September 4, 2012 MATH 480
Homework Assignment 1
Quiz on Tuesday, September 11, 2012

1. For each of the following equations, state the order and whether it is nonlinear, linear inho-

mogeneous, or linear homogeneous; provide reasons
(a) up —Upe +1=0

(b) ut —ugy +xu =0
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Ut — Upzt + WUy = 0
. 2 _
Uy — Ugy +2° =10

up (14 u2)~1/2 + uy (1 + ug)_l/2 =0

)
)
Uz +eYuy =0

)
) U+ Upgze +V1+u=0
2. Find the general solution of the fourth-order equation u;zy, = 0.

3. Verify that u(z,y) = f(x)g(y) is a solution of the PDE wugy, = ugzu,, for all pairs of (differ-

entiable) functions f and g of one variable.

4. Find all solutions of the equation u,, = 22 + 9%, (z,y) € R? which satisfy the boundary

conditions:

w(z,y) = uz(x,y) = uy(z,y) =0, forall z,y such that x +y = 1.

5. Show that the change of variables £ = z + vy, n = x — y, u(z,y) = w(&,n) transforms the
equation

Uy = uy into 2w, =0
Find the general solution u(z,y) of the former PDE.

6. Show that the change of variables £ = z +y, n =  — y, u(x,y) = w(§,n) transforms the
equation

Ugz — Uyy = 0 into  4dwg, =0
Find the general solution u(x,y) of the former PDE.

7. Show that the following functions are solutions of the given PDEs:

(a) u(z,y) = € cos ky, for any constant k, PDE: ug, + uy, = 0 (Laplace)

(b) u(z,y) = e*ek*Y, for any constant k, PDE: uz, — uy = 0 (heat equation)

(c) u(z,y) = sinkx cos ky, for any constant k, PDE: u;, — uyy = 0 (wave equation)

(d) u(z,y) = (k/2)z* + (1 — k)y?/2, for any constant k, PDE: uy, + uy, = 1 (Poisson’s

equation)



