THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

IEICE Technical Report
NLP2015-154 (2016-03)

Jobbdobobooboobououoboboood

oo oot oo oot

10000000 000000 Oe06-8501 0000000 OOOOOO
E-mail: fakashi@acs.i.kyoto-u.ac.jp, tsyuji@acs.i.kyoto-u.ac.jp

gbob oOoobOobobobooooboobooboboboooobOOoOoobOOobOobobooobooboooboaon
gbobooboooooobooboboboooooooobobobooboooobobobobooboooboooboon
gboboooooooobobobooooooooboobobooooooboobobobooobooobooboOon
gboboooooooobobobooooooooboobobooooooboobobobooobooobooboOon
goboboooooooooboboboobooogooooobobooooooooboboboobooooDoo
goboboobooooooboboboobooogooooobobooooooboDobobobboobooooDooD
gobooooobooboooooboooooboobooog

gbooob0 DbDobooooobOobooobobooboobOoboooon

Derivation of equations of motion and numerical analysis of spider linkages
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Abstract Hhyperbolic system theorem is well understood chaos theory. The free motion (i.e. no friction and no
potential) of the triple linkage of Hunt - MacKay was proved to be an Anosov system, a special case of Axiom A
systems. In this paper, we derive the equation of free motion under constraints in a class of spider linkage, which
includes the triple linkage, and we propose a method to calculate lyapunov exponent of a constraint system or
conservative system. We comfirm the equations of motion is numerically analyzed to yield periodic and chaotic
dynamics. In addition, we quantitatively estimate chaotic property of the system by calculating the Lyapunov

exponent.
Key words dynamical system, conservative system, Anosov system, chaos, Lyapunov exponent
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