Problems Day 55, T 4/30/2024
Topic 27: Linear phase portraits (day 2+)
Jeremy Orloff
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Name the type of critical point at the origin and give its dynamical stability.

Problem 1. Let A = [ ] Sketch a phase portrait of the system x’ = Ax.

Problem 2. A system x’ = Ax has general solution [:c] = [ CO_St ] te [Smt]
Yy —sint cost

Sketch a phase portrait of the system. Name the type of critical point at the origin and
give its dynamical stability.

Problem 3. For this problem, we have 2 x 2 system x” = Ax. For each one, give the type
of critical point at (0,0), its dynamical stability and the structural stability of the system.

(a) trA= -3, detA=2
(b) trA= -3, detA=—-2
(c) trA=—-2, detA=1

Problem 4. A system x’ = Ax has solution x(¢) = ¢,e?' [é} + cye?t [ﬂ =% [21}
2

Sketch a phase portrait.

Problem 5. A system x’ = Ax has solution x(t) = ¢; [ﬂ + cge 2t {(1)] .

Sketch a phase portrait.

Problem 6. A system x’ = Ax has solution x(t) = ¢;e? [ﬂ + cqe?t (t [1] + [ ! ])

Sketch a phase portrait.
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