Homework 1: Task 1

Consider the system
Ix = —y+e-x-(x*+y*-1)
%y = x+(5-y3-(X2—|—y2—1)

For which values of the constants € and 0 the periodic solution
x,(t) = cost, yi(t) =sint

is asymptotically orbitally stable?

Derive the answer analyzing

1. the first order approximation of the Poincare first return map;
2. the time derivative of the Lyapunov function candidate
1(,2 2 2
Vix,y) =3 (x*+y*—1)
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Homework 1: Task 2

The improved 0-order approximation of the stable cycle x,(+) of
X+ w?x = p(l — x*)x (Van der Pol equation)

has the form

t)cosu(t)  +uxa)(t) + pPx)(t) + -+ 4 p"x ()

x(t) =~ a(
Here a(-) > 0 and 1)(-) are functions defined by equations
g2 = pAa) HuPAg(a) + -+ plA(a) (1)

SV = w+pBi(a) +pPBa(a)+ -+ p"Ba(a)  (2)

with the functions Aj(a) = 5 (1 - %) and Bi(a) = 0.

Check an asymptotic (in)stability of all equilibriums of (1).
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