- | "‘;‘ér;,.-a, wrv@ par-
Q- che. —ﬁun a‘:.}m.w : C,,(M)*’?C\MCM)

ZM {ce Ci(MI 3e=0

l"-H

/n B (M) € Zc(M). Cud wedlefiue

i

, %r(MB

-~ Map The propetico 3 2 i chaino L

i d ol o o e

Heio S N sz (m) -«»Q‘“*‘ cm

-—Wd\—‘

% - 2z’ M)= {weQ’(M) clw-OE bk cocyele gvap.
,M@cf‘ —» B (M) = {weﬂ"(l@\ = dg, wf&eﬂ“'m}}_;mam o

 Aund becawan 42 =0 ,MM B e Z M. A we dife

a | . - "‘(M) lned w T
- B(M) oact ‘yyj dair ot




To ﬂxpjm* WW,MW Shlma’ﬂm, ek
pays, F c"cci‘:(M>) we QUMM

PR
| 2¢ c

EWW&W‘E&/JDMQ&% fjé,uﬁqr—aak) Aesiet

Lok MM:W:%‘ Lt weEM), so dew e S (M),

x

c :Jg,u}_ ('F.’Is—‘)M).
Lt o= :‘;*C«)) oleQz([Ki’}. s mmtans o Aae 3 ANEU3 10

W; cﬂg/\&—z
of = o(x% + dydzadx + o dx:«d»a)

do= d(F%0) = §* dw)

= (’3"’* + 0%y +(éﬁ.) dxadyadz

RAX QY

So, Lw
Jdoe fac s fufaufe €
¢ 13 S

{ \
L ook ot Z‘M) = de gd"é [dz—(xry;') --0(%(90)1,0)]_

1



© Lookad the fop face of The ade:  uF g m Tl dop fac of TS

o o

1 (3c°3¢ «rw - S 850( - Sd‘*g‘dv O(;('l(,!?,‘o_

~—

T i o of €t oo St gl [duw. e s
 add up sk [dy

c.(m) QM)

2w ey

TV




2t weQ M), ce (e (M), thuw wade

| ng | (w,CJ ER
c

| "rtw - gmw e realmbusd, i m,m o~ e Mm,g r-chaia,

V*, a n.u.(mfm UcV, axd X*C V* uYe\UUL X",m A—U‘“O{ )

MU+de* - dum V. (horx* =U)

~

| Se what o e fam,am QM) that annibidat Z,.(WD c Ce (M7
(ot ]ty ennibilade 2, thay aromililds By, bo) . Aoswer: B cm
( cobpumdariss, or exack fomea). Howdn nea: Lot f DI
zc 7y (M) [pwx@&, z=a egchl]

I O P




(5

Aund what o Hu $ovmo that amnibidate B (M) e Z. M) e Cr(M)?
— Awar ZT(MD (coc,c(,on,w cﬁ»«n&f@mﬂ) How Ho see: Lok

be B-(m) (a h-&wdmg)ﬁo b=7%c, m&ce—Cﬁ’(M33, auwd

0t Ce Z"(MBIr (a drned fron, d§=0). The

Ju - (5. Jag -0
b

d¢ c

Cd’*wmjg/, Mdf’bcpu/bma C, (M) a0 the specatoes aud L(w)
o the arjmwuw%) thow Ba(M) 0 the ppece tat annitLote ZPCMS,
aed Zy (M) annibidatic BT(M),

What i the apace duad 4o Heo(m)  (homelogy gooup) ?

T A et of He() i (2l whw ze R M) ooa oped and
C2l=Tz+b] whe be Brt) & a boadory. 30, aw oprcatsr
actiig o He (M) wrdd be o thaf acts o Zp (M) bt annibilatis
bowndonies, Mﬁawmwwmxwﬁicﬁ%&ewfﬂ
s chpaen. Thio maano Ft phndd he a CIC#O&,WE-F Be 2 (W),
Ahow O

(&,z¢b) = (%,2)+ (Bb) .

