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1. What is the differences between 2D and 3D characteristic curves? and which of

them physically exist?

2. Describe the conditions which shock wont be occurred in the Burgers equation.

3. What is the geometrical explanation of the characteristic curves of the below

equation?

a(x, t, u)ux + b(x, t, u)ut = c(x, t, u)

4. Assume the below equation.

ut + ux = u

I.C. : u(x, 1) = x− 2

I) Parameterize the initial condition curve.

II) Show the equation has an answer.

III) Find the characteristic curves.

IV) Solve the equation analytically.

5. Assume the Burgers equation (ut+uux = 0) with the following boundary condi-

tions; Calculate the weak solution (t > 0) and find the answer limitation when

ε goes to zero.

u(x, 0) =


0 x < 0

x/ε 0 ≤ x ≤ ε

1 x > ε


