Y
Mathematical Sciences Research Institute

17 Gauss Way  Berkeley, CA94720-5070 p: 510.642.0143 £ 510.642.8608  www.misri.org

NOTETAKER CHECKLIST FORM

(Complete one for each talk.)

Name: Ak’)( I'(FUCL(MO/\ Email/Phone: J{:MM.@@M[ZL%—

Speaker’s Name: Pf?rre SIWM V —
Talk Title: A{\ Iﬂﬁﬂi&ldﬁd« o) S‘I'Zlbiﬁ/téi}/ - ereﬁa [ ech/)i‘gueﬁ (E)
Date: 03 / Oq / Il’l ‘ Time: lL_:_OQ@/ pm (circle one)

List 6-12 key words for the talk: ﬁt Q_Ue, iﬁ@f‘ &2, deE MQW& 154;9%’/5& ;E}!’ BM% ;

¢ e

Please summarize the lecture in 5 or fev:ler sentences: P - of: . l‘ 7
5upporting lnoardworlk, An iatrodvction o /_nnlg' el 1
. 0 Tocoe on the. aotion of deting ble. s, (hing, )
o5 , y g [t ample s’ i
7 s 5, § Yy #— )
K : 357, : A stro 3%%'
mihmal sets,

CHECK LIST

(This is NOT optional, we will not pay for incomplete forms)

B( Introduce yourself to the speaker prior to the talk. Tell them that you will be the note taker, and that
you will need to make copies of their notes and materials, if any.

k Obtain ALL presentation materials from speaker. This can be done before the talk is to begin or after
the talk; please make arrangements with the speaker as to when you can do this. You may scan and
send materials as a .pdf to yourself using the scanner on the 3" floor.

e  Computer Presentations: Obtain a copy of their presentation

e  Overhead: Obtain a copy or use the originals and scan them

e  Blackboard: Take blackboard notes in black or blue PEN. We will NOT accept notes in pencil
or in colored ink other than black or blue.

e  Handouts: Obtain copies of and scan all handouts

R’ For each talk, all materials must be saved in a single .pdf and named according to the naming
convention on the “Materials Received” check list. To do this, compile all materials for a specific talk
into one stack with this completed sheet on top and insert face up into the tray on the top of the
scanner. Proceed to scan and email the file to yourself. Do this for the materials from each talk.

ﬂ When you have emailed all files to yourself, please save and re-name each file according to the naming
convention listed below the talk title on the “Materials Received” check list.
(YYYY.MM.DD.TIME.SpeakerLastName)

‘ﬂ{ Email the re-named files to notes@msri.org with the workshop name and your name in the subject
line.




D

(ZLLI MO\ dc in %dea:cam/ a[aS@oL gé[o(S

Ac KEACF ;
del(A) =< A> , erFea" o[osure 05; 7%@99 z%ef 627}?04 /4
ad(A) = < A= %e a[geb/azc closore of He 5 deserated

| Defable

| PCX) a'I—}g;e owz, M ()@%) a %Fmalét ]
P 15 detinalle /VleéMS gbé/\/{’gi | {p[){,b)ép} js ade?%able, 367”

or all ek (cf/)

I M=Q, p=tplone/B), aaec.

N ! ’ i # (O‘L)Qa/@) e, O ﬁ C@
] T seead lﬁ%@ D)ep? = %é C@luﬁél«g@,,a 5)3
o S0 0(?9(3) @Cal,aa,g) _; |
Case d Frdeg (a0, /B)= 3.

@(XUX?;%‘) 2 g(dxixy =

%quin/OCP &~ /\ 10}) O 50 Oﬁ@@) yg

: Qﬁ'ﬁg(ﬁ dfﬁ(&u az/@) i C(al) Az fO Cé(uxz)é @[xy Xz:],

pa b(/J)(j_Xz O ep e (hox) | 2, byins

by £1 ¥V
qﬂ(x,xug) d(;ﬂ[b)/@: ~

(@ <) L (RW), £) whee +>02.

M et P 0, (ﬂ(x, )i x

SheM [ phpepie Sbe@) B %z n%rﬁ %%gmﬁ(e shn




| pR=1pt/p) =2 & adefiable pe.

?bé@l xsb & 3 B, which 5 @ deh @Z@S@f -
;, %@0 7LP(/1‘/(19) 0* (O</+<&>@> % addable tpe.
U Sbe@l x<bep3 = 2he@| b 02, addnable set-

N beds

T Fes adeﬁnqbaﬁmcﬁm od p= ﬁa(a/M)

P dev_/@bz& :ﬁ "F;&P OIE'H/MJ&[& e
B Bfawbm b fvgeﬁ —
| We l/lave Q) MCMb
p= Ap@/M) defnables for any @(%,3) ~> dy [9)
and (3 b —76/3 & Ukdp(d) ’Br b‘é/"l
‘ W@ defne. _P)/Vlb 08 %w,”f‘y & over /Vll d@%ﬂ@d/ld/&/
| 5 U)e% > ukd@c N %r B C/% o
) ‘Thts Ades gme afy/c& (small a/gumu% 7‘@#/4 s 4 /»woie,l)
| Queshan: Dees %w/ rpe pIME d on e defiban echene Ao ?
Ansier: Mo, sihe M by/&t /uojie/[ aﬂyeﬁjde%ﬁm schones, post-be
@féwm/%f* acwfc&ixg% +he theary, I
[Ta ACF (©), ady b ifF meg(a/o #dzg(a/Kb)
| /Vfu/f;p& nom%rb(m extesions

