Sl Resmusen Msfc\"a\kg of (Jawnck,
Jwe oM 2024



§0‘VL6UMEKM

Algehraic K-theoty, flard ¥



bot altbuic K- thuoy

K-%W S convecked o VV\OLW-S orensS Q; G.eomeh-\a, topology. o;,\caz\om , number ‘\\'\e.ora

A\ éebm{_t ?zﬂc.\:;\:\\:aggz\\ ed
Adbamene  Owyecks L K- Groves repprding, e
Geowmevic

m‘\%‘\v\ o\ obagc\

Coal gvuls us\w:\ %'\Meofg

> Whutefruod tosion € GUP ~> &-comordisM Peoren,

> Mohuic cobomoooyy ¢ speciticcly Clow orours

S Gretendieck. - Riewenmn - Rocke Haeorewn

> A’r(‘ao\& -Swpee Index thorem v proof 62

> 2&(\% exompe of o cxWordAMng CCTQ\OMO\O% ’\e/\-ﬂ-—bﬂa, tga A\'\'Iao.\'\— \-\“.—Zg,bwcﬁ\,



H’Pvﬂ’o’lf e ¥ K, -<6F Groethundiecks
Tvirodoced wluile Groethendiec formuloted the Goetndied Riowonn “Ro Hweortwm

R a Wnkel viwg

3—‘\'{\\1)\3 cb"“uo‘\-ed o s v comwmutanve wonod
Pro yeckive R-wodules = @ H{QY=(PoQ)
Uid (0D

Groue o 42— K, ®) =(-  EARS {(13)-(@)} abelion oroup
T Tomod dfferences

Tdeo: Vorres exolr sequevies to splak
> Universal (Maz % ay;\%w‘w% an wodont Tn g way ok ts
U’V""?Né Bl WXL exact wkguewces,



Wb;l’mfm! M, ~ 405 LER

LACIENARCAYANANCINSNT-})
L. () = Grovp of wmwecko\e 2 T Cowmwnkes
Mxn ~WMoNi Ceg Witwn envies R Svogroup

(A\..,\l‘Z) CGLWL\\Q)C o CC)L(Q) ::v\p (3\,\0(2)
Swlac QOVY Was eorLiec Wodueed by hdebuad) :

> Voincore : olewmphtd ‘o defive Hie Belh nombecs of o wanifold via -\'Y\QY\%U\OG\"D“S
[EYRN W‘t&ﬁl‘i .
? Tmﬁﬁula)r\ms dodle UNALE SUbAUISion ~AD Smple f«om\cv% WVO\\W\CQ
~nDd  torvon Swaple &uw\w% equ\vole,\acc

1% O Qe WG 6o AN
€ovo ‘ru‘)xz} Q,Q_U'\\IR\LV\CQ

Tov (bowoto el el ad
> =M (bowmo PY qu Ce) e (Wlule %foup

Q,uoe,\'\(’.\/& Og ¥\1 (.3’“'\

x A Oywup M
of\:\é(w*) e



FHrstony b ¥ Frighen Y- frovps - Quillen,
Q- enruckion 12, Need Coxegon@ input

okl Bus s ot W Grodthandaedds ¥, bot 5 woduces o- Cﬁ*egov;y wnsvead
of om apeligum OgfoLp

oo QL = 0b6
\2)‘0‘::\, Q&QWJ‘E) = Qe - { opaswa s = Swort exoecy aﬁ(wces Ca\t%ﬂﬂy

wA
sovsies Yorerhes Swh) .
?&w&ﬁu Moun, q,m?tv%gb ’ £ TFixes \\AAD(\V\UJ
o "‘5 Mod g , Vecr ) \“(ﬁ) = 0 BQC
T S’\?O(,G_

Bocovers by and Voa @



HM vy frond

, N=0
22, , Ww=4.2
700 ) W=3
> A,(Z) o
0 y =
%9 (ifm‘w‘" ) , n=5
o
\7 , N>S

>R 6 vwumter ning v K (R) 2 & C(RD
Por exawple T
AR FA Tdeal class GouP
~ Difkhcul ob (')Q;\ Shudied
W Auwmber -\’V\e.or\z



TOOK . ToPe \chl col Nodnacdi\d %w\mm B3\

> Anotec wianoutt - Sul\ focd ; OO 0 B vuceee

> on comamianue riv\ca obyects: ¢ Tevsor i+ wi e crde?

