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1. Solve the nonlinear first order PDE as shown below (15 %) :
U +uuy +2ur =0, 0<x<1,0<t

Given the Cauchy data,
u(z,0) =4—2% 0<z<l1

w(0,t)=1, t>0

Sol:

region I: u(x,t) = 4 — 22

region IT: u(z,t) =c— 2%, c€ R
region IIT: u(z,t) = 1 — 22
separate characteristic line:
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jump solution can occur only at the characteristic line.
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