Derived Cafejwi‘e.: awnol
BI-J‘QJ"I-U'M&K Gcﬁhe'l"h;r

Yos IRo k&wAmATa & r olzye)

X SwmocH, Projecivse Vanieh I
G’I’L (X) QBG‘!‘M CO.,‘;‘zjuy) e-*F

tohevewt sheaves,
biresar geomehn,
Db(Cv‘N*)) beunded derived cat

brrah A
'Lr?mju\uﬁd - - th'v
C- Ainear HO“(A' B[h])

Lk
'F\"h;"'c HPQ hz diam Hom (A:B)
€2



explict shruchure
e X = P"
0= Qtmm Outem) = ..
"*JI‘('?-) ® G(-‘Z)-aﬂ'(l)m Q=1
e - P Op — o
E € D*((eh (xx X )
AT 3 (A)= Rp.. (PA® E)
two. sTded vesolwhrn, £ A€ loh X
{ 0 —vs"b:) R™"(x, Ao @)@ 6, (~P)

— ;G_“’ Hr-hﬂ(x; Ae-n.p(f’)) @ O(~P)

—) e, p
— “§2 H W(X,AQQ’CP)}Q@H;)

20 s |
| } o A Bﬂ]?ns'o‘h



©) Acz0fnei-1) o
euerh’:nl collechon (A., A.,,)

Hom' (A AJ) {C tgo
oy

Huh-\‘(A,,Ah)tb ,)k
thong : How' (A, A;):0 T80
Complete 1 genevales o5 ©
Smollest Priongulated cetegory

A= @Aj‘ , Rz Hom(A,A)
. D(x)—» Db(md-R)

'3 S RHo\h(A B)
MOA e——1 M

quwev
Nt Ny
'ﬂ._g.# ﬁé

Ofr)oin) o) OGP

Rewdea)-Kepronow



Semi‘or‘ﬂ\osom.l decompatitien 4
D=<@."8) =<B, B>

® hriongulated subcafegory
‘@={AGD) HMP(A.B)‘%B(-G}
VhpeD BzA?C C ',

(ex) D(ﬂ’h) - (3(-71)’..._’ @[-g)’(9>
(rem) wo orﬂw,ona\ cle COWmp,

8 sohuvated = SO elocamp.
€x) DP(ChX) sedurated
cf. Brown vepresentnbillty



(ex 1) Prcjech‘u Spate bundle 5

1 Ye Ply)— ) M Frurapeet
DY) =<Dx), . ;= DW,, D(x), >

Or‘lv
(QXQ) b\uwmj wp ¢ Y-—’ x
F > E

DN =yDE) v 3aDIE),, F'DH)
diviseria) cow TVackiow

(ex3) .pl;-',
FecX

//“-%«C\
Rv)=E < X . x* > ETeE (V)
\ ~
&< 2
< owi-l (_’)\'

'F‘IP S)Y'
Flop S=7 Bewda) Ovlev




£
D(X)= (3¢ DIE), - 3aDIE),, D"

=L DX~ Dx) f.4.
genevalize b MMP ?

€0 X Fame I R P=), K'a=)2
C wodml: f vbh.m™ X

cta | » cl.:' 5
Sewnwus '-{ curve

E univ. bundle ™ X x C
3. D(c)—DX) F.f.
U.'. . vk § Cpiner bdle on X

D(x) - < Uw .Gx . D (C)> Kusnetsev

ex) HY (X, 0x)=o ©>o Fane
= Ox evcephowd ..

