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Analytlc K‘H’\eory
2R EI K% LR

ME BaalArite 2" Kiemoﬁn -Roch Theorem , #&ff
xRt 17w 8 n, o compact Canalytic mfd ( Rv
complete variety over k) £t o " Grothendi eck - Riemann - Koch
Theovems .6 k= 8+ Af:yah—HirzebYuch (1)=& <
Embeddingn 3B sk 2 v 3 #x, Projection =4 L <0 ok
HixscBrovdps.zLczzcHvohivaionr
HiejherToPoloycal K—’rheoy(l Y A‘gebmic K—‘H\eor)/ THhBH. THT
i3 Analytic cycles R s/ L c<nzs) s Higher analytic
K-theoty 238t voT s c0d 2B 2vzk
ZTHkoTHAENILKH 58w . ZHYEL V> Z DI ¥,
REHER 05 e RBAF =6 4 s B E 77 57
vrynvBriy s Yy 510 £ H HHARE A o Stein space
(R algebraic & scheme) o — #RAL « L T Amalyhic scheme o P23 &
%(ﬁ] LLv K. K 2r2>9 Analyhc scheme £ =22 &~ s 4E
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gﬁf - Kk Higher Analﬁcc K—Jrheov/v'ﬁﬁﬁ‘z LTHEDID XYV 2T
hy. BEHoEd ot =S 5 5.
£ o B (1960)
C-onalytic space (X, Ox) 1= ¥ L < SR e BlE
@ (X,0x) 1¢ Stein,

an B le 25 Hom to.€-sy COW, C) 1 homeo,
"' > '~(f""‘"’ fex)

»n -k vL 2o
Forster- H#h 0 ZH (1967)
Canalytic space (X,0¢) =44 L < R Bl4E -
@ (X,0) ¢ Stein
an (T, Or) s C-analytic space 1= 44 L
0+ Homg, g (T,X) —= Hom ool COX, 0 )3 homeo,

£y . Stein space (X,0x) 2 analytic structure 12 1Lopo/ogical Ting
O 1= s » XEBR %2, T LEY) Sy iNnpind, > il
F =L «, Sten space 1= affine scheme R £ x5 2 LK<
Ry, EMEIKIR £y 2 5 ) — MR AFR =4 1L < anelyhic

scheme NHEX x htc. > hE BB 88 123 v,

E'Q“ M :b’O'V\,
A commutative r:}n} with unit ¢35 ¢ 2

¥ A— Rt desem-nomH 3 v 12
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M (Ya,beA) 5 ¢latb) < 9@ + 4(b)
@ (Ya,beA) 5 ¢(ab) < g@-¢(b)
) 4(0)) =0, §¢=0
3k, semi-norm 43A->Rt =L <
vwdg: A—=R:e 5 ars Yod 4(a) = L;:‘w@(a")’%
b v=htsem-norm vy, RoBMBakt 2#r s
sem-mrm % % reduced vof X ;
® (YneN) (YaecA) ; g@) = g@"
(i:;s (YaeA) » g0 = vadg(a)
R, Ro® 2«1 semi-nom § % prime v oFu
@ (Ya,beh) 5 4@b) =4@-¢b
25 o Sempinorm 4.,4.3 A—=Re =5 L2
4.5 %, é (F3c>0) (Vaeh) : @ =cgLw
semi-norms o family Ta #\v Convex +oyolo3y 9 %Hven
M €T = sup(f, ) e Ta
i 3eTh, ¥<% = ¥ eTa
+ ;‘ﬁfz ’§'$ r i, (A}'D\) & Cconyex Ying 2 ﬁ‘d\“,
X, @h= Afier@) r$X associated normed g el e v, T
T A A & %A== (pA\ T A, 5 mA <> 3A & dense jmage
355 . 20 L% convex Fing (A, Ta) 4:3?4’1,’( (%A, %)ZGH

Banach ring o inverse system v 4 Y, Y %e'[,q E¥ L 2
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AT — (A g) nB& b2 vrs
: ;
tNE 4 b, LN sugective ors, (ATa) & comglefe,'!, # injective 9 £3.

separated,  separted, complete 4 convex ving 0 2 v % _pro-Banach ring v
v o¥d, AL 1 convex ving (A.TH) EFH LT

Sred (A Tp) = § Y ARy ; veduced semi-norm| (3 3€Tn) : v<%}

Spec\(}A,?I\) =1 9 A>Ry: prime semi-norm [ (zgen) : p <3t
vH 2, Spee(ATa) el »n 3 < 3 Topology 25 2, ringed space
el T R k(S ) v6:2, 5 5 B4 sk $4 0 % Stein
Scheme (£ L < @ oaffine amM.'c scheme, affine amalytic space) x ¥
7, 20 (spe(AWR) FBY A pe 5.k (X,0) i omlytic
scheme YFIFN 2L 02 H-1<. = 32, (AT v (@), D-algeln
T4 K&, Spc(ATa)= Home (W), (€.1.1)) w8y, 5 (AT
Banach C-algebra 1 9 h @ Spec(ATa) i@ maximal idesd space L@ 3.

