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stable, center, and unstable subspaces for A:
E® = Span Ujy.re(x)<0 Bx
E€ = Span Uy.ge(r)=0 Bx
E" = Span Uygre(r)>0 Bx-
C'"=E°"®E“O®DFE"

Proposition. Each generalized eigenspace, the stable, center, and
unstable spaces are invariant under A and under e?t for all t € R.



Linear systems in R3



Linear systems in R3

l.u,v,weR:



Linear systems in R3

l.u,v,weR:
u 0 0

J=]10 v O x(t) = e'txg =
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l.u,v,weR:

u 0 O et 0 0
J=]10 v O x(t)=ef'xo=| 0 e 0 |x.
00 w 0 0 e

Il u,veR:

u'1l0 et te't 0
J=|10 u O x(t)y=ef'xo=] 0 e 0 |x.
0 0 v 0 0 evt

. veR:
u 1 0 eut teut ﬁeut
J=10 v 1 x(t) = e’txg = 0 et te't | xo.
0 0 v 0 0 et

a —b 0 e cos(bt) —e?sin(bt) 0
J=| b a 0 x(t) = e'fxg = | e?sin(bt) efcos(bt) 0 | xo.
0 0 uw 0 0 et
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Non-homogeneous

Proposition. Let A € M,(F) and consider the system
x'(t) = Ax(t) + b(t)

where t — b(t) € F" is continuous. The solution with initial
condition xg is

t
x(t) = e’txg + eAt/ e "*b(s) ds.
s=0

The solution is unique.



