OVING PARTIAL DIFFERENTIAL EQUATIONS

Problem 1

Suppose that uy(s,t), us(s,t),..., us(s,t) are solutions of the one-dimensional Heat Equa-
tion. Show that the product

w(ZT,t) = w(T1, Tay oo oy Tyy t) = u(@1, 1) -+ - u(2Tn, t)

solves the Heat Equation u; = Au. As usual, z = (21, @2,...,2,) is a point in R™. A good
example is
1 _=2 1 = 1 _=2
e 4 = € 4t o e 4t ,
(4mt)/? Vant Vit
Problem 2
Let v = u(z,y, z,t) be the solution to the problem
20 e —

?3_152— = (3m2 + y? + 8z2) ) L = !’

u(z,y,2,0) = 0

Su . 5, when 2% + y® + 22 <9,

3t =0 N 0, when 2%+ y* + 2> > 9

When is u(10,0,0,t) # 0, ¢t > 07 (Huygens’ Principle.)

Prilblem 3 (Sl Meon, Vilies ?no,m{z, ?nm
uwéueC(SU Q-CQ Aaiw/“ =0

M(XY = | u(j)dzj when even :B-(x,n) c Q2

B 5&3,4: 9.1, 9.3 3.y



