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Lorenzi atraktor
- elimineeritakse ruumiline muutus
Niaide: Lorenz , liikumine vedeliku kihis
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Lopptulemus

X = -oX + oY
Y = -XZ + 1X - Y
Z = XY - bZ
N d TCZ 5
=— , 1=—\l+2a")xt
0) dt Hz( )
\% ,
o= —  Prandtl’i number
K
r:Ra/Rc
b= 4/ (1 + a2)
Vit. E.N. Lorenz. Deterministic Nonperiodic Flow

J. Atm. Sci., 1963, 20, 130-141.



erinevate algtingimuste korral. Jame joon vastab algtingimustele
z(0) = —15,80, y(0) = —17,48, 2(0) = 35,64. Peene joone korral
on y(0) ja z(0) samad, kuid z(0) = —15, 79.

a

Joonis 6.5. Lorenzi atraktor (6.3.1): (a) iteratsioonide arv 4870; (b) ite-
ratsioonide arv 11 000; (c) iteratsioonide arv 25 000; (d) iteratsioonide arv

150 000.
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Joonis 6.6. Lorenzi atraktori z-komponent erinevatel algtingimustel.
Kaplan, Glass, 1995.
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Solutions of the Lorenz e
that lasts until about ¢ =

quations with 7 = 160. After an initial transient
3, the solutions are periodic (but not sinusoidal).



Figure 11.8 The outset of the origin (broken curves) reinserts near opposite
spiral fixed points
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Figure 11.10 Outstructures of the saddle fixed point at the origin, for R =5 (left) and
R =10 (right)



Lorenzi struktuuri tekkimise tee vGib olla iisna sarnane p. 6.2 vaa-
deldud perioodi kahendumisega. Selle demonstreerimiseks vaatame
veelgi lihtsamat néidet, nn. Réssleri siisteemsi

T=-y—z,
Y=+ ay, (6.3.2)
Z=0b+zx — cz,

kus a,b, c on konstandid ja ainus mittelineaarne liige on 2z kolmandas
vorrandis. Vaatleme selle siisteemi kaitumist, valides b = 2 ja ¢ = 4
ning lugedes teguri a kontrollparameetriks.
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Joonis 6.7. Réssleri atraktor (6.3.2), kui b = 2, ¢ = 4 ja kontroll-
parameetrit @ varieeritakse: (a) @ = 0,3; (b) a = 0,35; (c) a = 0,375;
(d) @ =0,386; (e) a =0,398; (f) a =0,411. Thomson, Stewart, 1986.
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Fig. 5. (a) Periodically forced self-oscillatory circuit (b) Characteristics of negative-resistance element
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Fig. 8. Various waveforms of asynchronous best oscillations in the circuit I1
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Fig. 11. Attractors representing asynchronous oscillations in Eq.23
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Fig. 12. Chaotic attractors of Eq.23 with g = 0.1, a = 1.04; Group (*)
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Lorenzi atraktori modifikatsioonid
Lorenz (1963)

X = a(y—x)
Yy=CX—XZ—-Y
Z=Xy—bz

a, ¢, b, - konstandid

Chen (1999)

%= a(y-x)

y=(c—a)x —xz—+cy(+m)
Z=Xy—bz

a, b, ¢, m - konstandid

Lii (2002)

%= a(y-x)
Y =—XZ—+cCy
Z=Xy—bz




