MA 266 Lecture 35

7.9 Nonhomogeneous Linear Systems
In this section, we consider the nonhomogeneous system
x' = Ax + g(t)
The general solution can be expressed as
x=cxM @) + -+ ex™(t) + v(2)

where c1x((t) + - - + ¢,x(™(t) is the general solution of the homogeneous system, and v(t) is
a particular solution of the nonhomogeneous solution. We will introduce two methods for find a
particular solution v(t).

Diagonalization

If A has n linearly independent eigenvectors €1, ... €M, Let T = [g(l), .-+, €M), Then,
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If A is diagonalizable, then the original system can be transformed to an uncoupled system.
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Example 1. Find the general solution of
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Undetermined Coefficients
If g(t) is a polynomial, exponential, or sin function, or the sum or product of these functions

we can use the method of undetermined coefficients.

Main difference: If g(t) consists of ue’, where X is an eigenvalue of A,
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Example 2. Use the method of undetermined coefficient to find a particular solution of
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