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1. (20 points) Solve the following initial value problem:

u(z, 1) + 2u (2, i) =2 —¢t in R x {0,00),
ufz, 0} = 10z.

2. (20 points) Suppose u(z) is a harmonic function ( i.e., Au(x) = 0 ) defined on the open set  C B3 (
ie., Au(z) =0) . Suppose B(zo,r) C {2, where B(z,r) is the open ball with radius r > 0 centered
at zg € R3. Show that

L\ Ou 3
— (o} £ = sup |u|.
6,9;1( o}l 1,BB(W)I |

Here we use the notation = (%1,%2,23). Hint : The mean value property and the divergence
theorem.

3. (20 points} Set

2 3 1 21 (t) 3t
A=10 =2 1], X@)=|z0)], fO)=] 0
0 0 1 z3(t) 2¢t

Find the solution to the differentiai system
X'(t) = AX(8) + £(£)
with the initial condition ;(0) = 1, 22(0) = 0 and z3(0) = 2.
4. (40 points) Let §(f) be the Dirac delta function. Solve the following differential equations :
(2)
y"™ + 6y" + 10y’ = 26(t — 5)

with initial condition ¥(0) = ¢'(0) = 3”(0) = 0.

(b) , |
) (t) — 2" (t) - 22'(t) = cos()

with the initial condition 2(0) = z'(0) = 2"(0) = 0.
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