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Def. 3 s Glﬁ&ku(em)(‘\‘abh
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Semictable. sheaves have Jordes- Holde
filtstions. F and € a S-czw‘wl«f
£ T ond £ have same asodakd
groded.

M: (Gte'{ekv— Ha(uyam)
Then exwis Projective moduli tpaces
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on X with Chon cherechr v,
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Guas'lion: . Wk&"‘ is +he c.ohomolou
of a genend sheaf Fe M, (W

. Deswbe the loc: of sheawe with
‘unexpeckeel ’ cohomolo?a' :

Remaks S . lf we -fl'x rM end
let Ao, then b’ Theorm o f
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W(F)= - A(T).
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“Theorrvm ‘ G thscha- H srechowite)

MW‘,OM (f‘,r‘(yA) with ra2.
Then gennl F  has ot most

one hondeo cohomalo” qrovp
if X(F)<o0, tha HUF)=HD
hW(F)= - X(P). o
If X(F) 20 and p2o,
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Weak Bnll-Noeths  holds

l’f there exists "36 Mx.u (V)
suh that T hegs avr mxt
bne honten Cokomolm group-

£ M " (M s imducble, Thea

this i3 eﬂw'udw& + Saying Metr W
3emr¢-¢ Sheef heas ot mest one

honzee cahmdo” grovp.

P " is the dream sitvation. WBN
holds for/ar')‘oodnli spoces of bundles.



A'mda when ther are curves
with ne(,adivg self -intviedhon, the
‘iwlwv. 15 net as simple.

Example : Let Fe = P(0p® Ol
Lt E be the cection with E'=-¢.
X(Og, (E)) = 2-¢
In porticele,, if ez2, X <o, but
O(E) cleug han a sechon,
Mor 3&11%1{7 , 1t ean hdffm that
X(F(E)) <0 , but X(FH>o

S0 'Hu. Eweo cher. alone cannet
Pmdu'-l' +he ahomolom .



-mbmm (c- Huizmac.)
Mﬁ,H (r, M 8) > ¥ 3enw\ck¢s€.
() Fpz-t = W@F=o0
() F.pe-t = hH=0
(Inparhicules, if p-Fz-t, W (F)=-2F)
is the only porible nonzwve ch.)
By Senv duslity | assuma Fope7 =t

CEE-pz-1,thn F hasat
Most one nonzee cohormmivyy Juovp.
(WD E. pg=, Y
Ho ( F(-eN = HelF).
aud the ampufation induchively reducs
b () o 3).



K3 swiawe:

New fatvr: G¢ has beth W°
and W,

Setup: X K3 swhace
Pe(Xd= ZH, H'= 2n.

Examgles :

N+
® 00— 09— O(H) — F—>0
on X (H*:2n)

F is a sphaeed, stable buudie
(e 1t is the Ml’u‘- poirrt in He
modul: spac) .

H°(F)= Gl(nn)-.and H'(F)~C.

@ Let X be a degrne 2 K3
Let =i, £=4 ,fr22, ez .



be the fibonace. numbers.
0___. 653"-1-__’ G‘H)fzk __‘?_.o

E iia stable sphoical bundle .
I+ s the um‘1ub point in the moduli cpacs.

H(F) = d:.!:f:k-fak-a H'()= &fu-;

@ X a K3of degre 2.
Mukai vector ¥e( ¢, rk+l, nk’r + 2nk-)
My (¥)-2% jcmml
N(F) = max (0, r-2nk - k)
W (F) = (nk*e1)r 4 2nk -i + W'(3)
E xample with (=0
0— O(kh] — F —» O, (D)0



Here 0,,, (D) s a line bundle on a cune
n "'“.

X( O, (D)= Znk-¢
If r>2nk, . H (B ON40
We sa that H°(3)¥ il
H(3)= €™

(Set up - X K3 P(X):l
ReX)= ZH , W= 2n.

