












































✗ smooth projective surface over k=ñ

curve on ✗ = effective divisor on ✗

irreducible
curve on ✗

= prime divisor on ✗

Prep C , D curves on ✗ without common irr . components ⇒ c. DZO

PI C -D= [ (C- D) p
30

.
☐

PECND

Prod C irr . curve on ✗
,

d< 0

⇒ ICI = { C } and dink H°( X , 0×107=1 .

PI By contradiction , 3-De ICI - { C} . Then Duc ,
DZO

,
DIC .

0 > c2= C - D . By the previous proposition
C and D have a

common irr . component .
But C is irr . So C appears in D :

D= C 't C where c
'
70 .

From D - C we get C' ~ 0
.

Now c
'
> 0

,

C' v0 ⇒ C' = 0 ⇒ ( =D § ☐



✗ surface . pe ✗ point
IT : Ñ → ✗ blow up of

✗ at p

E = a-
'

( p) is a smooth irreducible curve on X

E = PI

NE / I = 0psec- 1)

so É= dege NE / I
=
- I

.



Lemuria (Ain) loool Cohen - Macaulay ( e.g. regular) ring .

f , g EM .

If dim 1-1--2 and dim A/ (f.g) = 0 , then

A) (g) Akg , is injective .

If see theorem 17.4 Ciii ) in

Commutative Ring Theory

by Matsumura



Prof ✗ smooth surface ,
C and D curves on ✗ with

no common irreducible component .

⇒ 0 → 0×1 -C) /☐ → Op → Ocn☐
→ 0 exact

.

PI Consider 0 → 0×1- C) → Ox → Oc → 0 and tensor

by - ☒ 0
Ox

D i get

0×1- C) / ☐ → Op → Oc 08×0D= Ocn☐
→ 0 (A)

We need to prove that
it is left exact .

Recall that Oc is

not a flat Ox - module !

We examine the stalks of the sheaves in (t
) at each

point p c- ✗
.

Denote A = Ox
, p

-

There are several cases :



• pe X - D
is eelft exact

① → 0 → 0 → 0

• p c- Dic : let g be
the local equation of D at p

is left exact
Akg) ± Akg , →

0 → 0

• p c- Cn D: let g be the local equation of D at p
" f

"
' '

' ' C n

Akg, ¥
A/ (g)

→ A/cf. g)
→ 0

is left exact because of lemma - ☐


