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Lem{} - feasch, Theorem ™ R = Some coefficient ring
Defrnitiont Lot @& CTEXR) qud # & CFH(X,RY . Pon
the up poduk PP & CTF(GR) o5 defoed by ibs valee
on oL N X

(‘P P ) <°'> = (f'<°-|\:t,~~,eJB -t (O_'[cw,w,?vz)

Pwpos’r\—rm'. The tep poduck on  cothams cncluces o pmalw/—an
Sngulos cohomolo “ HP(X, R>/< Hi(xx RY — HP&Z(X/R>
(Exemne i check fuat ot & [€=TF])

Remarle i The cuf Fcaa&w@' ondreces  tle Wﬁma&cwé‘ M
de Rhom Co/w/%a/ogg,.

Theorem (Lbfa;,‘#:rsaA,)I Let TE—> X e a fhe bundle
over f?amwm/o“% X 5»;0,90%, ot Here exist x4 EHER)
Such that thor estidrons Gl -, P prm oo baes of H'OF,R)
whiee  £iF == (L) €E i te indusion Then  H (E,RD

(S o free H.(X/R> ~Wodule with bats -, % -

Cvee ot H'(KR) , pe H(E,R)  #u
KB = () p

Theocern © G mn g ced vedor busdle T: £—X , Tlere €xst anipue
Lloses W (E) & H‘ZX, Z.) Sack toat
D) if F1Y oKX, fea  wE)) = F(w.(E))
B 1 TIF X s anfe ub, 7w
w(EeF)= w(E)~w(F)

whe WEEN= I+ W(EY + W lE)+-- -
O WilB)ae Ferdm E) | yipe,n)
0() W, (E) S ee g,e.ru,:w@ac‘ ojﬂvfl«_ w,,o,»,,\m,/ VA bewid o

- o~ A
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A) W, (E) 0SS e ez,e,ncnvé-o(‘ o,JC the c‘,a,nonzca/[ A bewid &
ouer IRP”.

%m? 4 e o R buwdle. T: £—X , Tlere exsé unipw
classes 4[5) & HLZX/Z 3 Sech thed—
&) if FiY X, fea  o($4E)) = F(a(E))
b 1 T F=2X & andee Vb, Tte
C(E@l:)a C[E)vc(f:)

whet < (EN= I+ (&Y 4+ olE)+-- -
<) c(E) =0 Fes dim (B)
a4) c(E) o e g,amnu@at ojﬂ te canonral Coe bl
ouer € P7 gpecifed tn advanca .

E istence

Proo{l: “Consider  He- pm/'wéva bundle of- E (1 dwmensimd ok )

(DCE> = rE/Z\rN NUT -‘( 0”673-(\3> V“oé’g
\P(V)

;\é Pas Lok RS

ldew s aﬁ)d Lercy — Heusch Lo /D(f) Need. o ]Zm&(
Newk b foud  %: € W(PE), Z.) duak cesbinck bo  gencndos of

HURP™Z,) in each fbe foc c= 01

Recall {hab Jzor oy vh E—>X -ﬂm erss  f: X —> G (IR”>

st F =7 E(R) e E, (IR”)
b

-+, Gl IR®)
Ezuu/m/w%, Flare oxxhs o Wl°70

ﬁ E 91,7\56 ‘ﬁw'é' DX é,)aca.( u‘dccém on The 746,@3
P(‘ad‘.c,c(:\\/tkc_ j to P@) lo(t-.) — /?P

veoe— E 2,

3| lt

Pre) T2 RPP

Thon  PLg) s an emwotmg on ench ]ﬁféw
Fackt  HCRPZ Z) = Z,[«] 4l
HCRP™ 2,) = Zz[ﬁ]/(ﬁn)
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ﬂ—m /D[(j> s an mkWMJ on ea.cﬁ ]ﬁ"éﬁc—
Fack:  H(RPZZ)D = Z,[4] sl

HCIRP™ 2,) = Z,[p] /([8,.)

Lk & be o gemmbe o H(RF,Z,). 7l
ie H(RP™ 2.) - | ]

IRP""/—)\—L—s PCEY % RP”

ks embeddiy

Te wmpositon PE L s an xclusion IRP" esIRP™® s
£ pols boade be B
/ﬂw'} y_z - P(‘j)—)é— (o(z> 700( L= o, -, n-\ 3““"’1‘"‘ dias tnede
Gornbe of H(X,Z) . Thue e ondspondonk ol g
Swee )Oram. a peevieos lecdo  all  Conear c‘n\)‘co@z‘m 6:/5 >RY
Ane homo{*o/bfc cund  Fhos  mduce tre Same /ou/(é,“ck.

71:44. 13(7 Z-cm(j"#i‘rsc/\.] H'(P(E>/ Z1> is o {\w.-e_ H'.(X/Zz>"
modale wrfic beoeis {1, % ”‘,""‘"1. Se %" can e weden

u,nr;udi oS

K AW (E) w4 - Wy ()= D
e W (E) oS = AT (E)) — %

Now wl_- nuL “‘.’b PcOw W" Ca")—@) LLO‘J\ ’96(‘ “{'I,.—;_
Coeﬁ‘(‘a\enﬁ \»J,;(G—).

