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High order methods

Ut = Uy
Solution
irx+il ot

u(x;t) = e

Discretize in space:
UJ (t) — ei! X +©pt
=1!h

2nd order Q-

sin

4th order Q= —sin (1+ 2sin2 5);

3

6th order Qg = —sin (1 + 25in? = + > sin® 5)
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Points per wavelength M
Compute g periods in time
Maximum error "

q 1=2
2nd order M, 2 3
4th order M4 2 g
15"
6th order Mg 2 q =
70"
1% error level.
q M, Mg Mg
20 | 287 28 13
200 | 909 51 20




Fourier methods (Pseudo-spectral methods)

Approximate v(x) = & when u(x;) known.

@x
X=2 |
u(x;) = 0, e ¥
= N=2
=2 =2
v(x;) = d—“(x,-): X it o e o= X ¢ e %
dX = N=2 = N=2

Compute ¢, by FFT
Compute % =il Oy
Compute v(x;) by FFT !
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Wave equation
1-D
Utt U = 0

Solution
gd! X+0) 4 pd x D

Fourier transform

ca@! i ; eaa! i
2 1= ( +1) 1) (2 waves)
¢ @ _ e o0 O
@ @ @ @@ &
No ingoing wave:
@ a_,
@ &

(Boundary condition)



2-D

1 2+ 1 2 pseudo-di erential operator

If j! 1) << j! 2], approximate
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(Boundary condition)
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