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Conven"\'ont ﬂﬂ sfalls are +o olo mﬂ Spo(2S
W%f of spaces g«ez\fwwf conbinvous.

| Show Hwat charn homoto dndon C —>Z* is am
) Qliu\vo\bmd- relation . i UJ' A
2) Show Yot Hhe celahive homology H (R,®) of He paic RS
iS & free gbelian 3o, amd Hind oo basss.
[On Shatk O ext you did His by homd, Hris Hve use the course! ]

3) ln e covese noles, Leom au short exadk segtnce 0-AS B8N cno0
we built +he ”_Ior\3 exact Seqpuenmee™ (LES):

SO (A) S H(B) Ty W (Q) 8y Hy (A b
In Hhe notes we showed @achess ak M (C) (i.e. kor§=ImT)
Prove exachness ak H (A) amd Hy (B) in Hie LES.

Ll-) a) Wse. Yhe excision Yheocem +o prove Mot @ i€ each X: € X: has a
ConYachble ne\‘zjv\\oourkooo\ , Yhem -

~ ~ ca«.QQ-H\e_
H*_(\_/XL) ~ (:B H*(Xt) — wedge sum

VX(. — L—-JXU
m“ﬂ A
lo) Construck a —Lopg(oa,:cqe_ Spac X Sch« Hak for a2 ‘e.>,o/
He(X) = 2™ whee €N ae acbitney

C) Consthudt o connedied %pveoaCmﬂ sponcr X with Hw same
\f\omoQom %-f’O\)f_S' as ‘H'\‘L +0NS sz wL\:CIV\ iS Y\L'\- \-\omeomo(?\f“c_-kc-r??

5)a) Compube Hu (SN (le+)points) amd Ha(R*\ k points)

? 22- N °® Compute H"“(:Z/pox H"'(IL;B)-
A

c) Wsing Mayer —Vietoris cal efate view kK =asluin
) > AY \ / / of o I"\B%ﬁs 2’ /\///.//
H*— (Sh\) ) H*-_ (K‘CW\ ‘oot\:le_ K) LQV\AJ ﬂ,lor\%— o /)

bouadary viccle.




é) gu\QA an ex |\or\- \lnomeovv\orp\mj‘m ot PO\FaLYY\e‘L(SQ Pom‘lfS‘
P [D/SV\ \ ~ of ‘D ‘9‘6’ (‘tx . -t ')("3

_ where (,,- xneSh"
in & way Yok preseeves Hhe or\&r\'\'o\’raor\s andk +:(e [; \3)

7) 1+ X redeacts onto A ,pove bt H (X) = H (R)® H, (¥,A).

8) a) V i2ving poths as s\ny&«r ~chains (B 2T), prove Hat & constant
parh ¢ is o bouadary i ¢ € IC,(X)

b) For paths £ 9T 5 X with £0)=9(0), Lok Fug: TX betha
Concatenated path:fxg(b)= f(§) for belo k] gl2k-) for bel4)).
Prove Haak - \ng, _ £ —9 c QCZ()()

c) Let £7 demote Mo rtversed pakh 0 £71(1) = £(t-1). Prove
F+£71¢26,(X)

d) I+ £ /g are homotopic fo\\’t\s relatve %o OT | prove
‘)C Y € 9Cz (X)

e.) Dedver Hat 3 %-m\JF e»olv\omoqo\'\l.S'm (Hul‘CMC?: l\ommo(ﬂu;m>
T, ()() )ﬁ'[\'\ (X/ x)— H, (X) , \,\j\r\ef-e_TY 's the abelianisahon .

‘F) Assume Lom now on thak X is path-conneded . Fix xeX.
Prek a farH/\ Ty:T—X fom x o Y ,For enchh geX,vJ;‘H'\\(,cE*-
Show 3 from H X\)HTM’(X x) whidh on chauns is ‘H\Lﬁf-‘e\omf
QO (X=X @(frT-%) =¥, ¢ F x )
Dedvee thak H, (X)NT"\“’”(X,V-) for any path-connecied X
9) Let X=[o,] and A={o}u{k: ne N\o]
H= () {ciccle centre (4 OB and radivs 'L} CRZ(——-’

nenN\o
= V <! = ) S .dm\\%— (-1,0)€S" in Ha.wmm‘r‘\
nen\o n€N\o each copy of St Ro.Cring

s Show Yok H W are nof hhomeomo rphic
- s X/A komeomorlohc_ -|~a H or 0 W

* Show Hhat H, X A) ¢ H (X/n) (no+2 AcX is r\otoxzooo( pam)
(You do not need 4@ fully compute H\(xa), that s ticky Ex.8 helps).




