B\eoonesw POTE S Sc\«@ P MAN - \/eggﬁror
]\f Poj_ehr CO\AOVY\o}othé Hé Se\b(ds @C S\)cféCQS

\Sxeoor\esw \)or\é S Sc\mp Pmavm \/esserot

Conomological Hall daehras of ore-dimencional
S\V\Qé\/ES oN SUC‘CEQQS éY\OQ /@Y\é’jléhg



A difference hefween CONA emx COF

> COHQ B 3@\6%‘@4
bJ Fhe gu\asFaceg

COHQT'M\ = X;- jréok& Plece of  COHA T'm\

2S (Vares over | Here o = (-th cooconJe

Ve ijbr @wp Nl

S CO‘rQ IS Y\Or 36’,1(\8?&)(60& \DJ COHQQ
unless Q=finfe @Dt CKU\\/QV

1 Q hes eﬂﬂe—looPs) we heeol fo rePlece
'Y\\\POEY\V Ve (S\?Ohﬁ\y Sﬁmi-v\x\PorﬁY\r\\



F\x S SU\QSFOUP TC (() Q
o{eﬂneot S Hon 3@,‘0(@ /TQ;E)
VéIT ~\/eh31<5h O(\ Q

tor which 3 an InCreasing N Jeshion Fof VéHO
Such Thal 3

I Vé,T = U%é?[“‘ﬁ
Here) 32? = H@u\\\(— OKOUY\kO\/ Llﬁ é\\jela(é @P Q

GSQT ngO ol (t)
3 T}\éYﬁUlér &Q@M?ﬁﬁlh@ﬂ



MO+ MO0 MO - " MO
Véﬁ ®H?(Pt> Vé’T ®H§(Pt> Véf - Véf

The %\\owmg L\esgoee& pfoveofo{\ojb
or =G an
WC or c\fé\:ﬂ—(dr j 0\\1 WVers:

)\ﬁ\— Q BQ. Q C&Ul\/ﬁ(‘ éY\OQ \Q‘r —\E Tmé: <E*>ﬂ X C* 5@ ) E(‘US.
3 an \Somorpk\sm of Hj;- (Pt) -ebe)a(es

T MO, + Tol MO, -
COMA, == %, ond COMAS = %

\X/e. 81\/& S) d(?feremr p(ﬁ&&h@ﬁon o\p COHQZ;\
when Q \V\es NO eoeje—)oops

From now on \X/QW(?X S OLU\VQF @z@)ﬂ)) which
\f\éS nO QOB{—\OOPS.



Re Qé“ H«J

N _Qolb
Tmax = %(ZSQ>€ (@ J © Ko Tex :K{’ K\(’* \7/{’(’ < —Q}
SN H;mex <Pt> S @{Ea Q€ Qouj/ ié’; E .~ h Vee ﬂ}

We mioduce
3613 Qc> ::,J:\jf“’ <t t E’Q> VC,JGZ I,L%J

J

The m\)\ﬁ—PeremQTér \/avxg\em 1. of Qs the unid]
acsocialive Hy (13t>—é\3€)3rci Sé?era\—ao’\ b:j

maXx

wt, erd b, wih el ord ReN

gu\gsecf fo the %\lowmﬁ els



Vtgé 1 Vrse N

(55250

Yiel:
<VL~\X/ T—)F\>\L\ ( \XJ) (uu \X/+’t\ (w)\/\ ( )
With () mskad of lnfu)

\Y/C/jé I}L%J t

2, o) W) 23, oo Rl
g BIh o ) =3 s o) o)
with () mslead of ()

Serre rels and cubic rels

Here

h(w)=1+he b l/b_ého{ X ()= 2 X l/b_l

L IN “L <IN 4L



and

) =By, )

means an equahly of the coedficenk of each
mov\om\a\ \Y\VO]V\Y\ Sfﬂcjf Séjr\/e \XJQ(S OC
The variable s e%souafe.o\ The X,

Fix F)SG)N Teij Phe W™ ™" coelficien in
We. 8€k
D:\ LS:S D\ I }: +’t\&k\hﬁr)xis}

l{h)seljt'fj.’\%ﬁ W0 coekfidied in IS

H‘+| 3 Qﬂ ) SS-MJ

igjl ee () SO\v\mj L and Y

e J} B“ JSJ J\%%”IJS} L')J%&GD”‘”IJJ




4 If )

>ye ()
where mq{ J

>L'€_O_

-4 hp('j

Iy e subsbebes of Y, qerecaed by x|
Y{;me -~ ! {\h@%}

3 e ﬁléYﬁU‘éf (JQCOYY\XSOSI\TOY\

+ 0
>é1Tmex® ) >éT"‘ ©
|

W (pt) = e H’i\ (pt) e

mex max

f =1

QT

Thenks To the Lemma 3 canonicel pro Secﬁon
e

P de

ax




Detine.

S = H}M(Pt)m@ el el

Sel
C\«<%L-> . Po(%b) + é P{SLii)

Menfion A\
For L2 woe. shall Think of b, (2,) as the R-h power sum

nan infinfe el of verasbles 2, 7,
VdeNT 3 canoneal 6\36\:)(& %omomorPNSm

Sy — HTM L) (PQ
chz) F—— C\AQ{-)

* T nil
ﬁo(w\/ﬁrj 5 n: E?:NI HTméxxCL(gD <Pt> (_\v COH QQ

= écjﬂor\ (\S(\ COHQE



erﬂxermom/ 3 écton (\Zgr\v VéL,TW b:j

PQK%L')mIS)K:‘_"gSSIiK%Q é}’\ol PQ[%L.)(\\/\J)K:O

In ofo?er Vo Smﬁﬁ H\Q Yﬂ\énov\ \QQ\N\)UQQY\ H«Q
COHA andl the Vénglev\,l heed| 10

> \Y\\"(oO\UCQ S (ﬁxfmﬂo{ Ve rsion O\C H/\Q SQY\QCétOV\
YQS\)W)

> \’msk X\/\e Ha“ \brod\mk

Foc éhj Le I)
» o eINL is the (4h coordinee veclor
> /\q s The modul <ack of m\Poch\)f repcs o WQ of

himension o

3 [/\o(d—g JQY\OES Hr\Q QUY\O‘@YY\@V\E\\ c\éSS OQ /\%.



The algeh COHQ orecaled by (2,,)n]A
w“ofeé% ri;l a0k Qe 3 ‘j > [ }
Now we T\xnsk ﬂ\e H \)( O&\ucjf %Qhoi—e \DJ

- COHA; «CONA,, —COMRY, |
The @ o‘)W\ jrao‘eoq Per\ o\F H«e Ll Pcoo{uc\"
Lol <= —> he the Euler form :é (-4) o\mexlfmé,%

\'o a Bl\”’\ﬁér €Orm ON \‘\/\e Gcohr\evl
deck 3(0\)\3 ok v\\\gokfenf (eps ot TYQ Q&ZD

The Twisled CORR AL is the éSQL)Cé COHQ
with The fwnaled Proo\ucT

Y <d, d.>

foo
m ::glmd“dz and m =C4)  m

. d,




3 ) SUFJE cﬁ\/e H;ma)\(lbt>—é)(j€)g(é \/\OYY\OW\DFP%\SW\

. T..
& yé,Tm ” HQ&
IE,Q | ’ (id,»jlm[/\%}

\Y\\ﬁQCsT\)Umg H/\e g—ac)ﬂoy\g oN Vé—T and HQ;@&

A
The \)VOOC Uses the H\Q/O(d ot STl é\je\o(es_