MY F
(A1) 2 Banach C-dlgebra, A (A) £ moximal ideal A L
> M weak Topolegy 1= B compact v # - Tvws. X, K <A

£ Po invertible elements v 42 vz, L oF koo *::;( w3l
(Shilov

1) (A\(ens—ﬂo)/den) f H°ML(A);Z)’l’ker(AﬁA*)%IdemPO\))
H (MW, Z) = A/ exp ®)

4
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Bk o honstopy classessLA(B), GLLO] = GLAR) /5 o)
B L, GL°(R) @ identity component:
2) (0,Forster) Gelfand 1;& ? . A'*Ca(/'((/\)) : 2= (frfe)

i, semi-ving isomovphism ;

’P(A) o~ P( C°(/'Z(A)) = 5> \VB(AMA)

i

Fro,ec'f ve pr«,e&r ve C(M(A) vector bundles

A- modules -modules of over M(A)
of {inife type {inite e

4 induce ¥ 3.

3) (O, FoYQf‘ﬂ’) . Ko(A) > Ko(/‘{(A)) i¥ ring iso.

4 (0, Forster) Hz(/'f(A) Z) 2= Re(R):= lisomorphismclsses o projectiv
A— modules o‘f 'fm?@ 'f/PE Df

Yank 1
=i L
PR X538 T.L.Taylor #v % > YoEF < ik
1 v %)

CRE

D. Quillen o Higher algebraic K-theory 2¢g 2 L oo 5 4 0 1 #
% ¢ commutotive ving with unit A = £ 1 2 projective left A-modules of
finite ype 04§ cotegory FA % symmetric monoidal category, i.e.
morphicm 13 iso. MM, operation iz EA0 @ : Py xFA—> Fa :(MN)— MeN
v #hd, PaoPar &3 'ocal:;a'h'on ?;"?A =L Ta, Paxha> &

homstopy - associative, homdtopy-commutative # H-space L 7Y 29
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Geomelvic vealization 1 B(’PZ-R)"’ T R) X BARTA)s , 8> abel Bf
T[,,('Bq Ta) 23 Ko (A), X, Plus construction 12 ’ﬂ‘( ? 256 05 BGL®)

= B( Lin Lim GLA () ® univerzal % H-space BGL(At =~ B(FaTa), v % - T

B, T2, Kul® =K (R)=TLBE ) =T, (KA XBGLAT), 220

Y i%s Nd, —F \"/)(acTca'iégo)fy%:: # L7 Gafegory Q) %
Ob@U0):=0b(#)

'—M
, N >k M’ -,
M“Q(A{)(MIM)::{ &J } 481 EIHM NHM obf- 1 NI“,
M /’V M td A 3 N,
N > ) (NOB ,, —
(i,j )QM%W)(MM)K (&’" )eM%(AgM',M) v composition
M/
NxN’>”-‘>N>-—>M
YY )
{%]>__L_> r\%,‘) Q(M)(M M )
Y vRETs. 208,

Ket)i=Tian (BQM)) v BE T4, Ta & exact category ¢
o KA)=Ki(Pa)=Ten (BATA) w1, T,
n Ke(Fa) =gKu(Th), KAxXBGLA ~ QBQ(FA)
2)  Ki(A) 2 gKi (calegory o A-mod. with s —vesolitions of lergth<n)heo
e A wregular 25 Ku(A)=pKi(Mad $A), 4BL Mod £(A) &
| Ca‘fegoY/ of A-mod. of finiTe type.
3) Noethlerim ving fromo. T: A= B 2 Brsa o finde Tor dim. n i3
2K (§ MeobMod $A) | Tor (BM)=0 g0 n>0}) 2 1Ko (Mod )



% (Devissage) : Noethevion ving Ao nilpstert two-sided ideol IR
K (Mod$ (WD) 2= 2Ky (Mad £(A)
8 (Localization) : Abelion (‘.a'fego)'y A o Serre subcategory Bz

> Ky =K, (4) — 1KB) —> KD — Kolp) 0 1t tact

6) Dedekind domain A 20 qusient field k 1= ¥ L 2

— Kini(k) — W{.GJS.MIg;(A/m) — KiA — Ki()— - (enact)
7) (Shermon) : 4ield k v Dedekind dowain k[t] 1= 7 L <