= D(X)=<06x.B>



Serve fumeter  (unique)
S:D—>>D
How (A .B) = Howm(B, SN
Swmooth pvej X . S(A)= A® W, (X )

K con be Yecouevel
(ne¥ Coh X)

€ex) Kz0 3 wne SO deconp
) S0 S 0,
yYewm £:X =Y R&O=0.
= D(qex)=(C, D(re YD
C={A| RLA =0}

222 Pevf (%) o bé(CAX)
-Fw gh,-\w X



an ¥
Mi'mmu\ e del ijm-m Lo’ MMP

decrecsiag K (ov ke B)

X nevmal M‘e.l-,_ (X,B) B.@®.d\.
Kx ®-Gti.  K+B @-Cadto

Minimead model = Miaiwel K

et uni'qwf. , but K+ e?w‘\m}e«ﬂ'
©x) X = totd rpece of Og- p)

/4

W-k
YQP( Ky = $icy + e E

k>0

hk & K'x > KY
s“int\.ﬂ'r) appears Tn elim 2 3



() Mew Rber space 1
$: XY  dim Y<C dimX
(2) diviserral comtracke

q): X=Y Dbiret morplm‘am
Con’hrad':s [~ ?Yf‘mc dt‘vﬂtv

) €15 P X--2Y Dbiret map

i'.'uﬂh'rp‘ﬂr?t. in codim 1

(%,8) X:@-fachrad
prejechtea /S‘

B T (n R)- dirtier
Miaimelist © terminel (an *erm:‘nd)
Mex  m u\i"l')' " Canonicel (203 Ca.hnnTa.n..Q)
f.Y=X
Ke= %kt B)+ T6;E; 2550

() 20)
%71 (a;2 -1



b
Peef (x) — D(x) — DP(¢et X)

. I\omology i ¥ cobn.m.‘._w"

AGSnmpﬁ'on :
(1) B Z'e-l. ; “6'1"'""‘"-‘, 767,,
Q) afmm'l'\\ U —» X ihllh-;l'“k
'F*(Kg'\ B)= KU
R= (U’;U)~ ";-E-L’-. U  <tule
% :(Seh)= (Guepetd) DM shuik

"Obj X(S)= Hom (S, U)
th‘x(S):- H'N (S, R)

ya(“hu\)

ftw)=fim)

% (Spec C)



I
Sheaf on X
= sheef o U eguivaniont wirt. R

Coh (%) obeliom cat
D(x» = DP (G %)
Sevre Forctoy @O’_I(kx'f B) [d-‘ile

€x) X=P(a.;--a,.), B=0

D (X) - < 6:(“ Ta”")' Wi oﬁ(-l)xel>
Shrong excepomal teleching
Ox (-P) = T« Oy (<P) Wt excephnd

Conj (X.B),(Y,C), &, % as abeve
Ky+8B £ Ky+C

- 3§ D(XB)=- DIY,C) ¢f.

(K-eg-tonle) (Do er-&m:fem)



1
: SL(n.€) fwile
o >G'(:G:"'/G';..'(Bﬂv)
X=[C"/q) .
= G-Hilb (Cn) L5 x
Assume  dran Y:Y Sh+lk
$ W \( Smooth | KY- & v
(2) DO = d(x)

) n=3, GcSlam )



12
o x—.'Y/% = Bk
Pk —opt & i

n>k D=L (), O, -N.DW)

n=k D)2 DY)

nek DY) o {6 6m)-: 6%, D00)
Czi §¥fﬂ~trw-oF\emyﬂL1

shbiliver Zie acks by 4= R
(Mv)

(e)() Y-_-. x: X*

¥

dim X=4 S'Moo'l'\a, Eo [[5,;
NE/ix =~ (-1 O (=2)



i
E'=p' Smgx*={PYCE
Qe %' shhilieer Mo,

Ex =xkx;c* £ X
= X
2 ? x*

®:-RS, LFs: D6=>D (X
but  REGRFgl-1)=0
é(ﬂ.s - 3) = GtP( ).

(X,B3) @-factriol Foric

B: invariomt @-diiser.
&> 970»,;‘{'::“\ -ch Axc NKOR
¢:. X222 extremal Comtrachnm

& well w= <‘U'::"a Vi ?
ancypmﬁ“nsh an ey, cuyve,

o < >w,



1%
al-u;* G\V;'r | sia e a“*.v‘”*‘ 0

G:¢2, 3cd(ar)=\
a:»o IS
a:=0 ode) S &3
a:¢c o (%) €€ € e
2L § (G Ny
Movr: F“uv spece (3 sng)
(O"m 2= Ny - )
divisertal Comlivacln Bzwn
'Flr',;?n’ CGV‘!&V&L’\'&% 0( »

