Goals:

@ Devise space-time DG-method for the wave equation:
U — Uy = F in Q :=Qx]0, T[

@ Implement method and test it

@ Investigate stabilty of method

Weak formulation:

e M = {K} is a mesh that covers the space-time domain Q
e Testfunction v € V(M) = Qxerq Po(K)
e Notation: Qu = (uyx, —u¢) and Vu = (uy, ut).

_ Z (V-Qu,v)kdx = Z (f,v)k dx ibp.
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Y (Ou, V) = ({Oul, [VDe — ({Ovh [ul)e = Y (Fiv)k

KeM KeM
Notation: {v} = (vt +v~)/2and [v]=vTnt +v n".
Numerical scheme is then:

VK € M, seek up € V), such that

aK(uh, Vh) = gK(Vh)7 for all Vh € Pp(K)
where (x(v) = (f, v)k and
aK(u, V) = (<>U, VV)K_<{<>U}7 [V]>3K_<{<>V}7 [u]>3K+<a[u]7 [V]>3K

Choose basis, and plug in:

aK(Z Mibhz qibj) = eK(Z qjbj), forall v, = Z qibj local b-f.
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@ Possible if we choose locally supported basis functions

@ Now we have explicit scheme, suited for implementation

K j(n+1)
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(n) (n)
At Krnl K (n) Kj+l
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-1
K"

- AX -
@ Determined entries in matrices analytically in Maple

@ Then implemented method in Matlab
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o Unfortunately:

Constant k and o

s

5 5 8§ 5§

Maximal eigenvalue (abs)

=

10*

@ Numerical experiments: Blow up in solutions
@ Von Neumann analysis showed unconditional instability

@ Possible remedy? Perhaps: Use mesh that avoids vertical edges
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