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Hyperbolic PDEs: Discontinuous Galerkin formulation
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We will write (1) in the form of a system of conservation laws:
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Weighted residual form is:
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We are interpolating:
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Path to a single field formulation (only u is interpolated)

For a single-field formulation we strongly satisfy:
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In (4) integration by parts (Gauss theorem) removes @ Terms from the boundaries

And modifies @ terms inside.

We'll do this process for a single field formulation.
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We'll do this process for a single field formulation.
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WRS for single field formulation where only u is interpolated.
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Finally, we do integration by parts (Gauss theorem) to

get

¢

@ (CU +AQU/%> N 7\; 4 Ju JrS\Al (45&,0)48

AT
w\\'\""\’?“»% 5
M\L\ Wi A is >\

A:\ (o &M\w\\f . )

\¢
§ g /‘( \\/NLVj -0
¢

=




U )_u (X o (1) = VYA \/EL‘/\("‘“U«“U

\/_\/
G-y gy o (= Ud ot ol
‘<. nobh~'s
W - > (- C(l(Jﬂ - \)O\ :;i\wi Jhe
£ lowonh

~

0 .U
kT = g kR

Plugging into (9) we obtain:
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The best practice is to keep options open for star values.

We write a black-box type
function that computes
values and derivative of st
values in general.
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We will solve (10) in 1D
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We can also solve the so-called Riemann problem for this PDE

o

/ J I R
—1 wz)
SV&K cf"'\/‘ l/ % > 2 A\ﬁo _

Q)nsv\\'\.

We solve this local 1 dimensional PDE
to obtain Riemann solutions
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