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Recalde A log scheme (X. M ) is fine if it is coherent
and integra: e'tale locally on X ,

Ix - Q,
fin.ge#&iztral such that (B)

"

EM

Det Let i :(X ,
M ) → (Y , N ) morph.

of fine
(
og Sch . Say i is a

closedimmesionifX →Y is so
,

and i'N- M surjective .

If i' N → M isomorphism , ther i exact

closed immersion.
-



Def Let f :(X. M) - (Y ,
N ) be morph . of fine

tog Sch . Then f is formally smooth Iformally e'tale

(T
'

,
L
' ) - (X. MI

Ti L -

9- -
→

If
exact d. inn .

(T
,
L ) - (Y

,
N )

& T
'

ET given by g unique
ideal I s -t . I2=0

We
say f is smooth)e'tale if it is so formally ,

and X- Y is locally of finite presentation .

⇐ If f :(X. MI → CY ,
N) strict (f*N~→M )

ther f is dog smooth Hog e-leek

iff X- Y is smooth(e-tale .



GSP : Q9P→p9P Q - Q9P

trop Let P.
Q be f.

g . integral monads . 4 : Q - P .

gp gp
R a

ring
such that he-(Y ) and coke-(4)

torsion

are finite
,
of order- invertible in R .

Take

X - spec (REP] ) Y - Spec (REQ])

with canonical log Str . M and N . Then

(X. M ) - (Y
,
N ) is smooth) e'tale .

Proof I ↳ Of CL
N T ith Using I2=0

① L - LII =L' p → L
j cartesian . L n

LSP → L9P/I = (L ' )9P I

② PIP , } " " -MMI
gp

LSP← Q



The Let f :(X.M )- (Y ,N) be morph . of fire

log sch .

Assume chart Qy - N .

TFAE :

log 4

( it f isvsmooth) e-tale Qx → Px
d d
f- 'N - M

Iii) e'tale locally on X
,
there exists a

chart (Px- M , Qu
,

-N
, 4 :Q -P ) of f -

-
-

such that

(a) her(49
"

) and coke
"

torsion
are finite of order invertible on X .

(b) X .

.

-
→
Y 's

,
.ec#o.gspecNP3→ Speck [P ]

↳ dy- speak -LQ3
I - -- - s) is e'tale

.



Example ( Log smooth curve)
• - OE#ie

X -

- Spec kex,y3k×y , Y '-Speck
µ : D= NZ→ hefty) N : Q=N→ k

" "

Il (a,b) ↳ Xayb "
l '
"

a re Oa

¥5109,9 " I Ntok
. -

La, a) vs O
"

- U

-

f : (X , m) → CY
,
N ) induced by

D: IN → IN
-2

a 1- (aia)
(a, ul -

(a.a. UI
,f-'N=lN⑦k- M⇐÷

.

- o:÷÷: rOa- U
-

Toshio f is log smooth
.

CokerEI
.

⑨ DSP : I → 22 : a c- (a.a ) let = coke,o,
-407

Speak y
] = X

④
y → Speck "

spec left]id (E-o ) ( t⇒y) h



Exampled (Toroidal embedding)
✓
Seh - 1k of Anime locally fide type

(X
,

M ) → (Speck , hi )
smooth

I
toroidal embedding

.



LOgdifferent.ae#a:M
Def Let f :(X. M) → (Y , N ) be morph .

of

log schemes .

Then the Ox -module of

logdifferentials why is the quotient of

six, ⑦ (Ox ⑦z MSP ) Nas- ab)

by relations of local sections Aib E M

( O, I ⑦ a )

Ci ) ( daca) , o) = (O ,
Aca) ① a) for aE M

Cii) ( O
,
I ⑦ a) = o for a- c- influx )

throw Huat
. .
I" ) e① ( O

,
I ⑦ a) - dlogca)

Cil Fda=agc%
② dlog : M -W'

×,
Kal aca,

f-g re diff = off . def
③ Ox MSP- who

, surjective .
a ④ b c- a - dlogcb)
ddf = f. dlogftl



Example

④ X - Spec REPD Y -- Spec REQ]

(X.M ) → (4. N) induced 4 :O, - P

*her

on, (PM.my") → W'
xp

,
a ④ b - a -dlogcb )



Example Let he be field with chalk) # 2 .

=

Consider
t = 5

AL- Ah
( s ) (t )

Usual Dinny is given by free KEK]-module
with gen . doe .

So
,

K. ÷:} :÷. :*.
-

Let D= 303 divisor on A- 'k

M = { f c- On, I f is invertible outside D }
µ fog,

Hakata
.

fcu-to.to

Nar , se E M so 7- dloycn) = dataw
(
is free kind -module with

gen
.

Wfan- w't've

¥ 1- zag } isomorphism



Remote As for schemes , if
f : (X, M) → ( Y ,

N ) is smooth
,

then why is locally free of
finite type .

~


