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Shock velocity

One still wishes to solve ρt + c(ρ)ρx = 0, i.e., to determine ρ(x , t) for a given
ρ(x , 0) ≡ ρ0(x).

We saw last time that, when characteristic cross, wave breaking occurs and a
shock is formed, with position s(t) verifying

ṡ = Q(+) − Q(−)

ρ(+) − ρ(−) (1)

ρ(x , t)

x
s(t)

ρ(−) = ρ(s(−)(t), t)

ρ(+)

This result is obtained by flux conservation.

It can be understood this way by
writing Q(+) = Q(−) + ṡ × (ρ(+) − ρ(−))
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2



the Riemann problem
Case where c is an increasing function of ρ. c1 = c(ρ1) > c2 = c(ρ2).

ρ1

ρ2

ρ0(x)

x

x = c2 t x = c1 t

x

t x = ṡ t

c1 tc2 t ṡ t x

Lax entropy condition
see exam 2019-2020

ρ(x , t)
ρ1

ρ2

c1c2 ṡ x/t
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Describe the motion of the end of a traffic jam
Assuming that there is a constant incoming flow of vehicles, density ρin, flux
Qin = Q(ρin), with ρin < ρm.

ṡ = −Qin/(ρj − ρin) = cst [remember Q(ρj) = 0]

during dt, Qindt cars arrive and pile up
with an increase of density ρj − ρin :{

Qindt = (ρj − ρin)|dx |
with |dx | = −ṡ dt
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