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Summary of previous lecture and today’s outline

Lecture 5 covers
• Solution of LTI systems

• Properties of matrix exponential
• Cayley-Hamilton Theorem
• Methods to compute 𝑒!"
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Solution of an LTI system

𝜙 𝑡, 𝑡# = 𝑒! "$"!

𝑒! "$"! = &
%&#

'
𝑡 − 𝑡# %

𝑘! 𝐴%
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Properties of the transition matrix of and LTI system

0
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Cayley-Hamilton
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Properties of the transition matrix of and LTI system
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Properties of the transition matrix of and LTI system
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Some note on computing ℒ+,[ 𝑠𝐼 − 𝐴 +,]

cos 𝑥 =
𝑒() + 𝑒$()

2

sin 𝑥 =
𝑒() − 𝑒$()

2𝑖
ℒ$*

𝑏
𝑠 − 𝑎 + + 𝑏+ = 𝑒," sin(𝑏𝑡)

ℒ$*
𝑠 − 𝑎

𝑠 − 𝑎 + + 𝑏+
= 𝑒," cos(𝑏𝑡)
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e<= = ℒ+,[ 𝑠𝐼 − 𝐴 +,]: example

For mor examples check out
https://tinyurl.com/wfc75cbm

https://tinyurl.com/wfc75cbm
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A brief review of some relevant concept and 
theory from linear algebra
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Eigenvalues and eigenvectors of a matrix
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Basic definitions from linear algebra
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Solution of 𝐴𝑥 = 𝑦



© Solmaz Kia, UCI

References

[1] Joao P. Hespanha, ``Linear systems theory”, Princeton University Press (Chapter 6)


