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3. Application of k%div, use 8;¢ = —divq and take the resultin r = R
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The augmented formula (PDE on (¢, q) (R, +00) + ODE on (8,4, ¢, () at7 = R) is
well-posed in H, x H! x R* for time order Typax = O(min(e 1k, e71/2).

5 € HXR'Y) but VB e (0,2),4,8,0 ¢ L2(¢Pdt, RT).
Also, for large time scales:

VEk € {0,1,2}, V0 < p < 1,t71/277 < |6 (1)
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ANZ
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|Ru| < ||u||;2, then the time scheme satisfies the discrete energy inequality:
n+l/2 _ gn—1/2
¢ & < l(€n+1/2 4 6"_1/2)
JAN ~ K
. nt1/2 _ n+1/2 n+l/2 n+l/2  (v™1/2)2 M [ sn+1/2\2
with €"+1/2 = B tﬂEﬂ#id Egid = T3 -5 (0 / )n+,1w1nlere
the speed is v"t1/2 ;= 2 A_5 and the mean position is 6" /2 ;= 2 ;5 and

En—|—1/2 L Rz”‘Snlez I l”
fluid ° 2 2

n+l_ /n
C"+1—I—C"||l22,where5": S Atc .
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PR = MUY (RC)o - 87),

{mz N (I -R)(P = MY((R¢™)o — )Gi, i€ {L,...,N},

Important points:

e Easily adaptable with the dimension,

» Discretization of R as an elliptic problem,

e Space's discretization not truely important,
* CFL of the form:

At <k & Az k.
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NUMERICAL SIMULATIONS

delta(t) zeta(r, Tf) with Tf =10.0,R = 4., Rmax = 30.,

delta(t)

Figure - Simulations with different values of ¥
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NUMERICAL SIMULATIONS

Small value of K

Energy of $zeta$

Figure - Simulations with k = 0.001
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The Fourier cos transform applied to the equation of (:

1 k2

22 2 22 9 2 _
Tk €N, K°G + KwiCr = ek (RC—0)T——3y Wk = T 273

—> expression of é .. for all k,

Also Vu, Ru = 0+°° 13(;];)1# dk,

—> expression of R( for all ¢ as

Vt > 0, R¢ = REPo™o8 4 /tK(s —t)(R{(s) — 6(s))ds
e e ) 5
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RESOLUTION

Discretization:
1 = cos(wpAn)(p + SR 4 i (RCT — 7)o,
Vk € N, — k
; : ; ; in(wiAt
P = —wp sin(wpAt)(P + cos(wrAt)CE — TSz (RC" — 67) Sm(:: ).
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RESOLUTION

Discretization:
sn+l n sin(wgAt) ?n n\ 1— cos(kat)
p = cos(wrpAt) (Y + — = + Tz (RC — 0) T

VEeN, § |
,’Z’H —wy, sin(wpAt) ¢ o cos(kat)C r— T (R —407) LCI7 U

Wk
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NUMERICAL SIMULATIONS

Comparaison of the 2 methods

delta(t), E,(t) with Tf =10.0, R = 4., Rmax = 30.,d0 =1

delta(t) Energy of zetaw.r.tt

Figure - Comparaison of the methods with kK = 0.3
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NUMERICAL SIMULATIONS

Small value of k with the spectral method

delta(t), E,(t) with Tf =10.0, R = 4., Rmax = 30.,d0 =1

delta(t) E,(t)

Figure - Spectral method with K = 107°
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