S0, e 27N rou 4 ameciatid witl en clomet of H-(M)"
(You cau thuikef (5,[21).)  Howewor, oo dlemnd of He (D)
Lo MWM ppocifid by B, becaua 5= 5+3, whee

- @GB"(MW, @:d'y, specifin the sang map: He@m)>R -

(sep.2)= (B2)+ B2

> (cl?,-Z} = 0.



(w,2e) = (dw,c)
Oy | Cv-(““) - Cvr-l (M)

% A N SR
8&‘ (M} - ﬁ (M)




. euce &a cgdsz. To wm%m losuags o di

{5 % MQ&QI\&‘{)

Thew (b e. Qf‘(M). .\)M@@,dt, AB =0, o ,‘@e,'Zl(M)



(You com compr df duncdly)  Auir dp=0, L1 o amcluwnd f H (M.
i o modinnal domed (mabw)og H* (M), decauar (’5 £o et Dﬁgf Yo |

oG
/@i \g = 4,
%1

ans anmm W (3'-’—30\(2. Bt FMM' P'—‘—cio/,"du«
(p= (da- = ce S 4 ele (35°20). o [ &
SZP é; asf:( O pumcr »a OJ,JL o >

onak, and C{B:H:o defpicss an o.QwJagHQCM)

.Dmcrrtlu«anjwdﬁ,n p= dot (4 3 wetmd) wodd moan ¥
M(l%clol W,JMWWMMMLX%'ZMM

T puch ot Bz UXR. Q4 fuack) mehauy puaith K. dw books 3 i
oo Fo plioducs @ mieneprle Hiig! @ Lw o i R i adgda.

wﬂuwwm,wmwf such tat B = WA
Acnes L‘ﬂ*o) vt sse Hat HEM) i ok Tl (o wit To1).

.Ozv\gani W™ 5, m—&iW«Q ad & i /J{rm&»“a l:g&l Z(M\T
and vensy domout of (M) cauw 80 wnttin as a[&ﬂ whee aekR.
ﬁ%uwiu\ﬁ_ﬂ QweZ(MB b\w«wm(’r&uwﬂu

ka

:CLG“"&"‘)
foc pome. Y e LM . Dufin packiig wmawwlﬁ&azfm,m
peo Shak qoeud pameith B o M vt e of 0 wnrmaprle Bdd (of avme
T stefh) gl e el of @ dmoith vectir potidial.



O s MW} C

: M o platicn 4 ey,

Fus  , a.%tcul caet, r=0. We have

H CM) . 2 (M)
o B%m

a AweAA \ :ﬁ pa,c,{\ -\'em.)l' ‘F clu( JKMQ ol o a M (- n fmmv.’/ N4

Hat oxact O- forus Aol
Cexed pithan, sreept for £eo, "ﬁd*M,‘BGD-—{o} pfo
o e on = 2000, R

| AMOW“MAWMCH:O Tﬂwmw{w}m
“CL MO‘&O’WMMM Waf‘xiﬁjdowdm&uwi‘%' '

~ (df=0) o

- T, H° (M) = 7':’ (M\ R vﬂw 2 Xha pame. apncluoion poacked 1ankic
- Oj JL R&M,o   :,;‘, e r—

2

it ame% W ok 0 ata draba



swidin bows e He (), HT(M) . Aladwith B M.
Lt wo me o Aosis sin \-\r (M),  Cack badis vedtr o anm 2quimlices

el d e, m:um bmme cm\w { Ce.l} M& e; eZ (m
Se %ML’LM oot og H, (M) can be wnitton

, [_%] _S" e [e,]

| u&wz ze ;:7 M) and c; elR (tht oxpamscsm wz,% s ). Mo meouo thet

Z = Zc_fe + 3¢,

ce Cm (M\ 2 € (M) cau bo wmwm |

Suimidanly for HTOO. C@wmaw o HT (M), Eack ueébyr o

 iram agauiv. olass of clped r-fomo o M. Puch WM
ol thie 103 2o Hat HT(M) 0o spanned by 1061 awd 6 €Z'M),

. d6;=0. New Lk “’*‘“’"“d & Somak of T (M), lLe. dwro. Tm
Cwl € UMW) o |

.  [wl= Za fﬂ

,,,ur&mae]R ‘rfwamw

for saorat | -
for pert Y6 Q70D i 5 mw g«w@n o el v-for

e M.