0— Kl — Ki (k1) fﬁ? .};Lg,,,..ﬁi?,f REY,)—0 (exict)

%) Nocthevian ving A 1= 31 1 <

D oKe(Maas (ALED) = Ki (Mod )

0 gKi(Mad$ CALE £ 22K (Mod £8) @ £K =1 ( Mod £(A))

x5 = Aw Pegular 25 13,

o Ke(Am)) = kA

" K (ADLED = Ki A ® Kiog A

Not mecessari ly commutdtive Yirg Aty =

NKqA = Coker( KyA — KgACE)

Hl, & Ob(#ity )={(P$) | Peob(Rr), P5P i nipotent }

T % exact category,

Nclq(A)fﬁkn.r( Ky(#2,) = KeA) 33 H,

i) NKgA 2 Nil g1 A

) K%(A[t,t".]) ~ K«i,A @ Kg-1A @ NKyA @ N Ky A
V) 0— KA—>KsARI @ K ALt ) —> KALL. t 1 —=KprA—sp  ox0d)
7
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7) Scheme (X,8) 1= X1 1 T, KoXi= zKi (category of vecor bundles),
Noetherian scheme (X, () 1% Lt QuX 3= 1Kz (category of coherent G- Hod),
¢ < H&,

(X, G0 5 Regular; Noetherian, separated %5 IGX = GeX .
X:=spech #% Regular 25 Ki A 2 Ki (Mod §(8) 2 Ks (Spec A) = Gz (SpecA).

~19) Noethevian separated scheme X o closed subscheme Z., Ti= X\ 1233

G U — GE D GX L Guu— - (oadd),
X 51z open VCX e L 7
— Go1(UnV) = Gy (uVy) — G5 (0)@ Gyg(V)— Gg(UAV) -
11) Noetherian separited scheme X o set of pt. of codim. p & Xpr <
EPCO = L KopoyCeed = Gpy(0)
#1 3 spectval seguence 1\ % 3.
12) Y BUE /{,,(X):={ FeCoh(X] cod:mxSurr(7)2P} Yy 3 3,
M X 1z very clean, ie, VP20, Mpy(X) > Mp(X) 13 2ero map |
Kn(Hp11(0) —> LK (Hp(0) for V120 % induce 35,
@ Yg, EF()=0 if p¥o u edse homo GrgX = EZ¥(X).
Qi) ¥ nzo,
0 —&GX —1L Ku k)2 L Ko kROO—> - (exach),
19 (Gersten) © Gny & Urs GuU 5 associdle U: shedf v 7 3 B
Srec(@x,x) is very clean for YxeX % 5,
ER OO & HPTE 0= HP(X, Goyx) |

g



46

Uk o%> T Brown-Gerstend spectral seguence
ER) = Hem 0= H(X.G-3.x) => Gpg(X)
Ay, |
) (Sheyman) : b EL()= ETAXIt]) 48 L X[t affime line over X
i) X, XCtT #vvery cleon A5 HB.,C;.(X) Hiba (X 1)
i) X o reqular 7 X, Xt v very GIQM%H (x[-i:’u)..l-{"xL 0()®H;,zcl,6<)
19 (Gerster's conjecture) = Regular boeal rims are very clean ?
16) Regulor, Noetherian, separbted scheme of finife type over o field
4 very cleon . £ - <
(vam'shmg. theorem) : H;lzch()()" HP(X, Kgx) =0, for p>%
(Block’s formula) : HELa0®:=HX K, ) ATQ) (= Chow grow)
1) (Gmy;on) smosth, quasi- fra‘)ec'hve variely X 1= X L <
Biooh(x) =9 Hr (X, ny) = @N(X) as & §raded vings
etc. 5 f’ﬁ E Qu.”en 0 high-er alg. K—groups BEND R
giﬁv TV 3 . 22T “odization” nBEAF 3 “completion” 8 F
ﬁ:{ 3 %‘ 1= 4K » < Qui“en N i 27 rE < b;‘}ker analy‘hc K-
-H1eory @tﬁﬁif G,‘ﬁ{’-!—/‘%Z? Y. ﬁgﬁﬁﬁli twtlo
PHE - HR 37 BaREI LR LY 0T B o ERAFE 2
1F\v7dv . T2 TR’ IR o Kovoubi- V.llama)/ormw% 23 =45 <
analytic K-'}heovyﬂ‘*%—ﬁx Ih < w<, Exoc category 4 1< HT3
negative 1 alg. K-groups Kald)it 3 KEFXX N 2w 8 v Y,
g
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Karoubi- Vi llamayor nkrF ez HEo LeZ | T
analytic K-theory AR 2% 3.

