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Indicators of Chaos and Binary Test for Dynamical
Systems
Abstract

Chaotic phenomena are getting interest in all spheres of knowledge

. In this paper, we use a new binary technical test, the 0-1 test for
chaos , due to Gottwald & Melborne and adopt an effective tool in
testing the chaotic dynamic systems for both discrete dynamical
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system and continuous dynamical system . In the past there were
certain tools to identify regular and chaos in deterministic dynamical
system such as time series curves , phase plots , bifurcation diagrams ,
lyapunov exponent etc. these tools though very powerful , are not
sufficient to differentiate regular and chaos SYSTEMS . In this paper,
the binary test has been discussed and its application has been shown
with satisfactory results . The Tent map, Tinkerbell map, Henon map,
Lorenz system have been studied and their behavior has been
observed with respect to these tools and a comparison of binary test
with these tools has been done .It has been found that the results
obtained by the binary test are quite satisfactory and significant .
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Graphical iteration for the tent map where a=1.1 Graphical iteration for the tent map where a=1.3 Graphical iteration for the tent map where a=1.7
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Bifurcation for the Tent Map

(The Binary Test for Chaos
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[5] The Lorenz System
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Dynamics of Lyapunov Exponents Dynamics of Lyapunov Exponents
T T T T T

77094832 ‘ 14=0.080665

1,72.39316-008

1,=-0.092062

n n
= =
@ @
= =
=) o
P=% o
3 ><
w w
> >
o o
= =
> >
o o
< ©
> >
) )

h146102 |

1 1 | o | L | )~3:\'13.4928
100 150 250 0 100 150 200 250 300
Time Time

- (12)
b
0<t<100 T =5000
c=8/3 a=10 At =0.05
b=22 (Xo»Yo>2Z,) = (15,20,30)
k=0.0427~0 k
b=30 (13)

k=0.9990~1



L L L
-2000 -1500 -1000

0
o (t) e p (t) s
A g) ) A el Lglia Wil Wbu s q (t) 5 p, (1)

-d-

o L L L L L L L L
o 50 100 150 200 250 300 350 400 450

t
e husio o 1 BAM (1) Fal3Y) gse Lo sie pu
t el peibd saiidlls 0 M (1) 213V

i K eC e AaY) mye bausid k| sdlaal el
-

[138]

dc (t)d‘u‘“ Pc (t)f’“)
t gl e snie 0555 q, () 5 g (2)

-a-

L L L L L L L
50 100 150 200 250 300 350 400 450

t
Lusia ot dlie M (t) Ra5Y) g bausie au
t ool e (bounded) saie dla s M (t) 415y

-b-

¢ dilie dsl Y K Lo gidl




. X (1)

2012 (21) [139]
(©) (13)
- (f’ e) d) (C’ b) a)
(4)
L (4)
. b
4, =-0.0806 A, =—0.0921
K=0
b=22 A, =-13.4928
2, =0.9483 1, =2.39-006 )
=
b=30 2, =-14.6112
Conclusions -4
K
#(X (1))




......................... [140]

(1)

References

[1]Alligood, K. T. & Sauer, T. D. & Yorke J. A. (1997), "Chaos: An
Introduction to Dynamical Systems", Springer-Verlag ,New York,
Inc.

[2]Falconer, I. & Gottwald, G. A. & Melbourne, 1. (2007),
"Application of the 0-1 Test for Chaos to Experimental Data",
Xulvi — Brunet, SIAM J. 6, No. 2, pp. 395-402.

[3] Gottwald, G. A. & Melbourne, I. (2003), "A new Test for Chaos in
Deterministic Systems" , Proc. R. Soc. Lond. A 2004 460, 603-
611.

[4] Gottwald, G. A. & Melbourne, 1. (2009) , " On the Implementation
of the 0—1 Test for Chaos" , Xulvi — Brunet , SIAM J. Appl. Dyn.
Syst. (8) 129-145.

[5]Henk Broer & Floris Takens (2010), "Dynamical Systems and
Chaos", Springer- Science+Business Media, Inc.

[6]Paul, S. Addison (1997) ," Fractals and Chaos ", Napier University,
Edinburgh.



