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(ü, p̃)P + (v,Bp̃)D = (f, p̃)P , 8p̃ 2 U (1a)

v̇ = Bu̇ in D (1b)

<latexit sha1_base64="Wvvq44E8qUSlyzllzFpf+xhqH08="></latexit>

On pose                                                                    .
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<latexit sha1_base64="Q9UwyX1otZXBteo82JgsVDB9im0="></latexit>

�En
h = (�fn, µpnh)P

<latexit sha1_base64="SRkKARc2nK2MrwF8LDcWQopOyLI="></latexit>

avec En+ 1
2

h =
1

2
(p

n+ 1
2

h , p
n+ 1

2
h )P +

1

2
(v

n+ 1
2

h , v
n+ 1

2
h )D

<latexit sha1_base64="QKo1YqkVuljF5rT9QNoklgN3cRY="></latexit>

• L’énergie est toujours positive

kpn+
1
2

h kP 
q

2En+ 1
2

h

<latexit sha1_base64="vP7+Qa+uac9qcvFDAgW48d58ixo="></latexit>

kvn+
1
2

h kD 
q

2En+ 1
2

h

<latexit sha1_base64="xYLPQcaNzJ4aTloEYGoW8FbadfE="></latexit>

et



II. Formulation Mixte
II.4 Schéma de Störmer-Verlet et analyse



II. Formulation Mixte

On discrétise  sur la grille  et  sur la grille ph tn+ 1
2 = (n + 1/2) Δt vh tn

II.4 Schéma de Störmer-Verlet et analyse



II. Formulation Mixte

On discrétise  sur la grille  et  sur la grille ph tn+ 1
2 = (n + 1/2) Δt vh tn

(�pnh, p̃h)P + b(vnh , p̃h) = (fn, p̃h)P , 8p̃h 2 Uh⇣
�v

n+ 1
2

h , ṽh
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⌘

D
� b(ṽh, p
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(ü, p̃)P + (Bu,Bp̃)D = (f, p̃)P , 8 p̃ 2 U

<latexit sha1_base64="ijTND58WYglwgeGpAWfbDX/CQXU="></latexit>

d

dt


1

2
(u̇, u̇)P +

1

2
(Bu,Bu)D

�
= (f, u̇)P

<latexit sha1_base64="r8uburtqNzINx4QRjWXUDYmVEDI="></latexit>
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<latexit sha1_base64="ZAczgVsOyWDeBV0+uj6qJvhQTIU="></latexit>

b[u, ũ) =
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Bup

kBuk2D + 2↵
, Bũ
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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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⌘

D
� b(ṽh, p
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