A=Q<eC (Aisntamodel)

B x=a  p shiold have o /mn%ré(d/g €X1L€/l§-la4} |

P~ fp(xﬁﬁ/@) overC ond there s no carsrical choice. |
., \*%S—Ji . Both ar A&%%ﬁ%&% B




QQFK 4[5
2 - A

Exam Sepamb / cl@ﬁed ﬁelds o ; | ; | ;
seporabl closed F it has 20 %‘nn’e sepamb/a extorgians ) 
ST B *

Find ey—encK, a p-lasis® -
YaeK, a== (ﬁ,,mfmp e,‘(‘ e

O% by —ta% P

(W ave wrr/vhgz the coethzieds in |< QX)O kﬂiy as 7540'754,9 mc a)
Ex e to nchde e,)— e, constonts, ard.
P%/ig(?d l Wgﬁl i )€ P ;4,2 7(’?thc’/7M$ ::}" Qumﬁﬁer“ @MM@’;?M

,’ﬂm 0 \n/ b < o fig(a\, (B0, - £ L% b, 50,

D

| Te yuage @F u'edvﬁspaces

V a K~vector space 15 Viewed as asﬁmfvﬁe
(\/ +,0, X6 [reK?)

Below A< wlymmtmal | | -
A € addA) = acl(acl(A) (it s a closure O}waf)
TF 0e g (Avzd)\aclh), Hher Jpé pel(Aviag) (mw)

These )oefﬁe5 give fse b o dmasion Tinchay, justos in
h\near a gebm | |




Introduction to model theoretic techniques

Pierre Simon

Université Lyon 1, CNRS and MSRI

Introductory Workshop: Model Theory, Arithmetic Geometry and
Number Theory
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Let AC M.

@ Definable closure dcl/(A):
e € dcl(A) if there is p(x; 3) € tp(e/A) such that e is the only
element in M satisfying ¢(x; 3).
Equivalently, e € dcl(A) if and only if e = f(3) for some definable
function f and tuple 3 of elements of A.

@ Algebraic closure acl(A):
e € acl(A) if there is p(x; 3) € tp(e/A) such that there are finitely
many elements in M satisfying ¢(x; 3).
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Definable types

Definition
A type tp(a/M) is definable if for every formula (X; y), there is a formula
do(y) with parameters in M, such that for any tuple b € M:

M = ¢(3;b) <= M |= dy(b)

Examples: ACF, (Q, <).
Pushforward f,p.
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Stable theories

Definition
A theory T is stable if all types over all models of T are definable. J

Examples:
o ACF;
@ abelian groups;
o DCFy: differentially closed fields of char 0;

e SCP, ,: separably closed fields.
Some unstable theories:

e Th(R,0,1,+,—, %, <),

@ valued fields.
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Independence (non-forking)

Definition
(T is stable) We say that 3 is independent from b over M, or tp(3/Mb)
does not fork over M, written

il b
M

if tp(3/Mb) is according to the definition scheme of tp(a/M).

Examples: ACF, divisible torsion free abelian groups.

In stable theories, we can generalize this definition to an arbitrary base set
A instead of M.
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Some properties of independence

Existence Let p € S(A) and A C B, then there is g € S(B) extending
p and non-forking over A.

Algebraic closure ¢ |, ¢ if and only if c € acl(A).
Transitivity aJ/Ab ciffta | , b and a\LAbE
Symmetry a LA iff b L2
Uniqueness if M is a model, p € S(M) and M C B, then p has a unique
non-forking extension to a type over B.

If we replace M by an aribtrary subset A, then p may have
up to 2% non-forking extensions over B.
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Stable formulas

Definition

A formula cp()'(;_y) has the order property if for every n, we can find tuples
31,...,ap and by, ..., b, such that:

(p(éi,l_)j) <~ ISJ

Fact

Let M be a structure (in a countable language), T = Th(M) and M < U
a monster model. The following are equivalent:

T is stable;

e no formula ¢(X;y) has the order property;
e foranyae U, BCU, tp(a/B) is definable;
e for any B C U, there are at most |B|™ types over B.
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Example: Separably closed fields.
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Geometric stability theory

Definition

A definable set X is strongly minimal if any definable subset of X is finite
or cofinite.

Examples:

@ An infinite set with no structure;

@ A k-vector space V;

@ An algebraically closed field.
If X is a strongly minimal set, the algebraic closure operator ac/(A)
satisfies exchange and therefore gives rise to a dimension function dim(A)
on subsets of X.
We classify such sets X according to the behavior of acl:

Disintegrated acl(A) = J,c4 acl({a});
Locally modular dim(AU B) + dim(AN B) = dim(A) + dim(B) for A, B
closed, dim(AN B) > 1,

Not locally modular The condition above does not hold.
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Definition
A type p(x) is minimal if for every formula (x), either p(U) N @(U) or
p(U) \ o(U) is finite.

If p(x) is a minimal type, then as in the case of strongly minimal formulas,
one considers the algebraic closure operator ac/(A) on subsets A C p(U)
and the associated dimension function.
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End of talk 2.
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