Ring with wnit ArxL < coneC® % peymitonts v# 1T 2 M=
ERRRFIDX(Ao AREA oL & 7 s B3 %
| RERITP| AKX nBving, A= UM 45 < A RE o
AoZxos) T2 FFlo@Bl4 770, SA=CA/E17E 5
Ao suspension ‘E’/i% 9%,

18) (Karoubi—ﬁersfewWagoner)f Barcay s conlractible.

| Ki(cA)=0 (iz1).

19)( GersTen—Wagoner)5 fibre of (Ben iy — Barcim) 2= Koh X Bertay
31515 KohxBe i — KoAxBarctn > KoAXxBar &y 1t fibwation.
Bt QB = KlxBaly (=BG = QBAMD )

KA =KiA  (iz0)
29 Quillen) : B —>BAF2y—>BAP 1¢ fibration = Gersten-
Wagoners fiburtion 0 delooping.

o (Kovou) © KE@=K™ (A (:z0)

4B\ K'f‘{(ll\)'-= KoS*A = K4 S*'A

KPS (R):= koA = Coler (K SrATt1@ Ko Lt — K ALE D),
22) (Bass) : Noetherian ,veqular ving Ae#1L7 KWy =0  (2>0).
23) ( Gerﬁen-Wagoner) (- sFechrum EA={EMn}lpz #

EW=Ky(S™A) X Berespy  (m20)

10
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1X&- < ﬁﬁj % Y, E(A)ﬂfﬂE(A)'n+1 T
m(EW) =him, oen (E@)) (2¢Z)

N-yo0

r ECH |
(B =K@, me(EM) =K@ ¢=20)

24) (Geysten -Rector, Dvor) @ Lok ynifegral comyle’hon functor o
Boushield-Kan ¢$2%, Belw = ZuBaLw
25) (Wagoner) : Tdentity - preserving ving homo. $:A—=B ==L T
') % R o pull-back d:agram’{'%% 42 '
r'§ —> SA
Q lsf X, inducfive 12
 CB—»SB, Sfi=S(s"'$): S*A —>S$B v ¥
X(§)==(Xa(§)) 5 Xa®):= 0 (KTE X Bew (i)

(lzo)
X0 )= Ko(T(S) X Barcristy)

THRERTH v X6 13 Q-spectrum v #Y, Yelofive K-grovp
K ()= T(X@) = B tien (Xn)

%% . 2oL 2y exact seguence
ceee— K (A —>Ke(B) — Kin (f) — Kt (A)—K:1(B)— -

N s, Pz el 1A A LT KAD=K(A—4)
Lh T @ KA —K: (A —> Ko (A DK (A)—> ==

11
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$1. B0 RE
Stein mfd (X,0x) = HL 2
1) H(X™, GLaGwd ) = Vedyy (X7)
H'(X™, GLa(Gow) = Vet T, (X™)

2) (Grouer) 1 H'(X™, GLa(G9) = H' (X, GLn(ey))
'/{ﬁ" T, 2502 sy Grothendieck group E¥F L <
3 S(X™) = KE(X™) 5 ving iso

4 For N0, [x* Grass(« N Jp, == [X™, @rrass(ﬂ N)Jt,?

ved,,. x vecn.,, (X*™)
HY( x““au(coxaa) H! x’f‘* Gl (€xt))

5 (Grauert) [X% GLA@D,, 2= [X¥, GLa@© Tty
5, < Ah)/ah-‘Hirzemeh ? K—group = % LT |

6 KX aK'(X™) , K'X*™) =K (X)) (Bots periodicity)
= ving with unit ArEH |7 GLad <> Gl A s00—>(2h)

GLA=Ym GLLA ¢ & < 7. Bass- Whiteheod group Ka(A) 12

K (A=l (A a), 6L(AT , 4BV [, & commutafor subgroup,
VBRI, 20 F, |

Ki(©xaw) 5 pre-sheaf U= Ki(7 (0 0x) = associale Lk sheaf,
Ky (€t % pre-shest UKy (T(U, €)= "

vd o, Ki, GL, [6L,GLY ¢ filtering divect imit v commute

4% 1 K@@= Ki(Omz), Ki(€xm, 2 Ki(Cxtr.z)

