Quiz 10 - Math 54 Name Solution

November 10, 2010
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Consider the system of differential equations 1 T1— 2Tz
.'17/2 = 6.’E1 — 3.’172

1)[6pts] Find the general solution to the system.

4 -2

6 _ 3] . We find the eigenvalues and eigenvectors: det(A—

The associated matrix is A = [

Al) = det [4 g A _3_3 N A2 — X = A\ — 1), so the eigenvalues are 0 and 1. A —OI =

4 =2 2 -1 11 . 13 =2 3 =2 2] .
{6 _S}NL) 0]750 [21 15(10—e1genvect01.A—1[{6 _4]N[0 0]750 {3] e

1-eigenvector. So the general solution is

x(t) = e H + caet B}

2)[4pts| Find two specific solutions which are linearly independent and prove they are
linearly independent.

Taking ¢; = 1 and ¢ = 0, we get the solution x(t) = B} Taking ¢; = 0 and ¢, = 1, we

2¢et . . .
+|. To show these are linearly independent, we compute the Wronskian

get x(t) = {3@
12
det {2 3€t:| =—e

Since the Wronskian is not zero, the two solutions are linearly independent. (It’s also enough
to simply check that the Wronskian is not zero for one value of ¢.)



