Sec 4.4, 4.5: Homogeneous Systems with Constant Coefficients

Has the standard form

— —
Y’ '=A4.Y —o0 <1< 00
where A is a constant matrix.
Thm 1. If A (n x n matrix) has n distinct eigenvalues, say Ay, Ag, -+, A, then the matrix
(t) = | eMtd  eME .. eMid,
where 7; is an eigenvector associated to A;, is a fundamental matrix for Y '=A4-Y.

TO DO:

Ex1. Give the general solution to the homogeneous equation: ¥ ' = AV, where A = [11 _ﬂ )
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Thm 2 [Recognizing a Fundamental Matrix] Suppose A (n x n matrix) has a full set of eigenvecto:

That is, if
A1 provides: ¥4, U192, U13,- U1, linearly independent eigenvector(s)

Ao provides: o4, Tas, Tag,:--Ua,., linearly independent eigenvector(s
] ? (| 2 o

Ak provides: T, Tk2, Tk3,- Uk, linearly independent eigenvector(s),

where r; = GM(A;) = AM(A;) for each i =1,2,..., k. Then, the matrix
o(t) = [e)\ltf"l.l eMigyy - eMiT,, e e, My, - e}”"tﬁk,rk]

is a fundamental matrix for Y ‘= A - Y.

Important remarks:

e k is the number of distinet eigenvalues of the matrix A. The number k may not be n.

e Theorem 1 is the particular case when k = n.
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