Solve the 1nitial value problem

U, +%(u2)x =0,t>0

1 : : .
(E(uz)x =uu, » A7TLLUE Burger equation with shock formation © )

1, x<0
u(x,0) =41-x,0<x<1

0,x>1
ForO <t < 1:

= Region z < t: Characteristics from zp < 0 propagate with . = 1.
» Regiont < o < 1: Characteristics from 0 < xy < lyieldu = ll—f
* Region x > 1: Characteristics from 2y > 1 remain stationary with u = 0.

Fort > 1:
» Ashock forms att = 1, starting at @ = 1. The shock propagates with speed % (from Rankine-
Hugoniot condition).

Final Answer:

1, z<min(¢,1+ 3(¢t— 1))
u(x,t) = 1—'“:, t<z<landt<l1

1
0, z > max(1,1+ 5(t — 1))

More explicitly -

* Fort < 1:
1, x <t
u(z,t) = ¢ 2, t<z<1
0, z>1
e Fort > 1:

Shock location fort > 1:
zs(t) =1+ 3(t —1).



