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Last time

When solving It A I one may find a

complex valued Air In this case if
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then two realvalued linearly independrut solutions are
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On the otherhand not all matrices have a full set
of linearly independent eigenvectors
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To solve E AI in this case turn to matrixexponentit

we wishto write solution to I AE as

Ate for any vector E

Why eat is invertible for auyA_
general solution is linear combination of

the columns of At
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Why is eat useful in computing solution with repeated roots

eAtf is a solution to it AI for every rt
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Properties of eAt
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Obiwsly AtD Bt A so is it true that elAtBH elBtAlt
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Only if A and B commie i.e if AB BA toffeeem t'T
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I e eat is always invertible
The goal is to evaluate eat



A solution of the form eAtf is only useful if we
can compute it i.e sum the infiniteseries eat

One can show that
eat LA XI t EXIT for any constantX

Furthermore sinceA I
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II 1AXImfO then the series for
da tf only contains in terms
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An algorithm for finding general solution d I AI

Find all eigenvalues d A and as manyq
eigenvectors as

possible linearly

Thisgenerates solution of theformextra
independent

If 7 has algebraic multiplicity k but fewer than
K huiarly independent eigenvectors then

Find all suchnots rt such that
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and so on

If 1ATITE 10 but 1A XII f O then
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isatin Exactlyanalogousto the method of reduction

of order which yields solution et tet
lwwilohii.betthIn b to y tasty ol


