
Math 6345 Advanced ODEs
Homework 3

1. For the following system differential equations

(i) ẋ = x + y,

ẏ =

(
sin t + cos t

2 + sin t − cos t

)
y,

(ii) ẋ = − sin 2tx + (cos 2t − 1)y,
ẏ = (cos 2t + 1)x + sin 2ty.

(i) Find a matrix A(t) and period T such that A(t + T) = A(t)

(ii) Find the fundamental matrix Φ(t)

(iii) Find a matrix C such that Φ(t + T) = Φ(t)C

(iv) Find matrices P(t) and B such that

Φ(t) = P(t)eBt

(v) Show that C = eBT

(vi) Show that under x = P(t)y, the system simplifies to ẏ = By
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