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A trend of fundamental study on nonlinear dynamics

related to electro-magnetic force
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Takashi HIKIHARA

In this paper, a trend of fundamental study
in electro-magnetic dynamical fields is discussed
based on the original results of nonlinear dy-
namics. In this decade, the concepts of control-
ling chaos, chaos synchronization, and complex-
ity have been widely discussed for the applica-
tion of chaotic phenomena. These studies were
strongly based on the insights of the real nonlin-
ear phenomena and its characteristics obtained
in the early works of the nonlinear dynamics and
chaos. It seems that the new and interesting re-
searches are still beside us.
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Fig. 1: Coupled magneto-elastic beam system.

Table 1: Classification of dynamical system.

space | time | state
Partial Differential Eq. C C C
Iterated Functional System C D C
Oscillator Chain D C C
Coupled Map Lattice. D D C
Cellular Automata D D D

(C : continuous and D : discrete)
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Fig. 2:
neto-elastic beam system.
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Fig. 3: Explanation of spatio-temporal expan-
sion.
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Fig. 4: Stabilizing process of delayed feedback Fig. 5: Unstable state by delayed feedback con-
control. trol.

(39) 325

NI | -El ectronic Library Service



The Japan Society Applied El ectronmagnetics and Mechanics

HA AEM %435k

Vol. 8, No. 8 (2000)

TV eV THBRETIE RV,

MOSE, [FEEIRS T TR 3T 51243, TUAER
HPIERIEERR A kOB LRV, 209 HIIEEE
BRIITRTIIoNE, FORFHETTIV] %5
[23]. TNDEETH Y, FEMLATET —~ 128kt
TR RGRERECH A B . HOBEIL %\
RIIEH TS TR e T LAKRT S Z L3k
BIOLV. £OFRTOMROBE 2 BRIZEY, #
DAY Y ARBREIZTHZ LITEETHA.

BHIEED 51+ 2 7 A0S CIHG S %
ThHOGAIENTEDLLE, FNIBROTFHELT
BED EAZE TNV SN R MREDS 7 ) Tz &
Tl EEERAD. FORLAMME LR - 10514
BABELLRLTHS).

KIFHTIE, FEFORREFNIID, ERLIE
DERERFFED—HEWEIZ DOV TR, 5 Rfge~
DEB LIS, KL SEANOAOZRL. Zh
b DIEANDFHE DRI P 2 Wi L7\,

AANEL, E11EEENITAFTITAT RTY
LB LR “BHIIT A+ I 7 AOERED N
M7, & 13 ke S AT A @HR) 7—2
¥ av 7 (2000.4.25) (2B HIBREEE “IRRIPMRE
NDT T —F EIX ORNEE A TH - IERE
ZL72HDTHA.

#E: . Duffing OXEOFEIZ T I 7725F L
72, WERE K25 L ETE T

SEE
(1] HFAMR, HE#-, DEherrhov— 18, 47
HiA5, (1985).
[2] R. Abraham, The Chaos Revolution, a Personal

View, Lecture in Kyoto University, (1998).

C. Grebogi and J.A. Yorke (Eds.), The Impact of
Chaos on Science and Society, United Nations Uni-
versity Press, (1997), (BR) #+ X - £ 2287 b, FbH
F, (1999).

[4] Y. Ueda, Private communication.

(5] J. Gleick, Chaos, Viking, (1987), GR) #+ A, #i#f
tt, (1991).
(6] FaFTAIMENE, BHGREEFE L ZORBE, A v A4,
(2000).
326

(40)

[7l G. Duffing, Erzwungene Schwingungen bei
veranderlicher Eigenfreuenz und ihre technische
Dedeutung (Druck und Verlag von Friedr. Vieweg
& Sohn, Braunschweig).

J.W.S. Rayleigh, The Theory of Sound, 2nd. Ed.,
(Dover, New York, 1945, (Original 1894)).

B. van der Pol, On relaxation oscillations, Pil. Mag.,
(1926), p.978.

T. Hikihara, Y. Kondo and Y. Ueda, Stress wave
propagation in one-dimensionally coupled stick-
slip pendulums, IEICE Trans. on Fundamentals,
Vol.E82-A, No.9 (1998), (in press).

K. Yamamura and M. Ochiai, An efficient algorithm
for finding all solutions of piecewise-linear resis-
tive circuits, IEEE Trans. CAS-1, Vol.39(3), (1992),
pp.213-221.

J.P. Crutchfield and K. Kaneko, Phenomenology of
Spatio-Temporal Chaos, Hao Bai-lin (Ed.) Direc-
tions in Chaos, World Scientific, (1987).

T. Hikihara and T. Kawagoshi, An experimental
study on stabilization of unstable periodic motion
in magneto-elastic chaos, Physics Letters A, 211,
(1996), pp.29-36.

T. Hikihara, M. Touno and T. Kawagoshi, Stabi-
lization of unstable periodic orbit in magneto-elastic
chaos by delayed feedback control, Int. J. of Bif. and
Chaos, Vol.7, No.12 (1997), pp.2837-2846.

Ott, E., Grebogi, C. and Yorke, J.A., Control-
ling chaos, Physical Review Letters, 64(11), (1990),
pp.1196-1199.

Pyragas, K., Continuous control of chaos by self-
controlling feedback, Physics Letters, 170, (1992),
pp.421-428.

K. Konishi, M. Ishii and H. Kokame, Stabilizing un-
stable periodic points of one-dimensional nonlinear
systems using delayed feedback signals, Phys. Rev.,
E54 (1996), pp.3455-3460.

T. Ushio, Limitation of delayed feedback control in
nonlinear discrete-time systems, IEEFE Trans. Cir-
cuit Syst. I, Vol. 43, No. 9 (1996), pp.815-816.

H. Nakajima and Y. Ueda, Limitation of general-
ized delayed feedback, Phyisica D, Vol.111 (1998),
pp-143-150.

R, 2 VBRI T? V7T 4 Yo T VRT L/
Hli# /158, Vol.42, No.9 (1998), pp.409-510.

T. Hikihara and Y. Ueda, An expansion of system
with time delay into spatio-temporal state space,
Chaos, 9(4) (1998), pp.887-892.

T. Hikihara, K. Torii and Y. Ueda, Wave and
Basin Structure in Spatially Coupled Magneto-
Elastic Beam System - Transition between Coexist-
ing Wave Solutions -, Int. J. of Bif. and Chaos, (to
appear).

[23] Y. Ueda, Private communication.

(8]

(10]

(11}

(12]

(13]

[14]

(15]

(16]

[17]

18]

[19]

[20]

21]

22]

NI | -El ectronic Library Service



