
Shock Problem and PINN Framework

1   Problem Setup 2   PINN Framework
1D inviscid Burgers Riemann problem

Governing equation

ut + uux = 0, x∈ [−1, 1], t∈ (0, 1]

Initial condition

u(x, 0) = 1 (x< 0), u(x, 0) = 0 (x> 0)

Boundary conditions

u(−1, t) = 1, u(1, t) = 0

Initial condition
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Entropy shock: t = 0.5

xs(t) = t/21
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xs(t) = t/2, s= (uL + uR)/2 = 0.5
The faster left state forms a moving shock.
Blue profiles: analytical inviscid reference.
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Automatic differentiation

ut ux r= ut + uθux

Initial-condition loss

IC = 1
Ni

Ni

∑
j= 1

|uθ(xji, 0) − u0(xji)|2

Boundary-condition loss

BC = 1
Nb

Nb

∑
j= 1

|uθ(xjb, t jb) − g(xjb, t jb)|2

PDE-residual loss

PDE = 1
Nf

Nf

∑
j= 1

|rθ(xjf, t jf)|2

 = PDE + IC + BC

Backpropagation / optimizer
θ← θ− η∇θ
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