Mukai vector
vwie)=( , ¢c., a) = chle)Jtoo

AX(E)= a+*T

Muke Pairing



{v(E), v(FI)= c\(E)e(lF)
- Ceag = g2, = = X (E,F)

Bas;o fac\s abou¥r Mmoduli space

V=MVy , Vo, primidive
Muka: vectr

Theoremy ( Mutas, Yoshioke, ... )
Mx,H (v) noncmpﬁ L= vy -2,
O ¥ m=l or \I:>o, dim M,'Hl\c)
=vie2
@ lf Vol‘.’ -2 ) “’gltn HX.H (V) l.S a
.sdn.,'e point
lf Vo =0, thes dim M"t\" vy =2Zm

G Normal, ineducble projeckive variehy
with @ -fachral sing.



@ There 5§ a classification of moeduli
S pacee wher the 3¢nm¢ Sheel 1< not

lO cally -Gfu,

B Thee s a clastificabion of moduly
Spave whern the genval sheaf i nol

slope stable.
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() HI(X, 3 = WX ¥)=o0

(v E is locall F s globall
x4 ‘?"h = * 33emrc:.'u.

0 — H(F°, (3N—HIDDO,—~F,

\
= 3 (22, () — R(DOOx—
/
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C‘ H‘ (§1° (F) ™ N (OO0 —0

H(FL ()= Ext' (€050

We sivdy +hic using Bridgelead stabilidy.
B, € NS(X)g , © ampl. EDD

z?ﬂ-’ (€)=< “““’s EJ
= Eé bbu) J‘LP(E)za Fd-c
OAAU i l J'L..(E) € ;"” l}
JC(e)eTyu
(') ?PH "'Uﬂl'dﬂ‘fres shtaree ¥ st V FIQF

N To, shawn T—oQ

Siw PicOX) = ZH | we get
uppY haté plane of s'l’al:ilﬁj condihans.



Wall and Chambe decomepotition,

Given T Then s a special chawber C
adjacnt o the wall dbined by Tt

P_m. ( Minamide -YaM%JJa -Yothioke)
e C
M_ (r dH,a) =M, (a0,

E — fi‘lx(e\v

Queskion : Does M¢ (r dH a)

Contain any Stable gheaves ?
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Chawbe we an

‘h‘ain ' 10 reach
qutm g W¢ May (vss O ‘h'\%\l.s Semishille
wall ond destobilize o\ cheaver.
Bm,«- Moch have classifed the

‘lvl'all‘ semistable wallc.

The relewint walls cr defined by
Sphneal objects ard con be enumenated.

GQieseiks modul
Svac..




Theovem - ( ¢- Nuw- Yoshiokad

X K3 sufaw. BelX)=2ZH H=2a
Let F€ Myy (r,dH,a) gencak
sheaf.

() If hzr, Hhr T has at most one nonzve

Cohamolagy §revp-
L’) \‘- N22, M2e, e F has at mort

One nonzeo whomologsy grovp.

GY f X(F) 21, thn F has at met
one nNontwe Cohomologyy g rovp.

() For each rank 22, Hher an
only finikly many modu\i Spaue

Mme (,dH, a) wher the

gevwa.l chu\sf has more then one Nonteww

Co homo\on greup.




Q__f: Thex exish an Ulrich bundle
of reak r on (X‘mﬂ)
<= 2\ \rm.

The gencra\ sheaf in
MX,HLT' rm H’ r(ZMLn-n)

2
o Uleica.

Mo imparhuH, , ONe Can empute
the ahovmlow of the 3¢nem~¢ sheef

The btg'ga'l' sh’d‘a semistuble well
givcs A vesoluen of the 3¢nm=£ shesf

n=\ ( ZJBOS) ‘\.‘3‘
n=1 ( 3,4,9) W=
n=2 (3, W) hW=1

n=\ (4,5, 6) W=2



Nz |
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(4,6, a) h=2
(4,5,19) h'=)

(5,3,2.) h'=\
(5,6,%) W=3

(s, %.10) h'=3
(5,2,13) h'=3
(5,6, 14) h'= ¢
(s,n, 24) Wsl
(s,6,29) h'= )
(s, 1n,29) W=

Examgl_a_.: vz (4,5,) n=9%

v, = (2,.,‘3)
$ —p g -5 O

00— Ez,o.s

H'(®)= C.



