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1. For each of the following equations, state the order and whether it is
nolinear, linear inhomogeous, or linear homogeneous; provide reasons.

(a) ut − uxx + 1 = 0
(b) ut − uxxt + uux = 0
(c) ut − uxx + xu = 0
2. Classify each of the equations
(a) uxx − 5uxy = 0
(b) 4uxx − 12uxy + 9uyy + uy = 0
(c) 4uxx + 6uxy + 9uyy = 0
3. Consider the general form of second-order linear PDEs

Auxx +Buxt + Cutt +Dux + Eut + Fu+G = 0

under the coordinates transformation

ξ = ξ(x, t), η = η(x, t).

Rewrite the equation into

A′uξξ +B′uξη + C ′uηη +D′uξ + E′uη + F ′u+G′ = 0

by computing all the second order and first order derivatives in terms of ξand
η. (Hint : For example, ux = uξξx + uηηx.) Show that

B′2 − 4A′C ′ = J2(B2 − 4AC)

where J = (ξxηt − ξtηx). When J 6= 0, it is a one-to-one mapping, the classfi-
cation of PDEs is indepedent of the coordinate system we choose to represent
it.
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