M597K: Homework Assignment 10
Date: Nov. 11, Monday; Due Wed. Nov. 20.

1. Use the method of characteristics to derive a solution formula to
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where a and ¢ are constants, t > 0, and z € IR'. (Hint: Derive an ordinary
differential equation for u along a characteristic curve x = xg + at.)

2. Use the appropriate formula to find the solution wu(¢,x) to
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w(0,z) =e ",
9u(0,z) =0.

3. Find the value at x = 0, = 2 of the solution of the initial value problem
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u(0,z) =0,
9u(0,2) =0.

4. In the three dimensional homogeneous wave equation (f = 0) with speed ¢ = 1, let
u(0, z1, 9, 23) = 0, %(O,xl,xg,:cg) = h(x1,x9,x3). Suppose that h(zi,ze,z3) = 0
for 23 + 22 + 22 > 1. Show or explain that u(¢,0,0,0) = 0 for all ¢ > 1.

5. In the two dimensional homogeneous wave equation (f = 0) with speed ¢ = 1, let
u(0,21,x2) =0, %(O,xl,xg) = h(z1,22). Suppose that h(xy,z2) = 0 for 22 +23 > 1
and h(xq,z2) > 0 for 2% + 23 < 1. Show or explain that u(t,0,0) > 0 for all ¢ > 0.

Optional 6. Use the method of characteristics to solve the problem

%—Fug—gzo, t>0,z¢€lR,
u(0,z) = e*.



