
























Jordan canonical form:
distinct eigenvalues

𝑑𝐘(𝑡)
𝑑𝑡 = 𝐀𝐘 𝑡 ,  transformation of 𝐘(𝑡) to

𝐙 𝑡 = 𝐒−1𝐘(𝑡) 𝐒 - a nonsingular matrix

𝑑𝐙(𝑡)
𝑑𝑡 = 𝚲𝐙 𝑡 𝚲 = 𝐒−1𝐀𝐒
𝚲 - Jordan canonical form

The form depends on eigenvalues of 𝐀
𝐀 − 𝜆𝐈 𝒙 = 𝟎
det 𝐀 − 𝜆𝐈 = 0 → 𝑀 eigenvalues 𝜆𝑖
𝒙𝑖 - eigenvectors

distinct (single) eigenvalues:

columns of 𝐒 are eigenvectors, as
𝐀𝐒 = 𝐒𝚲
𝐀 𝒔1,… , 𝒔𝑀 = [𝜆1𝒔1,… , 𝜆𝑀𝒔𝑀]
𝐀 − 𝜆1𝐈 𝒔1 = 𝟎,… , 𝐀 − 𝜆𝑀𝐈 𝒔𝑀 = 𝟎

For distinct eigenvalues 𝜆𝑖 ≠ 𝜆𝑗 for 𝑖 ≠ 𝑗

𝚲 =
𝜆1 0

⋱
0 𝜆𝑀

𝑒𝚲𝑡 =
𝑒𝜆1𝑡 0

⋱
0 𝑒𝜆𝑀𝑡

𝐘 𝑡 = 𝐒𝐙 𝑡 =
𝑠11𝑒𝜆1𝑡 ⋯ 𝑠1𝑀𝑒𝜆𝑀𝑡
⋮ ⋱ ⋮

𝑠𝑀1𝑒𝜆1𝑡 ⋯ 𝑠𝑀𝑀𝑒𝜆𝑀𝑡
𝐘 𝑡 - a fundamental matrix (Example (£))

a general solution

of the homogeneous equation

for distinct eigenvalues

𝒚0 𝑡 = 𝐘 𝑡 𝒉 =  𝑖=1𝑀 ℎ𝑖𝒔𝑖𝑒𝜆𝑖𝑡 =  𝑖=1𝑀 𝒄𝑖𝑒𝜆𝑖𝑡

the characteristic equation

𝒔𝑖 =
𝑠𝑖1
⋮
𝑠𝑖𝑀

≠ 𝟎

𝐙 𝑡 = 𝑒𝚲𝑡
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