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1. Consider the Poisson equation
—Au=f (x e R"). (1

(a) Write out this equation in » = 1 dimensions.

(b) Find all solutions of (1) in n = 1 dimensions when
f=0 and f(x) = sin(ax) for some a € R.

(c) Solve the following boundary value problem on the interval (a,b) C R,

—u’(x) =1 (x € (a,b))
u(a) =0, u(d) =1.

2. Solve the initial value problem

ur+b-Du=20 (x eR2%, t >0)

u(x,0) = g(x) (x € Rz) @

where u : R? x Ry — R is the unknown, b = (1,3) and g(x) = sin(x;) cos(xy). (We write
Ry = [0, 00)).

Hint: Use the method of characteristics, Section 2.1 in Evans.
3. Solve the initial-boundary value problem

U; +buy, =0 (x>0,1t>0)
u(x,0)=¢gx) (x>0 3
u(0,1) = h(zr) >0

where u : Ry x Ry — R is the unknown, b = 2, g(x) = x and 1 (1) = 12.
Hint: Draw a picture of the domain (the first quadrant of the x-7-plane) and graph the charac-
teristics. Where do they hit the boundary of the domain?

4. Consider (3) again, but this time with a velocity b < 0. Does there always exist a solution of
3)?

Hint: Draw a new picture of the domain and characteristics.



