MAT76 - Fall 2025 Homework 3 - October 17th at 11am on Gradescope.

Please scan or type your homework and upload to gradescope. Homeworks will be graded electron-
ically on gradescope.

Evans Problems
Chapter 2: 24
Chapter 3: 4,5, 19,

Additional Problems : For the next two problems consider the initial value problem in scalar
Burger’s equation

2
Ut+ <> :O, (CC,t)ERXR.,.

u=g, (z,t) € R x {0}

Problem 1: (alternative derivation of rarefaction wave) For a constant a > 0, consider the initial

condition
0, z <0
9a(T) = { z/a, 0<z<a
1, T>a

Solve the initial value problem for a > 0, and take the limit a — 0" to derive the rarefaction wave
discussed in class.

Problem 2: For a given constant ug > 0, consider the following initial condition

o) = {O’ e

ug(z — 1), x>0

The integral solution has a jump discontinuity along some curve described by x = s(¢). Find this
curve and sketch it along with other characteristic curves in the (z,t) plane. Also, determine the
integral solution on each side of the shock.

Problem 3 Solve the following initial value problem for u(z,t) € R using the method of character-
istics

ug + (ug)? = t, (x,t) e Rx Ry
u(z,0) = x, reR,t=0.