2
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GLn(0) /16 . 6LaC] = GLa(©) /SLa(®) = CX K105
KO = @i, Ka(Extat) = Exo
# .7 Don=-105FA v L <
M Pe(x*)=H Ki(Ge) H (X“‘P Kiex)=Re (X™)
W= EA):= ielemen'brymdmx &5V -»(—1 . A ) 1< #v‘l‘iﬁ(**\ésubgrour}
v 3% v EA)2x [ALW,6LA)] T, Steinberg grop StA 2

5O Xe5(h) = Xy (o+b)
Ho, ac A X5@- Xy
St(A) { 1!,,9”(.,.“ [X w, )2(9] Xse (Qb) }
T HEPR NG [X; @, Xpa] = 1 }*ek, Y]

rR&ET % B, Mi\nor grovp K2(A) 17
K, (A) := Ker ( St(A)——» E(A)
X., Q) b—> e5<m

VEEs N3, 2oiF, Ko(A)=Centerof st(® <. AN

? e “® A
lom'fnﬁ o #% A g A SLA)

0— K%A) —> StA—— E_léA) —1
T b Y, K;; St, E® filtering direct imit ¥ commule TZ:V
N SLOe), SHGew) ete.t TH>SLIP (@ 0m), TSt Oxor)
Qic = associote | K shenf v ¥ Hn
@X“‘ ® @xan
| ¥
0 —> chfxm) —» St(@xon) —SLOcon) —f1

0

13
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) (BEE) : HA(X™, Ko@) 2= HAX™, Kalga) 7
X 5 K —#% & Qullen o higher alg. K-groups 1= ¥ L
HP(X® Ko@) = HP(X™, Ko (€xm) a7
Block's formula % £ & 1= X 1 3 ¥, HP(X™, Ky(Oo) r analyhie
cYcks » ‘l‘%ﬁ‘é ) HP(X)“': Kp(me)) 1t fbpo'og.‘ca' c)/cles V)ﬁ?ﬁ’é
HFaotwrsvBbhs, T analytic cycles ¥ “topological C)/cles
vt R-2h, 10 R 0BT o Ketheory o LB 5 ¥
|, K =45 cycles & B equivalence relation ” % £ o5 o id
BEveEbhuz.,

3Z, Vath ving, Locp ving, Cone and Suspension
W s, convex ring W ¥ R T Hausdovff topology W2\ 3¢
nxed %,
N (AT), (BTR) t =- nconvex vings & T 3 55,
g: (AT) — (B, Tg) #v bounded morphism
@ ¢: A=B w ving homo.
an (3 ¢ >0) (% €Ta) (3c/>0)(Vxeh): H )< C v’i(z) +( Inf b0
8L, 2080 4 1t Banach ring home. (g ft, 74) —(3B, ) rar3
2) pro-Banach ving (Am) ::# \ X
BT =1 fo=Z0nX" | tueh, (%BeTp): T On)<ran}
e <, >hiF §H) =2 Fa) <t 73 3 seminormE £ S

A

14
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pro-Banach ving Y% % .

D ARt =3 AT 23 200 marphism B
| im‘z OnX“e(ATA}{x S W

ho(§60):= 0o , ha(fe0):=Z Om
LE T W NS 1 bounded morphisms.

4 E(AT)= Ker(B), QAT = Ker(fo) nKer (£ ©
Ao subalgebmt %), (ATR) & 9 induce Tz semi-horms 1= &
=2, pro-Banach vings v % 3 . E(ATa) & path vmg:
(AT % Joop ving v 3%,

DR 2 1=, ATPe-0h=AT) a2} fm] v < L

AT -} =10 =l o 2028 | o2 EAL (€)= ?—(d‘e,.-.;,,)<06}
Y. U4, Ha-wly =2 §0a-0) 43 Seminorm %
& > pro-Banach rig L% 3 .

5 MalAT) ={ M= 050 jem | B5eh, (5<Ty) 4P () <+oof
12, IMlg == S}’Féﬂ:(ﬂ«)) 43 semi-norm B> pro-Bamach ving. |

{f) gé Moo(ATTh) Y pevmutant |

M =(ER fcﬁ‘ﬁ )X (Amﬁl’ﬁ—ﬁémt: HITEHF) N,

| 40 OO

CAT=1Me Ml Amm =M M:.¢Femum+}

YH g1, Mo(AT) 0 closed cubalgebmuﬂ , 2 dY., Aocone

YR 3 .(C) o semi-norms |, g 1= BT 3 completion )

