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Conventon : alll spaces are dopolog el spocos
er,f aﬂ Spaces gfeja‘fww;ip Cor)rh‘nvouS.
|> Show Hat chain \/\oma'l‘OP dnsgon s C —>Z* is am
SN S
2) Show Yt Hhe celahive homology H (R,®) of Hhe paic BRER
iS a free alod\‘am @(Wp} amd Hind oo basss.
[On Shatk O ext youw did His by homd, Hris He use the course! ]

3) ln e covrse noles, feom - short exadk segtnce 0-AS B8N cno0
W€ built Hhe /’_lor\3 exact sequemee™ (LES):

o (A) B H(B) ey W (Q) 85 H, (A b1
In Hhe notes we showed @achess ak M (C) (i.e. kor§=ImT)
Prove exavhess o P (A) amdk (B in the LES. [icbem) )
) &) Use Yhe excision Yheorom to prove Yot if each X: € Xy has &
nelghloourhood Hhak cam be comdmcked o % omd {HyEX; is a dosedset

~ —_ reaadl Yhe wedge sum

He (VX)) = @ B4 T yx = LIX:

o L L maﬂ Xe

b) Construck o dopelogical space X such fuak for adl k3o,
Hk(X) = an where nRéN Al ar‘kH“fmr?,

Q) Conshudr a conneded %parepa\‘caﬂ spoce X with Hha same

Nomoloyy Grovps aas Ha tocus TZ/ which is neot \.\omo-\vpa ec'u{vm\er\{' toT
(so in packcwlar not homeomorplhic -|~<>TL)

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

b) 22_ N 06 Compute H_FCS?_IA)/ H"'(IZ-JB)-
A

c) WUsing M _Vieloris, calulate view K = gluin
) ng Maye —Vietoris, K/ ‘L‘C ?;\n;l;?i:s} N//.//

" Klein bottl ands alony o % /.
H*_ (S )/ H¥ ( ‘ © ) Low\d&"‘) wecle ‘

2




é \ A n |\ \- \\n meomon \m.S‘W\ int Po\!‘auv\e,'l“( Se po\n'ljs
)qu an  exy 0\[D ;Sn . i’— of D" ‘9‘6’ (tx et 3(,‘)

_ where (X,,- ,xﬂ)eSh"
in & way Yok preseeves Hhe or\&r\'\'q\ﬁor\s andk te_[o q

7) 1+ X rebacts onto A pove Maat  H (X) = H (A)@ H, (¥,A).

3) a) \ ;Q\,Juxa ()0\-\'&\5 as S\nzmgw‘ I~ chains (A 2T), prove thak a constant
poth & is o bovndary = ¢ € IC,(X)

b) For paths 1C,9 Lo X with £()=9(0), Lok ‘C-\‘a'- I—X be the
Concatenaded path:fxg(b)= (1) for telo£]  gl26-) for kel4)).
Prove Haak - \ng, _ £ —9 c QCZ()()

¢) Let £7 demote Mo rtversed pakh 0 £71(4) = £(t-1). Prove
F+£71¢26,(X)

°\> I+ £ ) are homotopic Fo\'\’t\s relahve o OL, prove
f - % € °2C, (X)

e,) Dedvar Mt 3 %'NUP e»omoW\oqo\'\\Sm (HurCMC?_- lwmomorﬂ\l.ﬁnB
T, ()() )ﬁ'[\'\ (X/ x)— H, (X) , \,\j\r\ef-eTY 's the abelianisahon .

-F) P\SSUM‘L LrOM viowd on Haak X s PQHI\’CohnCC-\(A . Fix xeX.
Plek a path Ty: ToX Gom x o y for ench ?e)(,w(%\‘(xi x.

Show 3 bom H,( X\)%Tab(x *) which on chouns is “‘LM"
(X)), @(f:Tox) =« £ xy ).
Dedvee thak H, (X)NT"\“"’(X, x) for any path-connected X ..
9) Let X=[o,1 and A={0}u{f: neN\o] @
H= () {ciccle centre (4 O\ and radivs 'L} SR

neN\o ( l___] S d *\% ( ) ( HQ\\’G an
— S = 1 Ay -1,0 €S in " W
ne\[/s\o nEN\O each copy of S¢. Ro.Cring

+ Show Mk H, W are not homeomorphic
- s X/A L\omeow\orphc -|~a H or 0 W?

* Show Hhat H, X A) ¢ H (X/n) (no+2 AcX is r\otoxzooa( pam)
(You do not need 4@ fully omputre ®\(xA), that s tricky Ex.8 helps).




