%/cwc/a(gj Oj (T, WI[%?

- T, B, A~
M = U I” Ve o
e Yihewd b\nc\t zm M/

ﬂ@wr/a“'

o H: ()= He (pt )
¢ ¥y RLR, |—\c(@ﬂ@\+ﬁ(@g‘%i®

nomep

: Yol
® ﬂ%z \ {Ptb = 7< S
jd ]/]al\ {J)(:CDS hémgomlumz T

f

hooeo )
Yo, REN{y=03 =" R URZ |

Xy U Xy =X
XL (\KQJNP \@v o) O C?GOJ}

2 RS |



Hg 060Y2) — H (71O Hy () — He](@
Q — H,( (X)c.;E?HO (7%2) @J(R >

A * NS
@@ HQ(rRL)—">>HOCP<)___) @)
& —
A
Y
(1 )o/o\( ‘6 —=—1—
R S
( \/’ e

— H4q (X)) VL@(‘C(QJ/A(



=) | H (R gta ) A
HL(@Q HQC)QZ\((PJC3>C)A
He (RENexy )= ¥Fixd

RIC) = Lreed 0 L] 0 fere
] ()4 U UP_ U Uj

2
= C)Ua 0 Us
CIT D [ [
b St
QT
UL(\\)3(1 G
3 2,
O,U(fQC*B

G @‘H\OM\(

Z
cxene (@1~ 87 i
(9,3



i
oLQﬁDyo(j "
™
a2dh KQX,™
Wﬁg S
@)
Led ws : @
CE
= .

><2,

/{é
/\/ — %
'2/(

@
) [(E \
H ) | > 14
;:i)__)

- 0,2
A
Hc(ﬂ:io

£ heved 5C
O



Horolegy oﬁ %:H”[@)

=Y KT

X D%, = @*’3 (J’ZL
o, H, ()5 By (@L}
.§»M5C%)~>c>

e e )
Q HQ/ C%>—~7 H/l?\@\
o, HNO PR
O H\&O)C-—> Ho (@*72>

s chg Ho (@%‘\Haz )0
) 7% P A}



= H(PO)) ) A e

Q Q‘(D "\erco WO

e e > S°
Plc)= QUG st

K%o

O TN T = ¢ H?@Z
o )HQ (@) H‘ (fx) —)

0 Hg (NGO 2 He (0 ) He (@ He (C)

5 Ho (P! zm)ﬂg

SREWE | Covpufe  hoctels
of PR ) k=g osd,
AL, 0

(Kt (\KL\%) Hcl(?(x\@ HQWQJ)%)HQ (Z<>£(1) %‘I(K(MZ}




EXerase
oJOLé

o\ //RTPL: >(: SQ/O\ ﬂ:égjt
N W
P ¢ 9 ¥
&Q — ><4 (@‘m V\M\
4 St

o (Vv XL_, (@\l%\/(\
XinXg v S ;b/

934 Z<5>_%)Q@ZL<O«7
(5 b—) (o, E20))

(Zﬂ/] AN Agechive

=) H, (RE;2)=0

My (R, 2) LS/ Nddap
V(@F% %%
/

@Z/% 2,7

2247




ow A=Y u| CR=RF
% AS banuf =1 Hg (”2[?2/'2/52):22
Uy (IRBE %% ) 2 %Wy

' lm ¢4

iing 71/17/

O G



Homdob\/\\, OC\ A (\OV\(“
ibc_x V0 pare ) beop. splce

e 6\\%65& &Sﬁ(y)bﬂ j
S(B)-{ 91 B)c ]

PEEESING | s ﬁﬂq
56 §4(BY — T ()

5(1(6\(4(_ n, 0 ) Z("‘j [Looj

g T Bty X |

v 5 (X, &) = S(x
[ s ksl (3/50;(53.

r\eQvaQ, — chaln QJFY(»\OQJ 5

one Con oM sTrucX

‘—Bq SC,C?( %}——4 Sq 1(7< B)
g .- tjc[(Xl6\ Bq (3 3 e Chol™Mu



Comple X o

Bq (GI)° U 9% () |

,_)

19
9
0 —1 Iy (5\ lD@J ‘ :
we% d @n() )591 :
c?xr\edt (J\%5 "’}‘ SJ)O
£ SIS+ 5 .
a. 5)
= ﬁeg
e (Bq [5(33 ng—\ (S&B(E)
=~ Cioat
4t} = [2565) *9/
1% |

- L oq(s
8(&6):&8 ( 4
“ K/%\ /}\‘?)

