Partial Differential Equations

Problem 1. For the equation
T+ Y2y =2+ 1

give an initial curve such that:
(a) there exists infinitely many solutions passing through the initial curve;
(b) there exists no solution passing through the initial curve.

Problem 2. Find a general form of a radially symmetric solution
u = u(r,t), where r = /2% + 23 + 23, for the wave equation

Uy = Ay z€R3 teR.

Problem 3. Let Q be an open bounded domain in R?. Suppose that u €
C?(Q) satisfies

Uge T Uyy + TU + Yty = 1, (z,y) € Q

u(z,y) =0  (z,y) € O
Show that u(z,y) <0 in Q.
Problem 4. For the following problem

uy + kPuy = Au, (z,t) € Qr
u(z,0) = ¢(z), w(z,0)=19(z) z€D
w(®, 1) =0, (z,t) € Sr

where D is an open bounded domain in R* and Qr = {(z,t): z € D, 0 <
t<T}, Spr={(z,t): z € 0D, 0 <t <T}. Show that:
(a)

E(t)z/DEuf—i-%WUIZ} da

is non-increasing function;
(b) the problem has at most one solution.



