HW1

September 11, 2025

x+2t

Exercise 1 Solve yu + d,u +u =-e with initial condition u(0,x) = 0.

Exercise 2 Consider the following initial value problem for Burgers equation

O + udzu = 0,
1, z <0,
u(0,z) =¢(x)=¢1—2, 0<z<l1,
0, z > 1.

1. Find the largest time s such that all characteristics do not intersect.
2. Find an expression of u(t,z) for t < t,.
Exercise 3 Use the method of characteristics to solve the following PDEs.
1. 210z,u + Toug, = 2u, u(z1,1) = g(z1).
2. U0+ Opu =1, u(xy, 1) = %xl.
Exercise 4 Suppose that u is smooth and solves uy — Au = 0 in (0,00) x RY.
1. Show that uy(t, ) := u(\?t, \z) solves the heat equation for every A € R.

2. Use the above to derive that v(t,z) = x - Vu(t,z) + 2tu.(t, z) also solves the heat equation.
Hint: take derivative in A.



