Lectone 3

Kecal . K¢ putet, F a [sred) 4 £- @hogery , £, 2 g/’ aGetre o ordipasy dgchsa,

Tt #hay a  fodbrde i lochain lorrgy o ClHH) andt HCAA) = /7 (a) < ZH).

Cl7A) aerricr a o tirelie ana’ %k/é/z Y /. */ﬂk// st & Ces //04&1&/

Gearnfits bracket

B4 ﬁ/azyaé//c/; /ﬁ{éqaﬂkr

A z 1'74/ Nz therran /—a?:J/é , 47, /f[zf,’, Y A4

modd = cal 4 ﬁﬂf}éﬁ /mz/é/m/ /7?*4// - /noetes

/91//"@//} = founabd derved (aleqor
Ul 777
pelf) = pefect dirved corfgory = Hriklhy) < Do)

Z=



h

% w = I //2704’////0/#/ (Veravee fw/fm/ )

= stebl airived caf,  (Bucivesz [98%)

Jean-Louis Verdier  R.-O. Buchweitz
1935-1989 1952-9017 D. Orlov, 1966-

)}

5'/)741/4/‘/% @zt (v £903)

fh: gt) =0 g B i “sook” lie Jramd <o)

/fﬂ//ﬂ( 4£= /@/7/;/ 200 /%&/A(”M/M/ﬂ ()Ma/ //»‘7@_12"/0[A/%//4/@éﬂm0/0//”
o by /e
9{/ . /5/,%;‘/4/ = é?'ﬂ/ﬂéa/ Sothrehatd wlsorn, ‘= Y Vo / 417 obrroks z.my

//.4 /

fh: Mot fard: ///9_; ] g ¢til jradu wmmutetive, Gul 7/4"/ ol oo/l

Thom /Zéggf/z'r;» VM/) 4 /{éf//} cerrvar @ niteral lbul very sntcate!)

Gettteafaber bracked (20/5).

8 Then ty a tanonical By alhebra Cyy R.A) Aam/mff)y KA @) [(2008).
7 / Zhengfang Wang in ‘19



fh o Mgy tool /a/ 8): K AHaufmarnt fw'nz/r:xr o / openad (2007).

=

N

R. Kaufmann,1969-

A faafinann (2002) 2 A/my (208)

N

N

Figure 8: A summand B((llll;:j,>(f g1, , gr) in the brace operation f{gi, - , g}

k! Jo e hiw a m/n//eé sAruckeant 4/74(6/7 betiveer sin /6(/4/ ant ol ~HHockys, /a%ama/%,
T azy/m{r V7974 //%7# /72&'4/ { fe @n Jftncne Y 4 >



25

fin hym JhAere gy a carnonial d%:a’/a /7707/;4/7//77

/ can. ? 27k, ﬂ/y///
¥ ////f,/*/// sy 7))

V4 fr/2h /s 0245‘//4(/ Y lave Sk /// /7 ctuk=0 and 4 /amma/ap"m/.

Ks: ) H 4 not swvechble f K€ G i a ouil irspacatle fuld Cibnobn. Do LHSHO, 80

2) The LHS Jy (am/w/aﬂc , be KHS /s M/k?o/kagy //m///'y.
/07' 77 //3'0//77074’/2//7; //'/‘//J 760 the B~ terel,

Thn (Ciza-L-arg): True for BAE/(48)", &2 fincte guver.

Crample ; & Q = ¢g/ //éé,)z = é[fj//e'z), Xiao-Wu Chen  Huanhuan L -

in 2019 in 2022



Z6

Zsvm. gf e mraia iim SL= a@;%a%//, 7= y? (7).
Ve fogoe % ;ﬁzﬂwﬂf

Vi = £ s P =0
®¢c, * y !
2 lrron 7077 Qa@//%‘?/f"// ‘ol Do 7T)

| | #9"

2/4@4% —— == == = = — =2 S
v w

. , , _ 5~ S
inkeccar an . s Exl ,/ 4



7.3 frptratson : pewoiiwchom Seorms fo srngulentber, vith Sheny Hia

7.3.0 Hpasifoce spirgalicrtfes
=7 v v

7204 ///l/?—ﬁ'/; IT=dLz,. 50 — /?=5'//// srolated f/kf/«/éﬂ?.

