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MhÜh +KhUh = MhFh

<latexit sha1_base64="5yjWeN6dvz3oOq5+r1M8Ckv016c="></latexit>



I. Discrétisation et Analyse Ordre 2
I.1 Discrétisation variationnelle et -schemaθ

(2)

Chercher      tel que ∈ Uh ⊂ Uuh

<latexit sha1_base64="gnHgV1hO6A1FgjtltrH0oerCgv8="></latexit>

(üh, p̃h)P + (Buh, Bp̃h)D = (f, p̃h)P , 8 p̃h 2 Uh

<latexit sha1_base64="TpC9hmB/0rmyMu6sBYQ1DFHVIfI="></latexit>

Projection elliptique  telle que Ph : U → Uh ∀u ∈ U
(B(Phu� u), Buh)P + ca(Phu� u, uh)P = 0, 8uh 2 Uh

<latexit sha1_base64="V9HanDUiirTHuqOSNE8SBSsQ/Pw="></latexit>
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Bup

kBuk2D + 2↵
, Bũ
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!

D

<latexit sha1_base64="shVjprwDVFaWr9vf1+L0ovDcr/c="></latexit>

Prenons  et multiplions la deuxième équation par , on obtient :p̃ = p v

dE
dt

= (f, p)P

<latexit sha1_base64="/ilFX+x2HCjx0rDXD6hyqt04Cpk="></latexit>

E =
1

2
(p, p)P +

1

2
v2

<latexit sha1_base64="3aMs/4hML4hR/TFiNCESVY5tV0I="></latexit>



IV. Scalar Auxiliary Variable
IV.1 Formulation primale/scalaire/primale ?

8
><

>:
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<latexit sha1_base64="ZAczgVsOyWDeBV0+uj6qJvhQTIU="></latexit>

F↵[u] =
1p

kBuk2D + 2↵

<latexit sha1_base64="5PkzWiKsPJFoIX590dPDjm9KV3o="></latexit>
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Conclusion - Perspectives

I. Discrétisation et analyse de (1)


II. On pose                                                            Formulation Mixte


III. On pose                                                           Scalar Auxiliary Variable
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Son analyse complète est en cours. 
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u_h(1) = u0; % initial data 
u_h(2) = u1; % initial data 
mu_u = (u_sav(1)+u_sav(2))*0.5;  
v_h(1) = sqrt( 2 * alpha + dot ( K_h*mu_u, mu_u ) ); % initial data 
Am1                 = inv ( M_h + dt*0.5*D_h ); % mass matrix : easy to invert  

For i = 3..N 
 Kun                 = Kh * u_h(i-1); % stiffness matrix * vector product  

    Falphan           = 1 / sqrt( 2*alpha + dot ( Kun , u_h(i-1) ); % Falphan is a scalar  
    Cn                    = dt * 0.5 * Falphan * Kun; % vector 

    RHS                 = dt*0.5*F_h(n) + ( u_h(i-1)-u_h(i-2) ) / dt - v_h(i-2)*Cn; % vector 
    Am1Cn            = Am1*Cn; 
    mat_sherman = Am1- dot (Am1Cn , Am1Cn ) / ( 1 + dot ( Cn , Am1Cn ) ); % real division 
    temp                = mat_sherman * RHS; % temp now contains the vector \delta\mu U^n 

    u_h(i)                = u_sav(i-2) + 2*dt*temp; 
    v_h(i-1)            = v_h(i-2) + 2* dot ( Cn , temp ); % dot prod ( Cn , temp )

IV. Scalar Auxiliary Variable
IV.3 Complexité

Complexité : 4*O(N) pour les dot, O(N) pour l’inv et O(p*N) pour le produit par Kh (p  ordre des FEM)≈

MhÜh +DhU̇h +KhUh = Fh
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