D Pﬂ'm divisey &—3 U

B=Z XL p:
”ﬂ'wmc-.b; W:H=)X

Kx*B (P-M,Cl'h

b f_%#>o
| t




(s

® Fome, P21 case (Azner)
?(‘!:"- amu) — X 'h“ Tn code |

T T

L

Pla:, au)= X  etule
0, Zhd)| 0> Txk:5 3 22 %
Mﬁ C""PMC “torbw e ek
o M“: Mu" fpo

" oA
N — l:gt Nx/(g RV:ANx)

v, y Re) & T ne
C'-" Z("" E‘-‘E)E: Q-div.enZ
o .8 NG 2 Ev=Y(D)

Tq T
1&32

D)= ¥*D(2)@ Oy kiba| 033 42k
SO decowmp . ? ..i%’- >



@ Adivisoyial contrechirm i

D=Dn,, vt div, Ecef,D: )ecem
4/""(*?3)\:

f 3 't

L L

X —— Y= Z
Ny

fe3'o, (zn £)=Ox( T heds)

vol

et B 4 R e

D= F=e(D) Mar fha spa
Ny —> t’v e Nx/Z vy,

Qv —
V;‘."__"‘EV.r R )

. Dolp = -LB"
but 3*6‘(,&;)" @,5(-5;)

for §:D—X |
= gcd (a:i—:), adc= tae



DO =5 t'D(F)O0,(T kD),

£u9" D(Y), 0> Idu'lu 39;_>

Y A A ' Y

SO dacompesiivn.,

@ ‘Ht? X X"
'f\z/tf"'

f 0 s “z:u‘ < Z-s-'T . Q.‘:-Q,-

|i‘\cn

D0 =3 #*p (P8 6, (Z‘l &),
£3°DIx)| o>zez.'=-:.> TED

SO dewmp,
Covr tomplete uw\u‘\»‘wd collech



dim 3 Cane &
(X.P) germ o'f' o Fermine) :i‘naukh'b
(X, P) s (X,P) comonical coverivy

- MKy ~ O X’ Qovewnst,

(Mvﬁvev:u\ wm?ﬂ, i Ce A'."m‘]_)

X hermal pnj‘ec.%\n,'f'erm:nd
¥ canonicel covering shack

D(x) = Db(Cc{*)
I__Iﬁ Kx s k\r
= D)D)

r?d,e\&ud, Chen, k.
Va Bevrgh .



19
Com Sequsnces 3 D-qm'w.\m

Th (x,B), (Y,¢) satisfy assuwmphime
E:D(xp—DIy.C) £5,
DLY.C) = { pix, ey’ DY )

= JEe D(xxN)
st. B(-)e Pu(pl-@E)
idea: L sefiiiontly awmple ow X
A =MQ;AM =@ H°(x,mL)
BM-': ‘(Ch(Bm.g?Al-" B...;?A.)
R= kCr(B».?GK—& ﬂh_'gi_)

- l:ha Rm=> «= L_‘@R\"’Oau
=0,y ©

E {‘7':"‘3 $(Rn) = }

Ovley, K.



20
Th (x.8),(Y.C) saMsdy cond,

D(x.,B) = DY, ¢)
= ) dimX e dimY
") @ H°(x, WM (KetB),)
m¢2
:@ H°(Y¢ t_M(K\("’ C)J)

Me
hence W (X, 2 (k483 =% (Y, 2(Kve))

() 1 (xgeB) netd € 1 (KyrC) net
V(I +8)) = v (2 (kyr o))
@) T4 w(X,T(x+BD= din X,
+hen X?;';\', k,‘-vs;-k\,#c,

ideq : K is CA,*'l,Jnvfcm‘,, '.ae.co,u..u
S.('vve, -qu_c.ﬁ'v (¥ ; hnfc(n.e_,



Ye Iy
'0«‘1'\ Cown ,ee.h..u, "

M) o7
groew X, #1Y]
h\';nfmg’,\rﬁx}/
| Y ﬁ

£ 60,