Ghen R 1y dtecmined //1/ % /o) ? Ll and ?ﬁ /) 2 hr;g -
in 2019
Sheteh o //aa,/'; /7“/”
Zls14 K7) = L5 //7//@) — Z@ )
oy , ,
5/ A, 9xz ” ;2;, st |l Elsenbud TO
] 2 é/ -~ V
Tyar ) , vVr>0
//W”M 4'0/7 LAl A Jwéwx/z V74 // A

952

2078 pod e (/(74(//)74 2lpebra detecppeine S .4;& Lo /fﬁ/ﬂﬂr/aéf,'///? (Vather-Saee 1952). /



432 (ompouns’ D Val f07%5i2s 2z

£<0 Ka comple ocal spolered OV f,;/a/m7

/ g4 ~&. , RO, /l/’(r/'c‘ l///aa bre sebrre 1y Do Vad = fteinrarn )

f
/f'f — 4= é/':«/f 2 smal o«/mﬁ/ Motehborn  [(Siretivral, [iom. )’
Srrall <—”_’_'>* c'/yctﬂt' A= ‘%«/f
oitsrdt the w. fibec, som, in watin. L, / (&)= &, ).

F = pestoecesd cxe. ////z' . @ drec of jal certter T = JQ & dmisvectid ?7 /

Assorared é;, ) g{é;ﬂ/&/ /4/ betow ) .

* onbackon dgetre [\ (Doroven- Wmyss , 203) .

© Mernved wontickon éﬁ«éfé‘ /7

Will Donovan in ‘17 M. Wemyss in ‘20



o K7 =0, Yp>O
s & Ay &) Jhere 2 & n. Lormechve ? @fiebiz /7 whick

/m—/yx&tnz’/ e non tom. dfumebons (non wom. ber, Lovae! ‘O2)

g B i1 Dlwhd) [Epmor- Lucks- Ortov 2010]
4 A b //ﬂ/ﬂay%/c [Haa=] to /] ohik rpmients
the non tlom. Hformebon of é@( i WAL [ Dovwovarn- wermy s, 20/3]

s DN i Sair -, (Ve the /'yc(//ﬂé Gl4cbre ) buyf non tosmrutetive .

Red' widdi, brabgree 7 por el $unite
72/ D Cope Rurmas =Vayea sinv.
/ / Aat2 /mzq/ pa

2) /) dteerni /7747 tnvassay 57 Z (DWI3, Tata 1¥, Hea-Tode %, ... )

Foreover, 477 Y /'/2, V20 /./:Z .

éy’ (O 13):  The denved epesy; ot of /N aetermiines /2"5&/[/ é« e /Mmafm’z.’r/// ]



/ Sr7wo K, /4// S-C7 SO

/7/» 2 [ fua- / o e dbrvert 4. G L 27 /7 #etbrmine
ety ter (@é/oy (Forntol //47)

}'//1/9{7 . phow thel / A7 v/ //yz ool s,

90 ~== G, = putVS AT

tven &f Yhe % v, and’ sse TDom 4 (Rt R ks a byposnpee )/

Hs:  We tone 7 =[] @ R hef=2, so [] teteenine Y
but |7 & nol formal [ Neverthetess, Liere Ay Aa/c becacae oF Hi

//0,/&///)% V% 4///04% /'o,;///"m’ 2’7 é. /mw’/ OrHNe lrrralDcesse
tott week af Tflhine




Aot Cp: T iea ZZ-tlske- ity ofjid of (G, [ Lgama 070, se
el (7) = [Ae & [ &2z 0 ¥V cazz f

Clolule untler foreck .

s SUTS #ndl Felrachs = fNe C'/. / 5@”/4’,7’/'—‘0, V/?ZZ/Z

Pprr Oleps veol,
/Torcoves, e foacre N=H Y= Er (7)) ,/

e Db/ by pbicre b mpplied 4y the 1m0k /mz/aé’ :

(Tlg - X s oa ? - e /ﬂ;@?, 2, (¢ jorne lechpieal ///, )
47/7/4/'4/‘?7/ @ ZZ-slueghe~ £ 5n obpecl 7| WHion C L kerreipeat
? Ernag (77 (ror v e’ 7) 7 o Jue’ {7%7&:/’/7(6 4

? (4/7002/.



S/

fb: Too guany Har the Ajphar shecise (B G entancrant) o Cormplete
At et {} (olers [frrcticse  (the pron derrves/ &l (7)), w Aok

/J /?17/?}7)7, Ve wouldd /{/ Ge D4/ érf/ 7% ﬁ//m// R

Ty
ﬂ’/?fé,ff;?/‘ Enry (T) oy /{fﬁ éz?ﬁéﬁm /T g0 /o 0r7.

