
Behaviour of Solutions of ~x′ = A~x for ~x near 0

~v1

~v2

Asymptotically stable improper node

~x = c1~v1e
λ1t + c2~v2e

λ2t

with λ1, λ2 < 0 and |λ1| < |λ2|
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

~v1

~v2

Unstable, improper node

~x = c1~v1e
λ1t + c2~v2e

λ2t

with λ1, λ2 > 0 and |λ1| < |λ2|
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

~v1

~v2

(Unstable) saddle point

~x = c1~v1e
λ1t + c2~v2e

λ2t

with λ1 > 0 and λ2 < 0
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

(Stable) centre

~x = ~a cosµt+ ~b sinµt

c© Joel Feldman. 2000. All rights reserved.



Behaviour of Solutions of ~x′ = A~x for ~x near 0

Asymptotically stable spiral point

~x = eλt
{

~a cosµt+ ~b sinµt
}

with λ < 0
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

Unstable spiral point

~x = eλt
{

~a cosµt+ ~b sinµt
}

with λ > 0
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

Asymptotically stable proper node

~x = c1~v1e
λ1t + c2~v2e

λ2t

with λ1 = λ2 < 0
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

Unstable proper node

~x = c1~v1e
λ1t + c2~v2e

λ2t

with λ1 = λ2 > 0
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

~v1

~v2

Asymptotically stable improper node

~x = (c1 + c2t)~v1e
λt + c2~v2e

λt

with λ < 0
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Behaviour of Solutions of ~x′ = A~x for ~x near 0

~v1

~v2

Unstable improper node

~x = (c1 + c2t)~v1e
λt + c2~v2e

λt

with λ > 0
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