HW1

January 23, 2012

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

(a) up —Uze +1 =0

(b) uy — Ugat + uuy, =0

(¢) ut — gy + =0

2. Classify each of the equations

(a) Upy — DUugy =0

(b) 4ugy — 12ugpy + uyy +uy =0

(€) 4uzy + 6y + Yy, =0

3. Consider the general form of second-order linear PDEs

Augy + Bugy + Cuyy + Dugy + Fuy + Fu+G =0
under the coordinates transformation
§=&(x,t), n=nlz,1).
Rewrite the equation into
A'uge + B'ugy + C'uyy + D'ug + E'uy + Flu+ G =0

by computing all the second order and first order derivatives in terms of £and
n. (Hint : For example, u; = u¢ly + upyn,.) Show that

B —4A'C' = J*(B? - 4AC)

where J = (&mr — &) When J #£ 0, it is a one-to-one mapping, the classfi-
cation of PDEs is indepedent of the coordinate system we choose to represent
it.



