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The plot shows, for a solution of the
inviscid Burgers equation,
the shape of characteristic curves in the
(x,t) plane (the straight lines),
t together with the position of the shock
fronts (bold lines).
In this case there are two shock fronts.
Notice that they appear at a certain time
(the singularity time), which is different
for each shock.
The shocks move with speed given by
the Rankine-Hugoniot equations,
indeed the slope of the shocks curves
is the average of the slopes of the
characteristics on each side.
The faster shock on the left overtakes
the one on the right, and they merge.
Notice that over time the shocks tend to
become asymptotically slower, and that
parts of the solution with higher u
== il - = - - v (recognisable by steeper characteristic
lines) slowly disappear “eaten” by the
shocks.

Taken by Whitham “Linear and nonlinear waves”:
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The plot shows, for a solution of the inviscid Burgers equation, 
the shape of characteristic curves in the (x,t) plane (the straight lines),
together with the position of the shock fronts (bold lines).
In this case there are two shock fronts. Notice that they appear at a certain time
(the singularity time), which is different for each shock. 
The shocks move with speed given by the Rankine-Hugoniot equations,
indeed the slope of the shocks curves
is the average of the slopes of the characteristics on each side.
The faster shock on the left overtakes the one on the right, and they merge.
Notice that over time the shocks tend to become asymptotically slower, and that parts of the solution with higher u
(recognisable by steeper characteristic lines) slowly disappear “eaten” by the shocks. 
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In the plots below we show:
solution of Burgers eq. with viscosity \mu = 0.01 (red)
solution of inviscid Burgers (blue dots)
for initial condition u_0(x) = e \(-x"2).
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Notice that the viscous solution (red)
closely approximates a shock front
satisfying the “equal area law”.
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In the plots below we show:
solution of Burgers eq. with viscosity \mu = 0.01 (red)
solution of inviscid Burgers (blue dots)
for initial condition u_0(x) = e^(-x^2).
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Notice that the viscous solution (red)
closely approximates a shock front
satisfying the “equal area law”.
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The same as above but with more viscosity: \mu = 0.1.
You can see that the solution with more viscosity approximates less well the
inviscid solution, and has a less sharp “shock front”.
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The same as above but with more viscosity: \mu = 0.1. 
You can see that the solution with more viscosity approximates less well the
inviscid solution, and has a less sharp “shock front”.
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quickly and will not 
be examined.
If you are curious, 
you can watch simulations
of KdV equation in the 
extra material section


