
 

Thin Base point free theorem

x d projective belt D nef Cartier

DD kits is big thef
for some 930

Then D is semiample

The Non vanishing theorem

X G Projective kit D nef

G not et AD Ky G is bigthief
necesarily
a boundary Ho X mDtfo7 to formo

Rink fG7 effective if G is

a boundary 567 0

Lasttimenon
vanishing basepoint free

strategy
X D take f Y X a log

resolulio

ample A
WIT Mr effective

bf p Ky N bi af DY E
exceptional

split into its moving fixed smooth irreduciblehtt boundary
Parts add discrepancies reduced



s P
perturb by a small generic f ample

Ky FINK 4 bf DtfA7
If F shares no components with Ncb

then restriction to F

kept TNG I bf DfAD p
left hand side has sections
by induction

2 KV H'CY kytfvlb.CI 0

restriction map is surjective
so bf DtfA7 has sections

on Y
3 We arrange it so that

TAI is effective
f exceptional

tf'TG7

Holy bf ptrAD HoHbDtf

Proofofnonvanishing
Step 1 without loss of generality

we can assume up K G

is ample X G is Snc



I

let f X X be a log resolution

f K G Ky G f Gl G

the disc of P over X G are the

same as those CX d

K 64 het

af D Kyl d f CaD Tyto
big net

Pick soo small f exceptional effective

F 2 B E OL BCcl
S t f't AD tyto E is ample

G G E
aftD Ky G

f
G G t exceptional

Hold mf D tray e Hold mfBtfd7

HEX mDtra



Step suppose DEO

G K tA where A is ample

h LX mDtfd X mDtfG7 X roll
f T

4kV vanishing RRqhYx
H G htt

Kr 0

so Wlog assume D O

of a curve c EX

set D c 70

Step pick some EX away

from G

f 9 o

claim 7 MINE ED K GI
with mutt.MG s2dimX

since D is d

Nef De Ad
e
70 for emo

A ample

for Esso



9 D K G
d

E a Dt D Kate
d

µ q net
ample

Zd E a D AD Kidd
2

Since F C at D 70

since ample n

AD ktG
d

C'TEN
Sit D d O E effective

in fact as q 78

9 D K told to

holtCED Kte I NCE
logger
terms

codimension of the locus of

divisors with mutt 2dimxt

grows as fd
died

lower order

so for q t large the
difference becomes large
MCE t C tlqD f tell



with malt must Edt

M g i MCE t I

f
n ED Kto

has multiplicity 7 2d

Step pick f FCE Y X

a log resolution of X Gt MCE

sit f factors through

Bl X x

1
Ky f K G t Eb Fj bj I

2 If't al G K IP Fj is ample
2

for Ocp Ccl

3 f't Mfg ro Fo t 2 r E
30

to exceptional ro 7 2dBIX

Ky By tf 1 Ncb c bf DtE
mm

µ b c bf D Ky t 2C crjtbj P.IE

f BD k tG cf Mlg EP E



BD K G cqDtCk CG

J pjE

f b ca au CID I c LAD knot

2 B F

ftE Dt iaoIii
net tzf aD ktG EP

ample
so Nlb c is ample if

f k b 3 at CCE a

Step let c min Itb P

q
70

pick P generically so that

is achieved exactly once

F F

need to check that a s k
b D I ro Zd



oc e E d c E V
Zd

N b c bf D Ku t 2C crit's PIE
11

So FAT is effective
A F

Ky TN lb c TF b f DTA

if Fj nut
f KG I 9 Fj exceptional

Hohen
g bj

er bj Pj b I Sj
exceptional

FAT EffG t effective doit
exceptional contribute

HOLY bf D TAT
to Ho

E Ho Y bf Dtf o7

Ho X bDtra 0

by KV vanishing

Ho CY bf DtrA7 Hoff bf Ef



bf DtfAHp KptNgbdlp
dimensioninduction o ample x

Soc


