
Review on the eigenvalue method for the system: x’= Ax, where A is a 2x2 matrix.



Example. Consider a  matrix . Find a general solution to the linear system  .
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Example Let  be the solution of the initial value problem
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Lecture 23. Nonhomogeneous Linear Systems  
Given the nonhomogeneous first-order linear system

 

where  is an  constant matrix and the “nonhomogeneous term”  is a given continuous vector-valued 
function.

A general solution of Eq (1) has the form

 

where

 is a general solution of the associated homogeneous system 
,

 is a single particular solution of the original nonhomogeneous system in (1).

 

Undetermined Coefficients

Example 1 Apply the method of undetermined coefficients to find a particular solution of the following system.

 

 

 

 

 

 

 

 

 

 

 

 

 

ANs : We assumeXPLtF"f(] fon somenunter a , 人 ,

Then we piug them into the aystem ,

⇒
a = O = a+2 b + 3 a+2b = -3 ⇒ 29+ 4b= -

[5 = 0 = 2a+b -2

⇒ 弟 2G+b = 2
⇒ 3 b = - 8 ⇒ b = - 号

,

Then a = - 3 -2 b = - 3 +些亨

Tuswehave 加 =



Recall that if we want to find  for the equation , we assume  since  is a solution 
for the homogeneous equation . 

Similarly, in general cases, we need to check the solution for  for the homogeneous equation .

For example,

Example 2  Apply the method of undetermined coefficients to find a particular solution of the following system.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Further directions on solving nonhomogenous linear systems
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Further directions on solving nonhomogenous linear systems

Similar to Lecture 14 on solving Nonhomogeneous Equations of Second Order, there is a version of the method 
of variation of parameters in solving nonhomogenous linear systems of the following form:

 

We will refer to the section 7.9 in the book by  Boyce, DiPrima and Meade for this topic.

 

 

 