15
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8) Mn(ATa)=1M=@y), 150540 ] O5€A, (§en): IMllg:=SHP 5)< o0}
Y55, MA WM (A :M— (V) 23 ER = &y
MO = MAT) v 33, (AT = MA™ <Ma(AT)
(Ao Sfalﬁl.zed algebra v F &, Shi C(Afﬁ)n closed ideal.
9) Qushiert abebra SIATW=CCATA/ATY (A, Ta) 0 suspension

iRy,

§ 3. Homatopy.
1)=- d)pro—Bamch ¥ing (A%), B TrtH\ T, bounded morphisms
(A Ta) ——»(B TrhvT, Yor @ vy simply homstopic ¥ 12
(= ¢: (ATA)—>(A% 12 ; bounded morphism) st. fo'P =%, iy P=%
X FeP=F, R P= % . 4BL A(ZWX")=0o , A1 (= 0nx")=30n
2) X 51 Yo Y % homstopic ¥ i# (3o, i -V : (AT > (BT : finife
sevies of hounded mrphisms): Vo= Fo, YW= Po, Yot Your ¥ Sc'mf) -
homotopic ¥i=1,-, N-1,
3) pro- -Banach ring (A,"IS) N ConTmZi' tble viF Ta: (AW~ (AT8) ¢ hom%f«o
b zero YRET 2. AR path ving ECAT) 1t contractible,
A pro-Banach ving (AT =3 L7 (AT =(A, " 5% % 3.
> hdAREoOTR<H 505 (OA, 9T =(TTA, TITH) ¢
Eiz it @)0)= 2 300, AL # @@= $00), G-z €A
% semnoms EF-> TPk, 2ovE, A-REAA

16
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Oyn

M=(370) (AT = (AT € Ma(ATY
R¥ T . % o deferminait detM €A $ k23
(ATa) o separdted, complete T % 2 1 5, |

M #x invertible &5 (Ype Spee (A7) pldatM) %0
GLa(B) := 1M= (05) e Mu(ATa) | B¢ A, M invertible )

Ly Ma(ATh) — > A S Ea 3
GLk'Aj(A) —_— A* ={ invertibles}

Copen)

GLa®) 1= A £ induce ¥ R 3 convex Topology B AN 13 > L X
T2, A AddteE&ER T RGAM S Gl (AT
LZEZ, GLa(AT) —alwh ) *— (55) = E> <.
GLIAT):= 1w GLa(ATR) v <.

$ 4. Serve fibvation
1) Bounded movphism of pro-Banach Yings (AW — (B T) o
Seve fibwtion 4 % ¥ 2 Vnro FH | T induced homo.

% : GL(AW6-%1) —> GLI B I0—Ta})
NREHRY > VPpla-zo) c6L(BTx-51) :flom0= 1
AT (Fd=d@a-2m) € GLUIAWB-11) ): Be@=B.
M \F path ving 1850 projection  pre E(ATA) —> (A T0) R Serre
fibvation T $H % 2Sevre fibvitions & Compositiont Sewvefibuition ¢ %.

~ 2) Serte fibution §: AW >B B3 surjective homo. %7

I'7
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3) §: (AW —(B ) % Serre fibration , wecGL(ATA), v=%w),
B cGL((B W {z.-xi) st Blo~0) =v=9aw ¥z 8
3 L eGLIATR ) Fx@=F, d(o-0)=u .
4) ¢:(ATW) —(B.Ts) * Serre fibwhon (33 8%,
D E (AW — (BTl 1t Serre fibration
NEy: EATW—EBTW =& R4
ime: QAW —= 0BT 12 y .
5) Serre fibration @ (A, Ta)— (B, o) 1=H1 T fibre product
M= (A:m)cgm(wfm ) M — G > fw
% Qo mopping cylinder Y P4 PL *5:* lm
M@ & ATX(@W12) @ subving 7 (bW =5~ G - fo
D ¥ MO — BW:(a,f@) ) 13 Serre fibration.
W p M@ —> AT 1F homlopy eguivalence. L) A
1 :(ATR) = M) : ar— (a, Yy AL P1E constat polynomial.

§5.  fibration ¥ osfibration
1) short exad ceguence of pro-Bavach vings
o—> (Aw) —(A W) —5& (A", Tr)—> 0 &
N fibration THBIE, Y pv Serve fibrahion T, Tk T EY
induce X1 KE0 ¢ eguivalest TH% T ¥ Yy 3%,
2) gpimovphism §: (A Ta)— (A", Tar) v strict v 13, Tar #Y

|¥
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(AD) ferty W’ﬁrology 4 e@uivalenf THb > v I3H, shat
exact seguence () 4 cofibration %% v 1d, Y ax shviet T Tn
13 T&Y jnduce ThRKio Zeguiva)eu‘r b 5? ¥ ﬁ%?éol

D 0—> AT —(AT)L> (A, T )—>0 4 fbrilion 75
D 0—>EWT)—EAW-ELEWTw)—0 ¢ fibration.

