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Ou se cachent les maths ?

une combinaison non homologuée...
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Proof: We multiply Equation (7) by an admissible L ﬁ h
integrate by parts. Using in particular h~'Ah — h~2 | 3-[ rés l I Iaths ’?
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We recall that || Vou®|| 12(q))@-nx@-n < Ce'™* and 070" ||(12(q)per < C. I a < 3, we check
straightforward that all the terms containing the velocity v disappear when ¢ — 0 in the former
relation. Since o > §, this is a particular case of the assumption {30 + 3 < 12}.

‘We now consider the general case {3a + § < 12}. Let us focus on the main order terms of each
line in the right hand side of (21). Due to Estimate (11), for any p > 1,

6023420 (3a=F)p
e

|1V | e < Ce + Ce = Ce™ @/ 4 Ce,

where function r, was defined in the proof of Lemma 4.1. Tt was shown that, if (o + 5 < 6), there

exists py > 1 such that 7, (pu) > 0 and then lim |2V 4% || o = 0. It follows that
e

lim/ Vau® - (EAth}E + 52vx¢f) =0
=0 Jo
For the next terms, following for instance the lines of the proof of Lemma 2.1, we compute:

I Vatb(/e) 1o < C=0" T (22)

Thus the main order terms in the next four lines of (21) are such that

|2Vt - Vour | 1o < 7| Vot | 12| Vat® [l nsa-m, 177Vt - Vo || 1 < CeB50/2-072,
eV - Dzl o < 050 2l Vate a2 OV - Dt 1 < C3=0/2P/2,
|62V ¢ - Duf| o < €72 |O2% | 2| Varts® | oo s |20V at® - Dpwl| 1 < CO3/2= zy/z
|~V pf || Lo < 370|205 | 2| VartF | s 2 » 5=V fp |1 < Ced=0/2-0/2,
The work then consists in introducing auxiliary functions of the Lebesgue exponent p € (1,2) and | 311

linked with the powers of ¢ in the estimates below. We then study their variations as in the proof
of Lemma 4.1 Here instead of detailine all these combputations. we have written the 7 l-estimates



Ou se cachent les maths ?

Le début de I'histoire

Biomimétique.
250 records du monde de natation en 2008.
America’s cup.

Applications militaires...
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Relations fluide-structure

Observations physiques

Effet “riblet” : rugosité, tourbillons et diminution
de la résistance au fluide.

Dans un cadre plus prosaique

Augmentation de la pression dans une mince
couche de fluide.

I 5/11



a Relations fluide-structure

Mise en équation ?

A I'échelle microscopique :

Réarrangement des particules :

Hors de nos capacités de calcul !

I 6/11



a Relations fluide-structure

Mise en équation ?

A I'échelle du continu :

Equations de Navier-Stokes :

Otp+ V- (pV) =0,
Ot(pV) + V - (pV X V) = —=Vp+ V - 7 + pf,
Oe(pe) + V- ((pe + p)V) =V - (17)

Un des problemes du millénaire (1 million de dollars) :
inmaitrisable numériquement!
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Relations fluide-structure
Mise en équation ?

Enfin un modéle manipulable a I'échelle du continu

Approximation de Reynolds (1889) :

Vi - (%VXP) = vx(Fub)‘

o Enfin un modeéle manipulable!

o Puisqu'il s’agit d'une approximation, que vaut |'erreur?
o Ou sont les effets de la rugosité ?

R, =2.5um =2.0zm
— E‘ s
5 5 i
g3 3
5 i
=0 0

Contact : 50% =70%
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o Lapport des mathématiques

Justification du modéle de Reynolds avec rugosité

Changements d’échelles :
® de I'échelle des particules a I’échelle du continu;

® du continu 3D au continu 2D.
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Lapport des mathématique_s
Reconstruction de la peau de requin

589

17.10 Other Applications of Mechanochemical Models

17. Mechanical Modals for Genersting Pattern and Form in Dovelopment

one celationship betiveen the csteoderma (bony do;
epidermal scales (after Otto 1908). (a) The dorsal region of 4
dytus, (6) The dorsal caudal (tail) region 1 e skink (a sl
of the family Soincidae. (c) The region near the closca

k Scincus oficinalis, (d) The ventral region of the:*

|10/11




Lapport des mathématiques
@'a

Reconstruction de la peau de requin
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ion diffusion systems
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