
To solve the heterogeneous equation 
 x ' = Ax + tg  
where 
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Eigenvalues are given by 
 !1 = !2 = 3,  !3 = "3 
In class we found eigenvectors corresponding to the eigenvalue 3. These were given by 
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EXTRA CREDIT PROBLEM 1:  Show that the eigenvector associated with the 
eigenvalue -3 is given by 
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Using the eigenvalues and eigenvectors we get the homogeneous solution 
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Based on the form of the RHS of the ODE we guess a particular solution of the form 
 xp = at + b 

Differentiation gives 
 x

p

' = a  

Inserting this into the differential equation we get 

 

a = Ax + tg    !

a = A(at + b) + tg    !

t(Aa+ g) + (Ab " a) = 0    !

Aa+ g = 0     Ab " a = 0

 

To find a and b we need to solve these two equations:  
 Aa = ! g  
and 
 Ab = a  
EXTRA CREDIT PROBLEM 2: Use Aa = !g  to show that a = [5,2,4]T . 

EXTRA CREDIT PROBLEM 3: Use a = [5,2, 4]T and Ab = a to show that 
b = [1,0,2]T . 
 


