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Tra�c Flow Module�Homework 1

1. Suppose that f : R→ R is continuous, and that for every a ≤ b∫ b

a

f(x)dx = 0

Prove that f(x) = 0.

2. Solve each of the following PDEs for the given initial conditions and sketch
the characteristics in each case.

(a) Consider the partial di�erential equation for tra�c �ow

ρt + 7ρx = 0

with initial conditions
ρ(x, 0) = 1.

(b) Consider the PDE
ρt + ρx = 0

with initial conditions
ρ(x, 0) = x.

(c) Consider the PDE
ρt + xρx = 0

with initial conditions
ρ(x, 0) = 1.
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