M244

Spring 2016 Quiz 11 Solutions

1. Given the matrix A below, if A = 2 + i is an eigenvalue, find an eigenvector: [ } 7; }

SOLUTION: Putting down both equations:

(]. — (2 + ’i))’Ul 72’02 =0 N 7(1 + i)’l)l 72'02 =0
v +(B—=(2414)vy =0 vy +(1—ive =0

If you use the first equation, you might take the following, which can be simplified a bit:

2
V1T = —F7 1702 2
_(1+7’) = =
vy =02 v {(1+Z)]

If you use the second equation:

v = (=1+i)vy N V:[—l—i—i}

Vg = V2

Either choice is fine.
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2. If/\:1+iandV:[ 1

] is an eigenvalue and eigenvector for matrix A, write the solution to

x' = Ax:

SOLUTION: We need to recall that e’ = e(1+9t = efeit = e’ (cos(t) +isin(t)). Now when we multiply:
eMv = ef(cos(t) + isin(t)) [ L ] = { (cos(t) = sms 2) +i(sin(t) + cos(t)) ]

t
1 cos(t) + i sin(t)

Now we take C1Re(e*v) + Colm(erv):

ot ( . { cos(t) — sin(t) } e { sin(t).Jr cos(t) D

cos(t) sin(t)

—2

SOLUTION: The characteristic equation is A2 44X +3 =0, so A = —1 and A = —3. The eigenvector
for A = —1 can be found by solving:

3. Find the eigenvalues and eigenvectors for the matrix: { _3 1 }

o v = V2 o [ 1
( 2+1)1)1+’UQ—0 = vy = vy = V_1:|
Similarly, for A = —3:
o V1 = —Ug o [ -1
(—24+3)v1+v2=0 = vy — vy = v= 1]