m 0=~ W) —>0AT)-2E A (K, T )—0 ’
B 0—s (KT — AT —L> (K. T)—0 v cofibration % 5
D 0 —EWT—~E&W-E= (4 T)—0 ¢ cofbation

D 0= QAT —2AT) 25 04 T —0 ’
i) 0—> C(A T )—=C(ATR) <5 (A" Tar) — 0 "
V) 0—=SUTH)— SATY =5 SQ" Ta) —0 ’

§6. Admissible ca’fegoy/

) Full abeifegory € of _pro-Banach vings (pro-Ban)  #\ _possitively
admissible ’("/@6 ﬁ%m J |
DAWeoh(e) =y EAT) F(AT)—0 1t Ladiagmm
i o— (A\T) —(AT)—5 (A" Ta)—>0 & fibvation T

AT —L> (A, Ta)—=0 & Codingram 7
0—> (N, w)—> (A Ta) T € o diagram.

; /E?ﬁ'kjﬂzu. the_category o

2) Full subcategory € of pro-Banach vings(pro-Ban) #% megatively

19
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admissible T# 3 v 13
D (AW €Ob) = 0-~ATW —>CAT it €0 dagram
ii) 0— (A, Tw) — (A —(A"Tw)—>0 13 cofibration T,
0—= (N, Ti)—(ATa) 95 £ o diagram 73 & 13
(A W— (A, Tw)—0 tiéo diagram
s AAERARAEY

3T Positive analytic K- theovy
1) ¢ < Cpro-Ban) % posifively admissible caTegoy ¢T3 H,
€ Lt o analyhic K—-'H\early k13, -fawl/ (K 2™) oy 7
K : € —> (Abelian grovps) 13 funclors, X, € o
#E o fibration  0— (O, W) —(ATh) — (K, Ta)—0 WL
Tt Kie (A T) —> KK T) & obel BF & morphism 7,
KebkTvotud .
) Qm; T2 o Xk v 'fu?\d'o\ra'a) ;
& o B 0 diagram
o— (N, ) —= AT) 2> (A" Ta)—=0  (fibrition)
)l a ¢ o
0—>(8, To) —>BW — @ %) —=0 (fibration)
¥ LT Y

20
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+1 v, .,
Ko (A Toe) v, K (A T)
K:f,(f')l ﬂ l KW
KK (BT —2¥ > KL (B'W)

N+

i ME o fibution 0 —(AT) —(ATa) (A, Te)—0
1= | 1 \on} exad seguence sf abelian 3mps
=K A To) K (A, T) Ko (A )~ KT ) >
WNH D,
i (AT) € Ob(€) # coitractible = Kn (A Ty) =0 for m>0
2 pro-Bomach ving (A.Ta) 173 L <
& € GLIATT) v idedtity 1= bom%p‘c@(ao(meerumu)fﬁ)) Cios
o BeGLAT) homatopic 4’7 «@ 8\ identify L homsfopic
3 GL(ATR=] LeGLAT) | L& homdlapic To identity |
44 5%, GL°(AW) it GL(ATR) o subgroup L&Yy, M-
(LA, LA € GL(AT).
>od, 1. (6LAT) = GLA® /61T LEX
4) € C (pro-Ban) % Pbsmve'/ odmissble category ¥ 5K,
(AT €0b(e) R ¥ L <
KA = Tl L™ (A W))  (nz1)
KSATW = Ko(ATR) (hibo Crothendieck group)
et e (KX, ™ )zo 1. € L0 posiTive amalyfic K-

21
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’H\eov)/ v, C\VA, | |
5) pro-Banach ving(ATh) 4% flably v 13, projective convex (A
(left) bimodule of finite ‘\7F€ M, Tw) 7\3375’- LT,
MW @AW=MT) a3y vds. Alzr
Tnfinte dim. Hil bevt space Hprit LT EdH) {/abb)/. -
6) Flobby #4 pro-Banachving (AT8) 1< L ¢ Ka' (ATa) =0, n1zo0
) (problem ) KES(SAW) = KW (ATa) (1200 57
») (problem 2 KN (CWR) =0 for az12 27
7) (problem 3 (peviodicity) (A Ta) 4% pro-Banach (C,), 1)-
 Gresp (RoL1- ) algebra o A,
KA =KE AT, Geg. KWW =K (AW) » 7P
lo) (problem 4) (density) (A, W), (B, T6) % == o Bornological
(C,i,l)—algebms , UVi(A,Ta) > (B W) % continuous injedion 2
N Im(2) s dense in (B TB)
i) Ma(ATa) 2112 &5 T Mn(BT8) 0 sub dgebra ¥ & 75 17,
GL. (AT = GLABB)N Mu(ATR)  for Yzt
:?1 13§ Somorphism Ki (AT =K (BT  induce T30 7
11) (problem5) pro-Banach ving (A, Ta) 3L A= A kb diserefe
Yopology % Hh 2 1< Ying, GL(A) 12 & . discrele Topolory #4522
k 9voup vt 28 class:'f/.‘ng space ] o map

