Math 54, Quiz 9 Solutions Section 104

1. Find an orthogonal matrix P and a diagonal matrix D such that A = PDPT.

-1 2 2
A=12 -1 2
2 2 -1
The characteristic polynomial of A is
—1-A 2 2
det(A — M) = 2 —1-A 2
2 2 —1-X

= —(A+1)(A% +2X = 3) +2(2\ + 6) + 2(2)\ + 6)
=(A+3)1-M+38)
=(A+3)*\-3).

The eigenspace for A = 3 is

-4 2 2 1
NS(A-3I)=NS| 2 —4 2 | =span 1
2 2 -4 1
The eigenspace for A = —3 is
2 2 2 1 0
NS(A+3[)=NS|[2 2 2| =span -1],( 1
2 2 2 0 -1

Therefore we can take

1/V3 1/vV2  1/V6
P=11/V/3 —-1/v2 1/V6
V3 0 —2/v6

and
3 0 0
D=0 -3 0
0O 0 -3

2. Solve the following initial value problem.

The general solution is
Yy = clet + cztet
and
y = cie’ +co(t +1)el.

Therefore ¢; = 0 and ¢; + ¢ = 1. Thus the solution to the initial value problem is y = te?.