Ko fon This &> a /m@, ol phelim of e duf. ya banic ouell

o{m woliond ppaceo He (M) ad H'M) .  Now add d Rlams Herow.
Hu&mﬂa}ﬂa Lwahvemgw«iio b, (1) cmwu




munder). o aloo Tl wo, that suice HT(M)= He (MY, we chu .
Jhoose the basis $L0:Th e HTM) do e dual do ty funir {Le]} w
He (M), Lokk de that, 2o that

(Tl le)= (e,e)= Jo: = S
2

%MM W over the bwaio &sac.gxaie;_}, o eeq MAAMM,

© becaus dd exadt
(w,e)= 2 a; (85,e)+ (d\b/c/; > ?“14&

= 2.6 § = a:
J

Moo Lads 3o a M
A Reaed 8—&% We Z2'M) & exad i (w,e) = ;a):o ﬁ“‘

a2l e} i a baws s We(M).

uomple 8] Lasio: O murmrpels 2xample abive, fds bhe S° b be
the Araero Q-C‘a.o%,, € = S  Thew 6 cau detoheu o be {5/411'3) Ao
Ha  (9,,¢) = 1.

the ning o diffecsdiad frrs om M. Wiio is the duniel peec o ol
go-vw)o-?au MMWJM,
QLM = Mﬂoging.&emmb’{
= QMe... ¢ QM) wrhia wes dase M.
of Lilfood nawhs, 29.,  deady +d2. You cant anhegratn suck



s o pok that o el umder A MM(W»M B
o Bonities og % X am:hf r(,}o.&M Ja,oum { o maltiply
peean o’dur oumm‘) To Aa:j Hat QM) L a .Nwé il ¢

A .

H*(m\ = H® (M)@ @ H"“(M) Mma% /u.«d

s  , kkus (we Rm}owdq Heio ,fffffff ieh) .

wdira (ﬁarr we Z (M) <be 2 (M)\
cmAwJ- Cwm]

Fut) ot dhed 0nd

cl(«u\cb\ - clu/\cb +(-h (e))\&qs e

Lascd cfa) an) =d. Tﬁuﬂ erxdﬂmmw%iwmwa{

Cw’ad] - EC«JM\) + A"\Li\bl. |



®

Rk dYnd o wnadt,
o Aee. &b=o,

A (LAd) = ddad + Q—Dmﬂaé

Ao [w'as] = [oad +axed] = [wndl.

/&wﬁa&% “4.2 Meou wnde cb‘: ¢+dX. (lﬂ-oyﬁu, we fave phirine that

X [wlaln] = Cwm\‘ﬂ
i o conavitd W,MM H¥(M) L, o;Ju;v.ﬁ wmadia A

Ao Lt F:MN kmwwwmg‘m We huns

Lod o M Mﬁ—o—m«o, we. 1{ we Q) tue FFe V(M)

Fw e QT (M), we ()

we Z7 (M), dwz0, and 0ck Fay o dufuie FFL0) by

[f*fw] = U‘*wﬂ
(a obiowe dafad. Bk we ek cluck comsidtiney. Fuish, d46%)=
$¥(dw) =0 pwiee dwzo, o L5 0] MMQMA««%\,O as an ollemnd
f H (M) ek, F o= w+dd, Hou

(o) < D8 widdl) = [Fo + s*04] = [F% « )]

= [f¥%].




20
Wﬂ; g
Aot
ut‘m
ALP Uim
. afonaut
- o

@
%
SZ
(M\ AL OANIG
((,e&

W
, (]
H' (M
| )

g*
(E

o

]

A [
nD
= ;*
( Cw
mD
;»x
(w
A'v\ﬂ

) o

= G*L
u)]>
A 'F*[’I )
1

a,u&
‘ﬁw«
Mzr@g
_;:‘\l
ey

&a I

$  §* -
- H |
.
3

-
e -
=
R
& Ae "



