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e. None of the above.




Section 8.2: Nonhomogeneous linear systems

The story so far:
We have solved homogeneous systems x’ = Ax
when
e A is diagonalizable.
The approach uses eigenvalues and
eigenvectors to give a fundamental matrix.
Exponential give a way to write this., in that
we can compute eNA from the fundamental
matrix.

e A is not diagonalizable , in some special
cases. We did this by computing e/rA
directly for nilpotent matrices. It is possible
to take the method further to get complete
generality, but we do not do this. Go to Math
4242.

In this section:
e we do non-homogeneous equations
X" = Ax + F().

There are two approaches:
e the method of undetermined coefficients
e the method of variation of parameters

These extend the same methods that we applied
in the case of equations in a single variable.

Method 1 is more elaborate when F(t) is a
function involving the same exponential as a
solution of the corresponding homogeneous
equation.

Method 2 deals with this automatically.
Both methods are computationally intense!
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Solution 1: method of undetermined coefficients.
It is helpful (but not totally necessary for this
problem) to solve the corresponding
homogeneous equation:

Characteristic polynomial: <2~ ~ = 41\A +3

= (1) (5-3)

Elgenvalues and eigenvectors:
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Solution 1: method of undetermined coefficients.

The fundamental matrix was: o oSt
@(‘B :[,@—27 e®

so that there is a solution to the homogeneous
equation with the same power of e: et
xb) =| ot
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! See_next page

Notice: trying x(t) = L% e~ doesn’t work:
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In the last calculation we eventually got
solutions such as

@) =| > iétﬁr[%]@f
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When we tried a solution
a
1 4o
a 6t

it was necessary to include the term [al]
unlike the case of single variable method of
undetermined coefficients, because only some

of the functions of the form LSE] -
e

are solutions of the homogeneous equation,
namely those that are scalar multiples of [ |
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Method of variation of parameters

We solve x’ = Ax + F(t), x(0) =c.
The homogeneous equation has solution

v = e Al B IO

Try a solution Atg whase Q:C(‘f:>
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The last is Theorem 1, formula (22), on page

486.
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Solution 2: method of variation of parameters.
We solve the corresponding homogeneous

equation:
(,\/ 3)C>~Q

Eigenvalues and ejgenvectors:
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Fundamental matrix: ob St
Db | e &

Recall the formula: X< ﬁf@‘ ) o
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Characteristic polynomial:
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which is the same as the answer we got before.
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Solution 2: method of variation of parameters.
We solve the corresponding homogeneous
equation:

647 e/f’t
Fundamental matrix: @(ﬁ :[pé; o5

Recall the formula:

A= @f@dl F(t
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which is the same as the answer we got before.
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Question:
Which did you like better?

a. the method of undetermined coefficients

b. the method of variation of parameters