Barcd) — Bevca,

VX7
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TR SRR o (% TS EE s MY RER
T K= 1K (fa) = T (KAx Batn ) tz0 ¥ 3.
NP movphism |3 1=0 | L 2R E®T 55N
0—A¢ — Ki(A) ——K (A ) —=0
it 3 exoct sequence 0V% 3 AT 2 s AL = GLY (),

b Kh) — KA EstL<t

Im(f) = T(SL(Q(AT)) BT

12) (problem é) £ (Am)—?(BfE) % bounded movphism of Pro—BamJl vings

Y‘OL"’) B Yelative K- qroup K (f) ‘éﬁﬁfv—&:i—.'

§8 Negaf.‘Ve analﬂic ,K—‘H\eov)/
D LcC (FYD~BM) & negaﬁ\/eb/ Rdmissible cafegov)/ v33H,
 tto onlyfic K-theay iz famly (K55, 97 a0 7
K'_(: € — (Abelian grows) 17 functors (nzo) , T iy
o cofibration o—»(Affra)-—-'m W) — (A" T —>0 1IH
I R T K (B Te) —= Ky (AT aLel#Fa) Morphism
¢ ﬂ%%ﬁ?$@$U7
D 9% 13 € o csfibration o cafegory KR L < functorial =

£ o 2E o diagrom
o —(A', T,«)—ﬁ- (A, ) — (A", Taw) —>=0 (cofibration)

g < IR |
0 —( B'ln) (B l’l‘a) — a;”l Tp) —>0  (cofibrafion)

23
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FHL 7 KT 2 K, ()
K<t L . ~ lk'f;.' (¥
K (8" W) VLK (BT

i € o HE 0 cofibaton
0 — (K, &) —> (A1) —> (A, Tr)—> 0

EH | T R o long exad sequence A\ 3.
e (A ) K (A Y ——> K (! Tar) 20K A T)—>
i) (AT) oY flaby = K5 (A ) =0
VAT AW R’ KYAW=KNAT), (n>)

% induce 73.

2) ¢ < (pro-Bm) % ne(;at‘\/el/ odmissible cafegoy v T3,
(A T) € Ob(e) 1k | <
K (A= K AT (EB o Grothendreck group)
K (AT = K (S™ATa)
Ls g, (K, 97™m0 1@ €0 megitive amlyfic K-
'Hieor)/ vld> Twh.
3) (problem7) (A To) % pro-Banach (C. 1.1) = (vesp (R1.1)-)
algebra ¥ 3 B
AT =K, A ( ot K (AT~ K e (ATH))
Yti- 21 who
'y (PY"Hem ) FYo-Bb\nack ving (A, Ta) 1= g1 =< A =As K &Y

Z#
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discrete fopology 0 62 b Kk Yiig 2 &R HT > v kTt
KS (As) = KET(A) (nz0)

18y KBoss (4): = Coker(K2HARD @ Ko, (A&*J)-——?K

737 ,

Kow E0T0):= Cokerl Ko (it kP:f: (iD= KE(Aziten]

Y H< B?n\ |

e CATLE)

S (A Ta) K.B:”(A'm (nz0)
Y%, 2w 2T vinrtt Shs) — S™(AT)
FoooOKE(Ar) B2 KN(AT) 4 nduce 343 2%
> 0 morphism B~ £, Fl2 1T (AT AN pro- C*-algelra
overC NY 3 |
KE™ (As) — K" (AT — 0
1§ exact i T |
5) (problem 1) pro-Banach ving (A, Ta) . ie (Am) = %’{.‘_A (34, 8)
I< ;(:]' | T natuval zxou:‘f :ezueﬂc,e :
0—7%._ K GA. 3)—>Ka (A. ’R)——*Zv:: KnGA, §)—0
(neZ) N3 0T AL i g fuche fm o 45t
 devived funclor, . |
6) (problem 1) (KA, 8)ger, N1 > Mﬁ‘TaZ- Lefflers condiTion
¥ I "‘“’ K5 GA.») =0 Y723 m %

n( problem H) EXud ca‘l‘egoy//t k3L ana)ffo K- '}heo\y'MLF 1.

A
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