/fé - /7_4/! Vi ﬂ/a/oz //01/ the C7- "é/}’, J((‘M;‘z % e /0'//r7h//7 2 [é;rf ¢

O G (100 22 ) Ll C b z f/’ - eAbarncedl %d/?; (’ﬁé/ay (# /;/o) 50/2/4//'7/;3;
a 17 -~k - //'/A}y a;//'zﬁ/ T, Then C Ly detevrrrsrrea ?

Enap (7)) (nor dezvea) L0 7o Ll eptavidace F 4 Calegorres,



Loxsmpley 7 ol ik 17 -M//ér—é'/ﬁh; oé/'ec/ : ?ﬁ), wvhere K iv 3’1}?7//: /)7«4/;?

o/ even &rrcion.

@ 2”417/7;79‘ /&éo’z Laral %, /é/ /yma/g;/c% /ﬂ’zoy /an //{6’70/71:/74

066'66/77  derrerrior, £ 20 /e/rz/a'//za e /7/4/ Lrrarrsiorat

52



%ﬂ;ﬂ&k A it DV 74{/‘/&//

N . |
&2 i = — — —  — 1 —>..—
U . .

567 1) I s

— — — — — —> —
2 e eelle b e b= N 2 5D o B



gty B¢ O tonypruchions 97 1
77

B Via blhsng brepater (VB OF
Ll G, .., G be B ipreatwcitle M/??/(yﬂwz{/ oy the e, febre.

Z AM ér //ﬂm”,/l /I/’M Z" /,}’) - Z/ h/ X'/H /&? ,(/C} )/é/'{ ” -

Lt &, &isa, be Lo buncls .95, ¢4% . B
z%-é' oA /W 4y e ,ﬁﬂ/ﬁ//ﬁ/ LXEerifron ’
0__’@3,-_,,/?‘__,4_,0
éj)‘ﬂo’ﬂ/ed &/o a2 720052l Joz’ 7 /rn{/ﬁé/:/ o/ z’é 77 'MOM /q .!/{/e A?:-/) = E)c/ 1/ f?:', éy / .
G J= 4 4@ ¢ @A; l & ,:4'/@« berndte o S, Lel & FallT) b Yhe /'aéf)ya/zﬂ/ torrapontiy

- - <
lo the dined yummanst G, of T and /= Epd (7). Tpern /= 7/ and /= 77/ te).



The /wéf }4 hS — % e T do & bk~ A gy ééﬂ—ﬂd(aa/d; bl T
(. z/ 82 j Gni inmlids 2r /7ﬂm071//m Enel(T) == Eraly(7) sv Lol i cortutition aorees

P/ //ﬂf¢7 8.L2.

S5



& %
J
B2 Via (ohen- Hacacdry rmontels F .
em ) = [ 17emed R [ Exig 1, R)=0, Vi>»0F. 7
Facls . anlf) wntriv 2 644/4/'//’5‘7' aé/é o 7
A= SpecR
1) Exl7(7,7) =0
2) V/ZeeniR), 3 O —7,—T—H—0, T caad(T)
/’7\' = &%/77 Vi /'rmf/ogxmén/ of Hhe oy a/ 7,47 b derved (/xf'Vd/f/?fe.
.‘_f[ n O
v Aaw 7 = ,’Ifm@ 7", h//&/c 7’/4/”0 JLL 77y mlncls /? 274 ez ]é‘ Fﬂ((?).

&
= /]2’, Ldly (7)/0e) and ﬂz Enyl7) [ le)

t 2erved 7£¢0/5‘€/7ro



57

B3 fitups - Mathernahivans kdt 5o e thocted 37 proof 0f Thrrn 1
W i

David Eisenbud R.-O. Buchweitz ~ Orlando Villamayor =~ Andrea Solotar ~ Galina Tyurina
1947- 1952-2017 1923-1998 in 2010 1938-1970

John N. Mather

. Stephen Yau
1942-2017 :

1952-




STre it patipd i e

G Hochsonild H. Cartan S. Eilenberg Ezra Getzler John D. S. Jones
1915-2010 1904-2008 1913-1998 M. Gerstenhaber, now 93 1962- 1948-

_Bertrand Toén

o

\

V. Drinfeld, 1954-

T. Kadeishvili B. Mitchell in 1981 W. Lowen in 2008 M. Van den Bergh B. Toén, 1973-
1949- 1960-



v

Jean-Louis Verdier F?.—O. Buchweitz
1935-1989 1952-2017

Yu Ye in 2019

; gt &y :
A. Zelevinsky
1953-2013

/NS A
H S
U { /4%

S. Fomin, 1958-

Will Donovan in ‘17

M. Wemyss in ‘20

C. Amiot in ‘08



