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Theory of hyperbolic attractor Evolution of hyperbolic Plykin attractors

The set A is called a hyperbolic attractor of the dynamical system if A is closed, topologlcally
transitive hyperbolic set and there exists the neighborhood U D A such that A = ﬂ f U

The well-known examples of the hyperbolic attractors are the Smale-Williams’ solénoid and
Plykin’s attractor.
Plykin’s sphere is obtained by the transformation of the disc domain T = S into itself,
where S - a unitary disc in R?
Then f:T >T, f(X,Y, z) = (Cos @ sin @, sin gsin @, COs @), where k>2 determines the
compression “by thickness”, sets the disc as a subset T c R® .

System of equations that has hyperbolic Plykin attractor
X =—-2£Y?Q, (cos(w, cos at) — X sin (w, cos mt)) + Pyragas Method of stabilization of
kY Q2, (cos(w, cos mt) — X sin(w, sin at) )sin at, hyperbolic Plykin attractor
Y =2£YQ, (X cos(w, cos mt) — 1 (L— X? +Y?)sin (@, cos wt)) — hysr;esrtzcr):]ic
kO, (cos(w, sinat) + 1 (L— X? +Y ?)sin(e, sin wt))sin at,

2X cos(w, cosat) +(A— X2 —Y?)sin(w, cos a)lt)

Q, =
1+ X?*+Y?)?
O - —2Xsin(w, sinwt) + (1— X? =Y ?)cos(w, sin a)lt) f
2 1+ X2 . y2 5 P_yragas_l\/lethod |
The smooth family of the nonlinear systems with control of ODE
Delayed feedback X = F (X, £, 1)

XxeMc R, ueLcRueUcR",FeC”

that depends on control parameters vector: u . Let us need to
stabilize the unstable limit circle X (t U ) of the period T, which,

X =-25Y%Q, (cos(a)z cos wyt) — X sin (w, COS a)lt)) T

kY QZ (COS(CO2 COS a)lt) — X S n(a)2 Sin C()lt) ) Sin ayt, is the solution of the system of the family when u=0 and 4 = U
Let, under the same values of the parameters u=0 nu=u , the
Y' —22Y Ql ( X COS(C{)Z COS Cc)lt) . % (1_ X 2 1Y 2) Sin (602 COS C()lt)) . family have a regular or singular attractor. Then the stablllzatlon

of the circle X t |s found by the feedback law with delay of
the form u(t) = Kux(t) —X(t—T)), where K — matrix of the
kO (COS(C{) SiN w t) 41 (]__ X?4+Y 2) S n(a) SN t) ) SiIN .t + [D., . coefficients. Initial condition for x(0) we choose in a sufficiently
Z 2 1 2 2 1 1 YoT" gmall neighborhood of the circle’s orbit. The solution x(t) of the
system: X =F(x(t), &, K(x(t)—x(t—-T))

K[Y (t — T) Y (t)] with the feedback when 4=y might converge to the relevant
unstable circle x™ (t, z2") -
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