RIECAHT
TNE SINGULLA R, ¢
OMPLE /N



o,  BIWGUVAR (OMPLE X oF THE
PAR, (X, B).

o (50¢,3)) = Hq (X, 8)

7’\76 ot Ve \/\OW\O\Q;)V)
oV l/\QO’)olQ%\j Oa + he nal (X] BB

Def - wlative g-cycles Oj X ool
2q (%,®) =1 5€ 540 ) s
0q S Sa1 (B) )
relotive g —houtdeie 7%@&8
Bo (B )= s (x)!
5=, (') + 5 8¢ X4 (x
S € 89(B) §



RIC 0 Zlg (<) & Zq[%,%ﬁ
oE;Q1 CXX < Bol (X‘%D
Example @ x=T [ &

relafive A-cyde e fottive—A—loouda
(nel o C‘JC/[Q) ( hot @ beu(wol@mo

o Balx, BYS 24(X,B) bydd

CHN Con S1de

=) Zg(x.B)
qxﬁx,&)



“Theoeud Hq 0<, &)™ Zq(@Vo\

Bo(B)

Pr ) Hc] (XIBD n~: (erjﬁ

Iz 75%1
Wl Sqfﬂ —— 5@»} S48
Zﬁ(xn?ﬂ 1B (x,6) &3( 7
o(aq- Sq (X(63 — 0g-1 (¥ @>

@ Mo (Z90x,)) = wer (D OD s ®)

ESC 24 (xR , Lthew 0q LS]- EDC,@
[@]

E LJ@ 5@[3320 L hean
g () € Sg- (B

Q Mer (/,O\\Z( 163 ZC,(X \53—“7\/8({57)



3{3 e lq(xB)" (s)]-0 ,: e

S€ So,if)) 3
) VerDg = Le(xD
Srcen Sqte)

@) Nq(Bg (5,8)) = lom (Soer) - _

g‘i‘jg%ﬁ (r16), thew Ude )“D%/
| Gt S:Bo‘glg\yr S, Ehew

0SJ= [)O).H(s\)j -/EW ASTIVL
E{ of Us)=o9 ) =

IENEN N TR N R R

S =0, N e 59 C@7 ,

e (Ta]g gy Balrie)— ka2 )



:{56&16&53 ‘. 531101:%(6
L ow (D e T BRI
> O 3443 9x17/59(>

MNT ldon,
T4

j (3»-9( =00

o\)Q@Qf( & Short exoct Se%u@,uc@
odL chav complexey

AEE SCEﬂgm NES Jm> D, B o

<X 0\Q+

v\ohcmob o on%r%eolwe Covw Necelyy

ImELE! %)M Pfﬂ (X)EH (X, Bﬁimorl >

LON G SxXACT S€EQUERCE O™ THEAIC

CK, 8)
(reze A‘("\ colin| =

Popfex o () RIS

Commectesh compenent] nst (nfencctit B



ex: T disk S™ (o) -Spres :/2
Compute JﬂLOl (Dm/ SW]> 3(7[;1

0 75 mo
Ho (D™, 5771 | {H P

7 4=,
S TEPD
My ™M L doj Ci?{f‘l/

%za ot B SIS (z g
w2 Hy (O75) = He (TS, 5% )= c
t
(\/\:ﬂ_ H/] (DA,BOBZZ/

Hq (DA/SO/>:Q

P}Q(}Cﬁ\+bw (p@\* ELO}E, YTwow)) V\% de f('oﬂtk”%
Fact (otherw 15 lreh&vh%

Let BACX L a retact. Thew
Hy O<) > Hq (BYD 19 (K &



A -k e M Sy
_ﬂ@»wﬁ\anf\ ; M. © Z;/Q \/\\S,/ C TR
unrtt Sphere
I W<y ghew S™is et o
retra 02 N

PE - I ewe bhe coss

q="
@ OS M) ®HK(§V;39
2 BAEA
Exc A S\OAS !

D BN E A RO RS
o0 pott pvorplal g (u /JL
P XY ceomtinous )t fl8)C

Ghrvew, N AuC orphism
4; (D) —) C‘J\Q)

Cam  GoMm\oes



59 (4 Sq (X)) Sal¥)

Sq(ﬁ\ BSREC g 5% [C>
Om«ol, Lherel o=

T{o;(@"« SC\CKIBv 19 Scl (Y C>

Z—S‘o]("r)) Luarw out te b=
c honiny, Cgm(oléx (vsmflfw\ S(”V\&

\r\oluwﬁ Hq[{\ Hq (%) 57»7(436/0)
PART \COLAR CASKE

(X&) be o par o] Spoces
W C D

VNS EEN AN CK\BB
BN \
Hg(0) " Hg (e By ) Hq(x, B

D@Si‘ _ (XN BN ) C?ﬂ@)
AS o EXQ\E\Q/S\ JCJ; HO]CCB TN
am lsemorphistm g



Theauh (EX BN )