(@) Lk fiy—>xX
§eY—E  fged — €

4 "
é’l fox el Qber (utder pogis)
For ths s,  P(F) fuke flo olwss mx(E) 6 %(FCaY)
PG w,(EY ey )= PN (ParY{(wim) — »tes)
2 PCEY s POr)(w.cer) ~ PUF)  (xcel)
WCste)) < wig)

Pasy] T
. £ N

s owm h:om.oc@w\m on
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= PERY o () v 2 G
= ) x (4%E)
Tle rebodron y,"-rwtf}c“" Ao % W, (BN =0 Pols back. 4~
%CQ‘(G)S“ “+ s;*(w,cm) x(&*‘(e\\M o &-c’tugs) -l =02
Se by uniquemsss obte  pelefun w hae WEHE) = £0cE)
(p
ﬂ(/ Cneluscons % (ndeace Saclusions [ 3(%)
E <> Eef, P(E) —> lESE)
Defwe U, = PCE®EINTE) and
W, = PLE, ® E,)\ PCED
I Doneur m\jw@to«\ on ,Qi\ows 5: E®E, — RE”
veshrds dn Qoo c:\du}ccof\s o} SRRV N P | W M
W (PLEBE), Z) resheik o i gerombos Aol §or
E. owx T, o WIPED,Z) amd W'(eCE), Z,)
Defee R m= dw (£
= T g A = dm (£,
%‘hﬂgc«.??co&u.&' g O wmk @, s
W\, = 2,,:(5: Ncce')""*‘ce‘)\ e

@xCz=e

(

S TR Pos gaes us &e.@mw\& reladcon
o W(ESE). e W (ESE) = 2 wlE)wlE)

To show that W Wy =2, we ko thet Lo, restrichs
Zed TN HM(P[E(>/ Zy) . Ths fm/°/¢‘.¢.s tuad O, polls
buck 4o a class ¢a The relefive Jrovr) HM(ID[ E &L,) , P(El))
(Cebbsannds o Zo conphiad). Uy defoomedivn cobrucke b
PLED , so tus = equnl o HUP(E®E) ) . Then

we haw He /o//omya o(radmm: "
oPen P(eoE)

e " S o mn !
H™( PCE 8E,), Mz)@H (P(e,& Eﬁ,a‘) —sH ( l°(l:’,@E,,),bC:\UK)
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Hm( P(E,@'Ez')) @ Hn(P(Elé E.)_)) ~ > Hm*"(l°(5,$51)>

50 C()‘CO’__ =0 .

(O el oy delndien o W (ED =0 Lo o0,
Cd) See Heotecher ( E xeccs o?)

(/(nwbm q['of- Lm,c, bwmib..s Z. —> X

Recall e comonted buwdle  E =F, (®) = C(R)=IRP'
Pro[)tffa ) \mP\.‘xa VS o w;(f» =0 {\-oc £t >o
and (4) \W\‘bl»‘% w,(E‘S =1L  Swee b W
H'(/RPF/ ZJ » Thas i unigee .
SUF\DM& tad O ts  anclher  chacacherietre cless sa.:‘-‘i‘Sﬁj(‘Q
(“)‘@) . 'n-m/ SWce
[X, RE™] —> Veek (XD
$  —> #(e)
s bijedve v hawe L=4+*() 7for some Fo Tl
6: 5°E ) = 79, (€, )

= fxw; (E,) by untgueness o

2w, F°E)
. 0: = w %f e bundles
For %wml Ub.s | we can reduce  fo 7l case o/ lipe

bundles by usmy e Splikhmy peinciple .

E?‘am\o[u:

) F E= XxR e E= §F(1e8R) | Thas
WzCE) = 0O ‘d‘i. AU Ervsed bandles l'\,ccua_ w; =0 .

2) Sphesl TE s shbly townl becwuse Tg"@NE'
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2) Sphest TE is shbly bl becanse T8 SNE
s %(M‘w( ; WLtv-a
Ng" = Lo e g%R™ | xllr
wheh cs also frimed -
W (T8) ~w(NME") = w(s"xR"™)
= W (T “)~ = 4
= w, (Ts')= 0 foc ivo
Thus S%e{d—\dl«{-(-mj clacses ane rol so u,«,/-'u[ fo slolem,

3} Clamonizede  bumdle ouer IRPOQ does nok sum o
a. et bundle - S‘ulsf)oyt__ Thene excst~ a bundl
F—= RP”  sucl M E®F o toiwad. Thea
w(E )~ w(F) =
= (\—tw)ww(l:)’-
5 (1) o (14 wWE)+uw, () +--+ ) =1
S VA (WA (F))r (w,(e) + @W(F))+--
WlF) 2o | wo(F) = 0% | wy(F)=u?
WE) = 1+ Wt W +d + - - -
Conkradcchs w; (F) == ¥ ¢ dwmF)

b) A pundle wibe W, Fo ¥4 Am(E):
Lok ﬂiZQP\PM)n — RP"  be 4. ‘ocose,&-w/\- onbe K ot
epy of MRP7. Thn defoe E = " (E)& - &TY(E,)
T
wiE)= T (Lrw Yo TR +w,)
= (4, ) - - w(\‘rl@,\
e Z, (1., - 1IZHRe™, Z,)
So W;,(E) s e S'dem\_. Pé\anommk oL cvarsahles .
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