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Curves X smooth proj . cure/Q 2g-
/ Entire curves

g(X) # N(Q) deg Ky ( + X(()

O Potentially dense 07(- 1P
!
-X(()

I Potentially dense = O -> ( -> X(k)

2 Finite Faltings's3 > 0 - KorA- > X(4)
-



U smooth affine curve/Q
S

X smooth proj . came ,
D = XII suc divisor

entine curves

g(X) #D u(X) k -> U(C) deg kx+ D

0 -2 Potentially dense O

I

33

YFinite Siegel G byLitteSee

(X, D) is hyperbolic if 2g(X)-2 + #D > 0

Higher dimensions IK

(X , D) smooth log pair

X smooth proj · var

D suc divisor

U : = XID



1U is Bodyhyperbolic if entire cures 4 + U.

2 . (X ,
D) is algebraicallyhyperbolic if X . Chen

52307Hample divisor on X S
.

t. Demailly

vf : Y -> X with f(Y) XD,
smooth

proj . comes

2g(y) - 2 + 1f
+ (D)) < E degnY.

Examples
1 · dim X = 1 : Brody hyperbolic = alg hyperbolic

2 . X = abelian variety
Block

,
Kawamata , Ochiai

Dc X ample divisor not containing translates
of abelian subvarieties

XD Brody hyperbolic
smooth

3 . X = /Ph
,
D very generals degreed hypesurface

Kobayashi's conjecture 70's
00S

· d 2n + 1 = (X , D) alg hyp X . Chen

Pacienza and Rousseau

·

d deg-4 poly E XID Brody hp Berczi and Kimn n
122

· d12n EF bicontact lines to DE> not hyp.



4. F rational curves in X intersecting D in 2 points
OR S - elliptic curves - 1-1 point

&(D)notals lya
(Alg)
Green-Griffiths-Lang conjecture :

- Kx
+ D big

(X , D) log general type

=> (X , D) alg hyp modulo proper subvariety SIX.

"pseudo hyperbolic"



Plane curves X = 1P2
,

D =

1 . 5 lines in gen . pos .

-> hyperbolic.

Dufresnoy , Green : Same holds for 32nH hyperplanes
144 in gen . pos . in Ph

2 . K components of degrees d
,..., dk in gen . pos .

and suc

k5 => Brody lusp
Green 177S k = 4 AND [di >5
Babets'84

k = 3 AND di > 2 Dethloff
,
Schumacher,Wong 195

3 . 4 lines in gen . pos.
D

-

-

P21D Brody heyp modulo

3 diagonal lines. S

Block , Cortan '20s : The complement of 2 hyperplanes
in gen - pos in Ph is Brody hyp modula

"diagonal hyperplanes .

"



4 . Conic + 2 lines in gen . pos

Corraja , Zannier : (IPC
,
D) als hyp

D
Turchet modulo S & IP2

Caporaso , Turchet : There are only finitely many curves

124 calp2 with ICID1-2
,
and

they are national

5. Very general quartic plane cures with 1 component
CRY : (IP2, D) aly typ modulo bicontact lines

'22 2g(() - 2 + 11D) E deg C.
↑

- comics in 12
bitargent flex line

intersecting D

line

8in 3 pts.

6. Very general suc quartic plane curves w/2 components

& ⑧
ATY : (P2

, D) aly typ module finitely many were
24 2g(() - 2 + 11D) E deg C.



Log vector fields

(IP?
,
D) smooth pair Ens

f : Y -> 1p2

Definition (log tangent sheaves

0 -> Tipz(log D)-> Tip -> Op (D) + 0

Local sections of Tpztlog D) are local rector

fidds on IP2 that are target to D.

(Y
, YOD)

0 - Ty(-log D) + Ty -> Oynp(Y1D) -> 0

S. l . S.
-

0 -> Ty(log D) -> -
*

TipikleyD) -> Nflp(log D)
->

log normal sheaf



vusalfamilies
~ Ho(Opz(4)

Consider Bo =

param , space for hypesurfaces .

FOOp2(d))
Spread Y , Dc/2 into versal families :

① HoOpz(dz))

X = ( XB >↳
(X , 8) smooth pair

0 - Tyl-log0) -> Tx Glog 8) ly +> Nyx (log D) ->

Tonem Tx(-log D) * P
*

Op2(1) glob gen.

=> Tpz (log D) (1) glob gen.

=> Nf/pz(log D) (1) glob gen
=> deg Nf/pz(logD)(1) O

11

2g - 2 + If
+ (D)) - deg f

*

(kp2+ D)

+ deg &
*

Opa (1)

=> 2g - 2 + If
+ (D)) = (d-4) deg +

*

Op2(1) ·



van callog targent sheaves

0- ThetGlog()-> Tx(-log #) -> p
PTin -> 0

↳

andbundleMopeOl
huma For PEHOpn(-1)

,
M,> Md

There is a subjection M. -> Md

Theorem D One degree d component :

CRY
p
& Md < Tyret(-log D)

Ox

② Two components of degrees d
,
and do :

ATY
p
&

Ma
, ep

*MazC Manda Tyetflog #)
Ox Ex



Theorem

⑧ One degree d component : CRY

There is a subjection

Trent (log Blyt Nagyllog 5)

maly>
=> Moy-> Maly -> Nolpillo D)

rank Nflp2 (log D) = 1

=> M
, ly ** N+p (leg D)

PEHOCOCd-1)

deg Nellpz(log D) < deg Limage of Mily)
> deg f

*

Ope (1).

② Two components of degrees d
,
and do : ATY

There is a subjection

Most Ma. Mdzly = Nyx(log D)


