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Prerequisites.
+ Diagonalization of matrices
» Multi-dimensional differential calculus

» Curvature of functions
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C Video and accompanying tablet notes may not match completely!

[Corrections and updates may have been made in tablet notes.]




/l/umer ca/ /We%ads for

M&QLLQ

PDE (11.6.1.2): aa—l:(x,t) + al;(xu)( )=0 on Rx]|0,T| (11.6.2.4a)
~Initial conditions: u(x,0) =up(x) for xR, (11.6.2.4b)
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o PDE: %—‘t‘(x,t)+Ag:( £)=0 on Rx|0,T[, (11.6.1.15a)
7+initia|conditions: u(x,0) =up(x) for xeR. (11.6.1.15b)7
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B N iD= =0, D:=diag(Ay,...,Am). (11.6.3.9)
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F(v,w):=RF(R"'v,R'w) , v,weR", (11.6.3.12)
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— Fuw(v,w) = = max{A;,0}v+min{A;,0}w, v,weR. (11.6.3.15)
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Definition 11.6.3.30. Roe matrix

— A matrix-value function Az : U x U — R™"™ is a Roe matrix for the flux function F : U — R"™, if
(i) AgR(u,u) = DF(u) forallu € U (consistency),

(i) Ar(v,w)(w —v)=F(w)—F(v)forallv,w & U (correct shock speed),

. (i) Ar(v, w) has m distinct real eigenvalues  (strict hyperbolicity). —
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o conservation of mass B> = T 3-(vh) =0, (11.6.2.14a)

~ conservation of momentum B> %(hv) ai(hv +1len?)=0. (11.6.2.14b)
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