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A algebraicity problem Parusinski 21

Is every algebraic set CR homeomorphic to some

algebraic set c IRI defined by polynomial equations

with rationaYuts
estimates depending on dinX

additionalregularity approximation

GOAL OFTHE TALK to provide a completepositive answer in the compact

nausingular case
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Description over È
Denote by EMIR the field ofreal algebraic numbers

Theorem Parusinski Rond 20 Let XC R be an algebraic set

Then there exists an algebraic set CR such that

1 There is an homeomorphism h RHR suck that hix_

2 h is semidgebraic and are analytic

3 It p pe IRIX are such that AH pel then

Zplop ge with op qe E Ix and each ai appre

ximates pi
2 13


















































































The proof men a Zariski equisingular deformation of the coefficients

of the polynomials p.lt pecx ERTDs.t.Zpulp _pe

CRUCIALPROPERTY Model completeness of the theory of real closed fields

Let S qijexsx.jo
a R with eh e gije È

be a semidgebraic set them

soletto 5 0

Counterexample Teissier 90 Parnsiniski Ponnescu 25

there is on surface singularity X 0 1430 whose equisingular

class does not admit any A algebraic representative
3 13
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Easy come Compact nausingular algebraic hypersurface

MCR pt mansingularalgebraichypersurface choose

il PEREX sit Zpulp M Tpla O Yaem

il feetin at flu plu f
puo

1

h U'CUCK a apt neighborhood of M in R
Uniform
Weiestrass approximation Thom isotopy lemma

there is
g

st M
Zalf

M

E

4 13
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Q regularity
Let CIR be a A algebraic set and a Ian and EX Let

Ma an n an and Ia XI IX MAE

Definition Fernando Ghiloni we define the A local ring
12 i IRE ma Iq X R E ma

We say that at RegIX is Q regular if the ring R
a

is a regular local ring of dimension direIX We denote by

Reg X RegIXI the set of A regularpoints of

Remark Regalx cRegix is Zariski open SingEX XIRegEX is Aalgebraic
5 13
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Definition Let CIR be a A algebraic set We say that CIR is

Q determined if Reg X Reg XI

A monsingular if X Reg X

A Jacobian criterion Let be a Aalgebraic set Then

afRegIX there are qui qu dEIAX suck that

Ii Ogilal Ogmd'a are linearly independent over IR

Iii there is an Euclidean neighborhood Uofa.in

RnsuchthatXMUZplq iqu dlNU

6 13
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Lemma Weierstrass approximation of 8 functions

Let Xc R be a compact AnansingularQalgebraic set Let

FERRY such that e Zalf Then there is GEIN
arbitrarily CI close to f

proof Let IalX q ge and a 112 then there is a neighborhood

of a in K and 1 _ne EH such that

tua Ehi gi
H If aEX by the A Jacobian criterion there are

91 9inE lei gel at
7 13
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li Tgintal gin al are linearly independent

mi Ha MX Ha M Zpalgin 9in

there are a neighborhood Ma and ai via
l a rt

f Fini 9
then just fix mi o for every i in in

2 If a then there is gifhen gel rit gilal 0

f f gi no take mi f mi_o viti
and Ha 121Zpulgil

Patch together the local descriptionsby a partition of unityargument getting

f Et ni gi then approximate each aie 2917 by pie E over K

8 13
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Nashtheorem over Q Ghisoni 5 Let M'IR be a compact E manifold

and let CM be a Amonsingular A algebraria set

Then M is diffeomorpai fixing to the union of some connected

components M'of a A algebraic set Y RYIR such that

404C M M'c Rega Y

M YAIR

Y
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1 A monsingular Qalgebrarie representatives of the cobordismgroup

21 Doubling the embedded cobordism
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I SEPARATION IN A IRREDUCIBLE A ALGEBRAIC COMPONENTS

5 M is a Amonsingular Aalgebraic set

Proposition Let YCIR be Anansingular algebraic sets of dimension dam

such that EY Then YIX is a Amonsingular A algebraic set

M
RNIRK

M'UX are Amansingular d algebraic of dimensione d M is so

6 Aalgebraic generic projection to have M'C RM ma max m2011
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