KPPL{ING CHAIN- LENEL POINCARE DuAL( TO
THE STRING ToPOLOGY OF THE 2-SPHERE

JVINT WM ThHomAS TRADLER

T - [NTRo T0 LOOp SPACE STR(NG ToPoLOGY
T - — " — ALGEBRALC "

T - SOME  ALGEBRALC MACHINERY
T - SOME CALCULATIONS FOR S*3 2,

Y - SPECULATION ?
ATATEMENTS
THMm (20 Meweli) B (LS*5%,) awd

\"H"" (H‘(Sziyg))H'(Sz')'yz)> ave v\o+ (Jémthtc
as BN algebrag

Thm (2003 P-Teadler) Well, achnally, v cav
Scorrect” The BV Shuchure on BB so Mot There

E an (JbV\Auv‘)]/\\gw of B\[ alajrloms,

nee A B\ alﬂlelom (A;,A) I( a (ﬂ\maied) commutetnee
atcoctahe  algebra (A <) fogetner wilh an opormfe-
0 A — Ay i ot
(1) N'=o
(2) A need WJ‘I’ e A?VV/'J’\W' O“F' . law‘]‘ rb o’qu}im

Rom bemaq o devvathm 1 a devivahm in
eah vardiable

A(a.M—(iA(a)-b ps m-A(lo)> = {q,b(ﬁ



T STRING TpoLe 6y BV ALGEBRA

~$h\’ opewd'wvu on ]ooF spacte
- 1ok &\r nvavlants O'I“ Mhdev[\Ilnﬂ fpatey

PRE H1SuRY - GoLDMAN BKACKET

c\o&-eoq ovented virfuce
: §'—> 3
|v\]~erg.ec+ trams V\Wmlkf AT p
BASIL MOVE : @

DEF. Let LS be 'f\n€ S-e“‘ o‘l\’ -gnee hovmohpy cladges cr(t

loops m 2
et B be e gf-ee abelon OVDMF/F vvwodnle/Q e

Aenemted by Tr



DEE (a) Let Cu], fﬁ] & Mo Twewm

[63,0e] = 2 % [wppl
Fedne
(b) Exlend \nnfmvl\/ }o

H QQ-H -—t—)j——') H 1 Geoldwan l?hzc,id'[‘

THM ( toldwan, S0s) (] w0 well defned ond gy
H fue ehuchure ano\ Lie alg?’om

SLOGAN Shw “"D?D\O"H ?ewemll%w (hk (aldwan
bmclaeJr '

FlrsT STRING ToPuLOGY OPERA TI0NS

DEF. )( o Space LX:= N\AF! S’)() S}Pe lbdp&pace

). Oﬂ.

REMAREK . HC M aWavnﬁrlaq LM oan L’e?lw’n The
sache f 5 wanipld (& olivm)

compare e pe X LLX'= Mapy ((Sl,v)) (X,p>)

based lbop Space




produLt 1 QX has " eon calenahom " /(‘th'}‘f‘l\’nol\n,
Pwduc‘l'

QR % QR —— QX o
P

PRODLT 2. M cloged | oriented A manthld
0 (W) @ H5 (M) - -o=--C-eo5 H g (M)

1
l;:;to& ~ /I 0 [u]
, \/ . U 24’{—'
A () @ f™ () — SIRCD

Infeviechm qym dwnct

CHAS - SULLIVAN  LO0P PRODUCT ~ combine These 2
products

LeT A{ 7 LM be an ortenked v ocell
7

A{YS"—_? W 1” 01|VM-€V\JIUV|0|] 'ﬁdwll\i u"" )oo,}(
m M Paww-e'}wuo' by A’



Eva\uod‘tov\ LM (X :S'__> M

oN ]: Qva]ual—c " 'boP a']'a)
]Dal-e})oll'l-"

eV (‘(A{))

wily of
-thaj-e;omﬁ

Lot A‘S‘L LA\ be an "oviented J'ce” m Lam”
Ascume  amnalves oF Lummh nferzect J‘mmvmal‘7
(W

]1{-‘ i m 1\41? lVﬂ-emd’\M |bcuu} have 2 [ooP.{

A CoNCATENATE ALONG INTERSECTON Locus 4

UM (Chas-Callwan 14) Tau ° Favnvvxei‘nuoi cwcatenation”
mduces a “Pmrhallxl defined

Crun) @ Cj{M) —— Cpyjoa (Lan)
mduges [op ono\md
B () & B (o) ——> iy ()

(gmded) ascsaalive, commutnhve



FURTHER
(a) Me— LM conghut [bo[u indwnces
(H.U\ﬂ)ﬂ)"" (H.(L-N\))' ) a\é 'V'thwm

(L) QN‘(‘-:-.L/\I\ reshichm P base Pomi‘
\Le\[ wolwce ¢

N
.(), 0 )— (B.-a (am), )

BV OPERATDR 7( av\\, Spuce
3" % LXK —— LX  rotahm
@ (6,8) " (++ T (£+0) )

> J (<) ® H; (LX)’E’%" Hysp (%X )—':a H;*j (LX)

Fix [e7e W (<)
wduce S H. ('—Y)"‘A_> Hoq.; (Lx)

( G

ﬂ'\’V\L Chas- S'u”lvm)

(H- (‘—M))' )A> I$ a BV alﬁe,om



THM ((’ohev\-—]w\es-‘lam L0v3, Meuchu 200% )

H.(LSQ}?:%)[‘Z’_‘(: @ Z/z):“/k] ® D ZIZ[%J

k=0 kzo
oty = k ‘Fr(‘ k-2
X, o = of
, .l 2(’;""* A(‘Y\c):O
@k FJZ
A (fk)= kodp., + k@\m

ol f,qrﬁkhﬂ-

T WocdseHiLD CoHomoloGy BY ALGEBRA
Let A be adga over a commutrhve rine R
M dg wodule over A

DEF. Hochschaild cocham Cwepler s Ajr= Ay

e
ci (A, m) = 11 (A% W)

rzo ar A= g,

T AT —m \‘\4
- D ™ O'H"h(‘?)
Differenhal D =Da+0. /
Da () (. ar)=d, Plar- o) + 3£ (. oy o)
D. ('f) (ﬁf e )@_"*:l)"‘: 0‘11)(9_&" @_"--l.) "]’ Zi Q(J (4. 9 %y "'.@_"‘)
§

: Q‘)(QJ‘“ 0\_|_,). Ary



D" =0
Hoelrsclld CO\AWWlaJ\,

HH (A, M) := H" (cy (a,m), D)

vwrv\,\an'{-,c&[ coclhhains ‘f \Mm\xh ']c 0Vl7 (lnym‘]‘ (N Q__G__A_

TUM( Loday?)  CH ™ (A,M) — CH (AM) quai 150

GERSTENHARER Cup PRODULT ON HH (A M)

I C T I O Y el
VAT — A (e an) = P(anar) Y Gy -t

M ( Gerteumaber bos?) P a4 Oerivahon «f v,

mduces
fn (a,A) @B (AR) - —H’(A,A)

Ty M (Ca\«ev- TJoves 2002) M chied | svienfed ,Snmpl7
conecked . Let A=c'(m) l‘lhgu[mf Cuchain s,
—’j umwwum of yﬂxd«-d Commutahie
(ﬂﬂj-elond

(H.(LM);'\__—_’(HH.(A-,P())L))
auectsl * What about o BY shuchire on HE(a,4)7



