Example 3.16 Skeich the phase portrait of the system
Xy = 2%, + 2x,, x5 = 4x; — 2x, (2.14)
Sol. The eigenvalue are A, = 2i,4, = =2i, a =0, =2
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Then | = [g _02], and M = [i _02] the phase portrait of Jordan form is
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And the phase portrait of system x;, x5 1s
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Homework: Sketch the phase portrait of the systems 1.x; = 2x;, x5 = x; + X5.
2.%; = —X1 + 2X3, X3 =—2X1 — X3 3.V =2%" ¥ x=0

3.4 Linear systems of three dimensional
In this case we have three eigenvalues which are (a) 3 distinct real; (b) 2 complex and

one real; (¢) 2 equal and one distinct (d) 3 equal. then the Jordan form are

A4 0 O a - 0 A 1 0 A 1 0
a. [0 Az Ol, b. [ﬁ a 0], c. [O Ao 0], d. [0 Ao 1]
0 0 1, 0 0 A3 0 0 A4 0 0 4,
we can partitioned in the diagonal blocks of dimensions one or two and use theorem

2.2, A44,4,,45,a,B. For example if we discuss the Jordan in (b.) can be partitioned



a —f 0
into [ = [ﬁ a ﬂ]
0 0 A
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| 0 0 A |
From (2.15) we get
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yi=ay, —Bys, V2 =P tay;, 2ri=ar’->r=ce" - e' =kra
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And y3 = A3yz = y3 = kietst = kl(ﬁ'tjjs = R1(R?“E]As = k kM ra
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Example 3.17. Sketch the phase portrait of the system

. g 1 0 B < R
X=|-1 0 0 |X, theeigenvaluesare +i,—1then/=([1 0 0
0. 3, =1 0 0 -1
0O -1, 0
J=|l1 0|0 5,1] i o .
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And the eigenvector are V; = [0], V, = ’1] A
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