
Shock Problem and PINN Framework
1 2Problem Setup PINN Framework

Consider the 1D inviscid Burgers Riemann problem.

Governing
equation

Initial
condition

Boundary
condition

ut + uux = 0, x ∈ [−1, 1], t ∈ (0, 1]

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

u(−1, t) = 1, u(1, t) = 0, t ∈ (0, 1]
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Shock path xs(t) = t/2
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t = 0.5, xs = 0.25

Characteristic speed: dx/dt = u.
Characteristics converge toward the shock.
Shock speed: s = (uL + uR)/2 = 0.5.

Neural Network Automatic
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Initial condition
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 = λfPDE + λiIC + λbBC

Training Loop
Backpropagation / Optimizer

θ ← θ − η∇θ

Update θ


