To solve the heterogeneousequdion

x'=Ax+1tg
where
1 -2 2 -9
A={-2 1 2| and g3 O
2 2 2 -18

Eigenvdues are given by
A=A,=3 2,=-3
In class we foundeigenvectors corresponding to the eigenvdue 3. These were given by

=40 and U, =4l o
#1 &, #0 &

EXTRA CREDIT PROBLEM 1: Show tha the eigenvector assodated with the
eigenvdue-3isgiven by
ll! 10/
U, :g 1.
$lg
Using the eigenvdues and eigenvectors we get the homogeneoussolution
1 -1 -1
x=Ce’|0|[+Ce”| 1 [+Ce| -1

1 0 1
Based on theform of the RHS of the ODE we guess a particular solution of theform
X, =at+b
Differentiation gives
x;) =a
Inserting thisinto thedifferentia equaionwe get
a=Ax+tg !

a=A(at+b)+tg !
t(Aa+g)+(Ab" a)=0 !
Aa+g=0 Ab"a=0

To findaand b we need to solve these two equdions

Aa=!g
and

Ab=a
EXTRA CREDIT PROBLEM 2: Use Aa=—-g toshowtha a=[5,2,4]".
EXTRA CREDIT PROBLEM 3: Use a =[5,2,4]" and Ab = a to show tha
b=[10,2]".



