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Choose 4 problems from below.

1. Solve the equations:
@) ug + yuy — u, = —u, u(z,y,0) =z +y.

(b) uguy = u,u(z,0) = 22
2.Let u € C?(R % [0, 00)) solve

Uy — Ugg = 0, u(z,0) = f(z),uz,0) = g(z).
Suppose f, g have compact support. Show that

@ [ {u? + u2} dz isaconstant in t,

(b) [ {u? — u2}dz = 0 forlarge .

3. Let u solve u; 4 6uty + tpze =0 for 2 € R, ¢ > 0. Suppose u has the form
u(z,t) = v(z — ct) for some constant ¢ with v(s),v'(s), v"(s) = 0as s = oo or

8 — —0x. Find an explicit formula for .

4. Let u bea C? solution of Au = 0in Qand {z : |z — z,| < p} C Q. Show that
@ w(Zo) = a7 Jig—ay|—p U(2) dSz, Where wyp™ " is the surface area of the sphere
|z — z,| = p.

() |Du(z,)|* < | Du(z) * dS,.
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5. Suppose f () is bounded and continuous in K™ which satisfies [, |f(z)|dz < oc.Let u bea

bounded solution of
w=0Au forz € Rt > 0;u(z,0) = f(z).

Show that limyeote(z,t) = 0.



6. Let 2 be a C' solution of 4y + uu, = () in each of two regions separated by a smooth curve

z = &(t). Suppose  is continuous, but u, has a jump discontinuity on the curve. Prove that

d§
e = u(E®, ).
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