(7< %3 Ov (\o»\i;oé Snug\wwmr@m

WQ%Sf W AY L Lhew
W cavu be EXCQS TSR

APP/(’\COﬂlﬂo(Vu @

[,ﬁjf X be, O JCOP_ AR ST eueitj
POW\JC Ay G cbsed sek

V be o V\ewo\t\ Og xcx
Thea LM V\zK:g)C__,)QX/ 2\ )
1§ aMm CSxULB\oMu jU(?c>l 62

%q‘? @ we W+ E\o wyeS The 'quqre%

e~

M g

— ) X \V CoamMm be QKC\SEU\
Framm the polr (X, KExY
and H q (V,V Ny ) T He (X K\ix) ‘/7

X\\/ :X\\@/C X\QXBZ(XQ\(&J}
o



@ Hq (V, V6o ) ae\/CT@M?

6(“‘] ) Dm

[ o |
V2 ~ W,
R\ ) )R
W
SH ALY T (IR, TR \i°3>
I ndurce
Hals™) _, Bqtd™) _ Ha (0,577 Ho 1377 He.

—

< \‘/ J, { \
Hy(R05) > oK) Byl R3] %) oty R

60, lsomarphsms bewsud=
7 o o{e@cma\fﬁm ehact 97 TRM\E\OJ

DN // [ [/ O;(), Rou |

) M \
‘?@2 Ha (D7577) 2 Ho (RVRs
LGMMA 9 exact rewdd —9%@

(6}(9\"0\5’3@\ ('l' 4 exte Yl \jgwhag(( \ggm IV



Hqﬁﬁfbﬁy\iﬂj}f Friaant
ey 97,

Co@ouﬁ@\_/ ‘, (‘DW\@QSW&\ LNUM)MCQ)

let UCR™ , VCR™

=YK ¢ B A . Thew m=om
howeorvarphic
wxooj C@ Q___)\/ V\QMEO(\OP%SM
3% &<
S

Y Hw (0, K)\@%b?
S AT (\/ Vo Lgea Y

ljr(\’\ (/QM\/ (V‘\ %/%CK)\J>
L]



/Dolhwhe/ G(M&&jr%
i ONUAO-LO/CL

® LC‘& X bf, (O Ogﬁr\qg+ rcoﬂnccffeo\ M"\FQQO\

dlm et Vo X o compact comeded
or temt algl tonﬁpﬂ\QaQ B%(é)\f&ﬂ@v

%O{N‘M My, L o
Ul (j ;)X A MmouceS

(:vl‘ H(vn(\jw s Hf""\/ ny
|12

Z A———D E\/j

HoMoLoGY CASS
REALSED By Y

Aoy X



let X be o o mpact TS
oj M rmensioms, N
@ |£ X Ais erwfo»%(/e theon bhere
exists  Ov Pevﬁ,ccfv (ol

| pgr'}\cu(&r‘ Hy (X ?L>Q/ (How LX/@}

@ I£ X 15 not eneutolt Ghem
-Ehv(rc, QKLS%‘S Cv Wﬂgccf Y\&Wlma(

Hm (X 140 % P (X, Ue0) U,
W p&Y‘}\Cu{&(" Hr\ D(/Z//Z%g (H("\‘l/( LX/&Z%B

whoe (He CGAY)S Hom (Hel i)

pan-\"\? A'lo]lxueur\ (V\'QWD Mx N —) L
() & ™M —> HemfN (L)

€\f€€(/+ C‘D léom(Q"»\JM y whie TUNIL A-(hoobley

CorolWARY | (. (X;@Dé He (X168



Cixowt«@@ﬁ 1 1X]= ﬂ’z(@X = ﬂ”[@):/
(«//Hé (i), Z)— H, W(@)@
z i AL TN

Pigodlog\cljﬁ reawa K | %Q Ne e
bhen we hoe cmpated  Ho (TA(€)) cudl |
[Ha (P(QY) we hore sew L HQJ { ]?ZC@)/%B
O Ho CY) = Hg(l’l’z(a)) Qoo baM

HACE™) ~ Ha CPee)) .

07 alubraic curue Q)\cgbc@@l Xt
”ﬂ(@éi/%”\w«, Cﬁ

Cel= L IR@Y) L Ho (PR
whicly 7 4 = OL?de? =

ldea : fet pe RAc) s+
pE & T 2 — Plte)

, |
Gtea) ( WPP% i ng%