Twis o YL LS sowwertn vy aoout K- era oo e Froce map
te +B(RY — THHR(R)

@um&%«ﬂ&m&\«a ‘46 - NO’( N egy\\lole\’\ce; bot Yue e cence s

\oa,\\\,a Consomy’

:]‘(W}.D'lg, o frond



baealize

+ shoo\e A(R) Add r,ovup\ex
-u)c:aomes / ( \aw\aua;x ow”
Kt GL(R)

oy

Rincore oo - codegoes  (€,%)
GWI(E,S)



~ Sviomesd spaces”
{x“g Y ZX—>\<

Veckor \oondle. Srovciore 00 - group - Mgory S\:@mM
Shruckure §®
Complex vector Aveuion grovps LE) K X) = GroeMendieck CompIE ARKERNED Sy
bund\e W dweeck Su Qo o wpleX Vb i
E—X
: . 4C K(X) C
Comple X C, -othion own 1:%70Ox)— ) 2
Conyuoakion Qoe\on HOVPS el » (E7) - V‘v‘ GSS “Fon (BC2 SP)
%OL ’LQCZ 4= 1 ?=}un 2
B =X (€] — ) ’
e Dalidy, Btz 1\ Aigeln's o\ -t henvine
T2 A ep) —E) Co-Spectom
Co- Madaey fondors — ’
5 o M
l | 9 KR )y W WOt e,
X —P X _ traw
T~ (,-00N6m [EOE ) ¢—— [T

T C@b?er\oo\;c Auu\&\“ﬁ



Equuonwct netions E—vX 50 KUk

v
AD (. Boaan g0 wile Cqg - achow E—=v E*
: red poarS S | = Ra
Ot Norwa WMop Vg Fixed por o ede ¢o copn vne

o A Akta-ay B A o iy a0} — Coker (Nwe) & e "
oO— 9 O +ko
X 9 C,: Spechuom 1oilta Cy- acvow ,
Howwlopy Howrokopy £ xed pomts Tele constuction
S X\,‘D Nwm . X\Atz o/ yx 2 )
Exawmple 1 ADC, 2> WAOCz
3 T‘Ml\“A\,\cz\:\-\V\LCz)AB Grow Cowmolocga n=o > Y\, (C A - Acz
> MWRAY) =" (¢ N Grovp c.o-Q\owo\mW = > B (G A AR
> Tla (HAYGQ N =-n ((, ,8) Tode co&\ow\o\ocgg > B, A) & Conar (Nw)

Tor KR -

> Undeclyy  spectrow @ KU
> ket
wCq *
R 2 R YD ¢ P W-Hroy ~ Uses el veche bundles




C D“QM'\%D'L:IL\
D —X
——— Lk

E

Pl

X —PX
t&'CL‘CJxCH"V\

COW‘?\Q,X vector Lbundle

AAL  Cowmplex Cowjug ation

Add c\uod,{.\'a N E and (,-achon
on X

—29 Gownine C, - spechuwm KR,

> Uv\Ae\‘\(\jms spechum: KU
~ Cowap'eXx K.-\\neor\s

7 B YRR K
~ Reo\ K- ’r\neovs

iov O V\\f\%
> A oh-wvolhown ()Y RS R®
>  Symmedac bilineos forva (P.9)
-P . Pn\\'e\:s 3ev\e,ca*et\ fpm‘)ec\iue
R-module

-9 Pe? R : ReR-linear sSUN Mo
3 (3 6Y) 2qLye D™

> Asswe (P,9) is Onimedvlar ;

U 1P LD = Bow, (PR)
X — (Y= q(Xey))



{ Tomag o wuw\o\d
Q{ V\‘\\'C\V‘ %—QV\L('&\‘QCX N @ 4’_@ UV\.\V\AOA\)\‘)& \N\é‘f\( @
Progechive R modoles) [ = b kvieone ‘CO\‘\MS on =)

2(— P (-7 Geoetnendieck - Wik §Fovp
V
%, (R) B GW, (R) 55 | (R) —»
P\ ¥ (POP", Pop* —-)(’P@pxx vPYg %) '}
O g
I_—Xr\/\e.o\'j
T
" Foomg/ coborduem
Thys seguevce does ot exremch ow Y \eH Twere eXst LEY
< ; Sk, -0 G
IS exactk
R T iowotopy Yheoty @ Tper sequone of spnees/swdwm PV L eLX

wluch on &Umo\bpta GrouPs  feCOVRrS e or\c«mak
sequence



TWeorew, -

Qui"c,w "

KolR), s bap

Sce»kck}'\v\% TC 2 s imverhbole; Yhan et exishs a Rbec seavewvce

6w, (R —» Lo\R) — 0

KR), — Glo(2) —v LIR)
WeAeR ex¥emds Yo Yo desired long execk srguavce of oLy

e KR Gl (2\—>Lm>

Cv\z\ow\]%—' bw, R) —s L ()

Cak%m'v:.o.e \wpu-\ necesSenA

Waldbusen & ™o masow . Need o Wigher ca\re%ov\cm wrput

Peclect Thwved e ‘{ (R)  Gouy

Char P
of Ernon hereae) B (B) 2y LR  Spoce/spec oM

’P(°()Q-L\-\u<, R-modules
]‘-O‘UK%.\ - VSO WAOSY eU\BVV\—:__I j



(wod Téem: Torwms ~ " e ot on QF(R) wluch Aescnbes e
“space 0f koewad for onyy XEQT(R)
—> Tws com be,ax}oma,\i‘y.c\a.
FA:  Codvmes -F\)o\*b-‘\-\’arvo}- Repesteeiy - Lamd -Mol ~ Nacdan
- WRo\ows = Srtiwale
Nole: Thoughoot we wiW work oves QV(R) ook e cond ‘o dome Foc
shoble oo-cavgeny G.



