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1. (20 points) Suppose A(t) = (ay;(2)) : R — R™ is a differentiable matrix-
ceeym,

valued function and for a fixed p > 0, ay;(t + p) = ay;(¢) for i, = 1,2,
Assume that ®(t) is a fundamental matrix of the differential equation

X'(t) = A®)X(2).

Prove that ®(t) "'®(¢t + p) is a constant matrix.

2. (20 points) Solve the differential equation

a1 (t) = @2,
z5(t) = z3,

z3(t) = 24,

T4 (t) = —4z) + 523,

with the initial condition (z,(0), 22(0), z3(0), z4(0}) = (2,0, 2,0).

3. (20 points) Solve the differential equation
@ (t) + 227 (t) + z(¢) =0,
with the initial condition (z(0), z'(0), z"(0), z"(0)) = (2,2, =2, —4).
4. (20 points) Suppose @(t) is a solution of the differential equation
z/(t) = —=(t) + q(t), ‘

for ¢ >-0. Assume that [;* |q(t)|dt < co. Prove that
lim ¢(t) = 0.
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5. (20 points) Find a nontrivial sclution of the differential equation
iz"(t) + z'(£) + 2z(t) = 0.
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