00T
o ® o 12 e, proa 014)("17:2 pexne\ of $a
s HalW® Ha (VD —> Ha ()% = Titienss
2 .
(&) €Y O Since odoman
mmv)% Hf?u)@ h(Vv) — HQX)—D (cm’—:o,wen
e WA B hy o o s o “aide
SHo (UnV)— Ho (W B Hotv) = Ho (X)) > O HRO=0
gy N4 A o N4

@ Lmce Urs a Singl¢ pownt
20 Ho(Ph)=0 Hs homo\oa&j i
by earlier T % A, f n=0D
Pact "T o, itn=)

- Because ker (€)= 1magqe (o) and codomain (2D =O
we conclude 1, is a Sugjechon

* 1o IS an injection because ker(i,)= image (()=F0%
Hence, H,IX) E A®A

Note : Typically, the image of, Say, Ha(WOHaV) will not
be all of, say, Ha (X)), but tt will be 4 Subset o€t

Prop:  Hn(pt Lpt; A) = %A@A, n=o
O , otherwise

Definihon : A Seguence of group homomorphiems is called
exact € S mgps —? N the Seq];ueme)
ke () = image (preceding map)




Example: The MV Segquence 18 exdact

Do: 1.5.1



