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Where are we ?

Sim : (Dive deeper intol CIMM : (Th
,
0) tame and (F

,
w)/42

,

c) immediate

function field with tr. deg , (F)=1,

then F = E for
some th= E rational function field .

↳day :

More on Muhlmann-Olahu : Let (,
w) be a rank I valued field and let

1F11
,
v) be an immediate extension with FIt of

tr
. deg . 1

,

F a function field .

Suppose there is some xe Fth with transcendental approximation type/th such that

f = f(x)" .

Then there is some

such that thixs= they*E such thatFree tant,
there is come Ore

-Iof :

1) xeth => 70co : > dist(x
,

14)
.

h

2) x=F and FIt is immediate -> oth = vF = (F
,
v) has rank s too ex

.

3) F is dense in F
,

so
there is some y eF with wix-y)2.

4) If ~1x - y) dist(x
,

th)
,

then (thixs : Mcys) - halx : y) . (Te10 .2)
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5) hen(x : y) = ha/x : x) = 1 (Lemma 10 .

3)
.

-

1) Distances & approximations (Carga's session ·

Recall

~Balc,

1)
= hacth : vca-c) a) is the "cosed" ball in th of radius acoth" and "center" cath

.

↓SEWY Initial segment ,
{ca : a c 3) 21

,
Al = 38a(c,

1) : x = 1)
a chain

.

We
say

that Al is

an approximation type over (t ,

2)
.

/az = Al := alca ,
1): a = Ala : = 0

.

/ = : supp
Al

.

/Let (LIK
,
o) be an extension

,

xeL
,

x = voth"
. Define appr(x ,

11a = Goeth : w(x- c)
=a)

=Balx,

L 114
.

↓appr/x,

K)a is either or a closed ball of radius a . ehnckx, )
/The set 392098 : appr(x, 1)0F0} is an initial segment of woth" appr(x . 112 = fill
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~Define appr(x, 11 : = (appr/x,
th)a : x=0th"

, apprIx,14/07%3 .

This is the approximation type of
x over (1, 01 .

/S=supp(appr/x,91) => Snoth=$1403 is a cut in wih because I is an initial segment .

l

(lower)

/This aut induces a cut in rith (the divisible hull of wihl with lower aut
= smallest initial segment of with

containing 103
. (10)

-11/1//X ok

11 1
I

- 8e5 IS =S : 8 = S
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~ We call the distance from x to 13
,

01 and denote it by distlx,
(2)

Question
Let a be a

bounded element in an el . extension of A, be such that $1903 = 5
.

Then

dist(x
,
1) = { We R : ra)

.

Well
,

not quite .

~We write dist (x
,

1) = i if dist(x, 1) = with
,

and dist(x
,

1) ~ otherwise
.

-

Observation :

·

th"> dist (x
,

th) = 0
.

·

h
Ctroot

want tose a
, fallwidist (x, 1) = E :

-

=>(r
Let ve oth

-- :x . 4)
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supp Cappr(x,
K11= wih

sert

=cr : crealx,

L

Cdo -ex is ps .

c
. fo abita

-

25: v - (r) >8

v(x - (1) -

ric
..

- ) -co
>
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0appr(x, 111 = vi ((tx, f)=
=>

(-) ~

(I- =

↳e wire = de
-

2 V = supp(app(x, (i))

-39xs)wir
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rollar= dist (x
,

1) wo
,

i . e
.,
5 Ve wid

: sopplappr(x, fall .

trds10 .

7j
,
w) valued field of rac e

E 194(x)19h ,

o immediate extension with x4th" (A)
appr(x, 94) transcendental

y = +(x)
↑
transcendental /14

.

Observation :

yeF satisfy wix-y)=
>dist(x

,
14)

.
Then yeth(x)" is transcendental/th

,

so A holds
.

Indet
, v(x -f)

194(x) /th
,

v) immediate -> ↑*) immediate (i
.
e
, Mappr/x, 9) =0) (Lemma 4

.

1
.
b)

--

I
=>

appr/x,
141=apprly, 1) > wix-ys dist(x,

1) /Lemma 4
.
2 (

4) is transcendental & immediate=> apprly,Ië°

-> y
is-/14 · Ilary6 .

2)

-
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~ (Margal appr/x. th) is immediate => w(x-12) has no maximal element
.

(1(x)(th) immediate
,

cath => v(x - c) - a(t(x) =v
=

5de : w(x- c) = vd)

=> v( *,% = 0
=

res ( * ) Fo & 5
y

= Om : resn(y) = rea) * ) =>
th(x)

=>

relax, (y) = -Mx) (3) - w(y - x54)<0 = -(dy - x-c) v(d) = w(x - c)
,

and
d

dy-cet, so w(x-t) has no maximal element .

~Lemma 4
.
2

: appr(x, th) = apprly, th > Uly-x) dist(x,
M) wherever appr(x, 94) is immediate
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x
e

19
,
w) valued field of rant 1

194(x)19h
,

o immediate extension with x4th"E appr
(x

,
9) transcendental

y = +(x)
↑
transcendental /14

.

mal2 (carf
we have that yethexsth and there exists a polynoie

fet(X] soch that
oly-f(x)) = distly,

1)

We define hen(X :

y) : = han(x :f) =

h
- degf where

Ph
+

h
. vx- c) <p:

+ ivx - c)

for cXx , p: the fixed value wific) ,
ith

,
i = (1 , ..., degf],

degf < d = deg (appr(x,1) , appr(x, th) immediate
.
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m10.
7

Assume (1
,
v) valued field of rant 1

194(x)19h
,

o immediate extension with x4th"
-

E appr(x, 94) transcendental

y = +(x)
↑
transcendental /14

.

Then (facxs" : facysh) ->hea (x : y) .

14xProof :

Chi can
be decompose i

I inseparable ,
rec of deg p"= (th(x)" : Thcy ,"Ji

.

- maximal separable subextension

Ily ,

-
x

"

is separable over thys
/x = L

~RIxPY"= L (because L is rel . sep .

closed in the hemelian th(x)
.

/94(x)
=

143x4(x) 2
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M1x0")
= [14cxs : (3) ( : 11x544

= p"( :1( x54]

94(x)
*

=
f(x0(x)

and [143x1" :
11 x04"(x] = p"
obecause 1 - xP" = f(xPY"[X)

is satisfied by X
.

E I
: 1cx0y) = 1

L = th(x)

/Lemma 10 .

6) If yethixs" is transc/th and =ethsys" is trans/th
,

then zethixs
,

h(y : z) is defined and h(x : z)=h(xych(y : z)
.

=> h(x :y) =
h(x : x0)h(x : y)
=p"h(xP : y)
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moreover
,

Lemma 10
.
5 (Reduction to the separable case)--

If Rcxs") thcys" is separable, then [14cx" : Chcys"] = han (x=y)

So [14(x)" : thcy s 4 = Sea(x)" : 14 (x03") (11x0" : encys")
=p" . [th(xp" : thcys")
=p" . h(x : y)
=h(x : y)

We used Corollary 9.
2 :

Under some other (fulfilled ? ) hypothese, if (1 ,
o) is hemelian

,
x = 13%, d=

(f(x) : 1)

and f = Mx. e ,
then

d
= h(x :f) = pt
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TO DO Ilb

..
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