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1. Consider the first-order pde:
Uy —2uy =tanu for z,y > 0, u::—;z along z = y.

(a) Is there a unique solution u(z, y)?
(b) Find an explicit formula for u(z, Y).
(c) Does the solution exist for all z, y>0?

2. Consider equation
Uz + TUgy + Uy = u.

(a) Determine where it is hyperbolic and find the characteristics.
(b) For which Cauchy data is the Cauchy Problem well-posed?

i) u(z,0) = f(z), uy(z,0) = g(x),
1) u(0,y) = f(y), u:(0,y) = g(y),
i) w(lL,y) = f(y), us(1,y) = g(y).

3. Use energy methods to show uniqueness of solutions u € C?*(R™ x (0,00)) for the
damped wave equation

utt——czAu+ut=f(x,t) forz € R,t > 0,
u(z,0) = g(x), u(z,0) =h(z) forzecR.

4. Let D be the open disk of radius 2 centered at the origin in the z,y plane and suppose
u € C?(D) satisfies
Au=0 inD,

u(2,0) =1+cos® for 0<8 < 2r.

(a) Find the maximum value of u in the closed disk D.
(b) Find the value of u at r = 0.

5. Consider the heat conduction problem
Up — Uy, = 2t lor0<zs<m t>0,
u(z,0) =sinz for0 <z <,
u(0,t) = t* = u(m,t) fort > 0.

(a) Find a solution in the form u(z, t) = v(t) + w(z, t).
(b) Is the solution in (a) unique?



