Suppose an object moves in the 2D plane (the x1, x5 plane) so that it
is at the point (z1(t),z2(t)) at time ¢t. Suppose the object’s velocity is

i b
SVEH by ) (t) = axy + bxo,

xh(t) = cx1 + dxgy

/
Or in matrix form (:c1> _ (a b) (%)
332 C d ,ij’2

To solve, find eigenvalues and corresponding eigenvectors:

a—rT b

. g =(a—r)(d—7r)—bc=1%—(a+d)r+ad—bc=0.

Thus r = (a+d)i\/(a+2d)2—4(ad—bc)

Let p = trace(A) = a + d and let ¢ = detA = ad — be

Thenr:pi°p2_4q
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Thus the type of solution depends on (p, q)

(6) Stable Spiral A (4) Unstable Spiral

(5) Neural
(@) Center
(3) Stable Node (1) Unstable Node
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(2) Saddle Point (2) Saddle Point dy _
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