W 1
Sdrn Drodure on QYR wluch descnbes 4 Vspace 0f Foewms for  onyy XEQT(R)

Def: A Powcare @o-) codc%org w apiir (RE) Whest
2'. Q? (R.)O? —_— $P

s Perfechu quadsaiie, e,
> ’Reduced preseres He O- Obgect 5
Y

> Q-excsive Weokes nohonof “pudhout SquaTe - R\back S?.\)'“**'(
> Twduces o ’Pe,(?(c\' C\\J&\«H . Tue ow of Hhe oés\m;\'\ov- Q ® 1 Q:D(R)op
K~

\s an eﬁv'\\lo\emce e\r,'\c\c;b‘); 0;9

fx . Llet R be an GSsocoXie Angy wia wwolohon (1) RY —»,
space. of forws o it (x,9)

) Mvvxe}r‘l\\c Yoerws y xeQ'@)
S & Q
Q'@ —— 5 " . . e
X > Moy o (xeX, "R M %e O % (x) ”ﬂapw (xe&x,?\)
<5 9. Xex—=>WR

Yixow ¥ §lyex)



Theotews [ #9) For (R,9) & Powneote oo - cdegpry we hore War folowing
Ctb"t sequence w Qe

b R), —>OA(RE) — LR S)

Vde:  Twe "2 wwesiche” ossumPhon \& gove ¥

We foctwemore ot o C,- peckrown WR(R &) oW
Undeslying specimom = K (2)

2 Fred piwts working welh —~oke Sauvere
C \ WAL - R
KRR Y GRS X —» X > 8% = (2=Eq oxS?
TUMRIRE) * L(R 4§D | ) |

Nw wie 2
Rk xed Ponts workne well wiw colims X e Kwlz



0’@ o ‘rice “'3”? “ Tensor with e ciecle’’
[ G oas conrruchion
TWM(R) =R @R ¥ | N (R)| Pomis Frace mop
: R oR
0% ey | & iWR) —TNR)
= mM— ‘;) ® ‘:)

T uoksvedl —“Q\mwa.M&A&m : Twie \s o
gumfw\n. s*—sv,c*mw-\
Tde. Rebue THH 4o o (gunnte) G, - sveckhuw | us‘mg e cetlechon & Y e

let R be o ﬁwr\% v CNI\\%~‘\V\\IO\D\"\UV\
o*%Re

R

TWR(@Q : Rer 2 |F— D e J|"D%

H\-WepKins - Ronewe) e ER(R) —» THR(R)
Noew

MR = ReR 4@:

Tweorews [ Dolo-Moi-Taddhkono- Reew ) P THR (R) 2 TR ® TR

Teoce vop of Cy-speche



@?a@wmwé«rGﬁ%@’mﬁg

TR(C.§) Shovd be of e Form 5 € (€ P5Cz0) ®

G(D_{sznoicln) t’(c1 )co)
® ®
Qouwm f) I
[“l = Co._‘cl,MCG
® ®
G(DiCn.,P&QM) t(Cn,Cn—\)

® Ginc,.,,c) @
CCor s Cann) SMWMOND < (Lapy,,.. . Co) - SUWMang



(90 o Vouncoxe 0o - Codegomy (€.9)

Ce
C -+ BE (€50 54.)
Pecall: F2TRIR)I 2P RoODER ® o''®
" C(D_{sznvicln) G (c, )co)
® ®
[“l — &3’4163
4l
® ®
C(D&sz ;D&va) € (C,,Cna)
@ Eczctogc)ﬁ:cn)®
n

C et
P2eTOREL) ~ 1T him T2 T 0, DeCo) 8 Tt B ® ClnCa)® T~ B0, L) |

1=1Cn€




Teotem: | R. | Thare exasts o foncvor wiich 'S dogectdise on Me oove Sorwa

TR Gl —vsp
% MR (e.9) 2 \Cﬂ\—' Co\«m T2 €(C0DeCo) ® Tl L) B ® ClCW Ca )W g C(0¢en,e) |

G- CAEC
Monla Muavance | R,
PUTRIR &2 v @‘m ® §R
TR (R &%) iﬁ‘ll

’\,ic“u'wo&en)f to "‘B\L ?‘OMCMC fxed vonts
of the Pore) Covmplahoyy









