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Numerous papers have been published concerning mathematical models of memory and learning of human
brain activity. However, research has seldom-proposed mathematical models of creative cognition processes such
as our idea generation. In this paper, the author proposes a new Lorenz model with two parameters, the temporal
coupling coefficient ¢ and the spatio coupling coefficient d. This spatiotemporal coupled Lorenz model is a model
that synchronizes three nonlinear oscillators. The ¢ and d are parameters independent of each term’s vector, and
on-off intermittency observed in this model is controlled by the ¢ and d. In this study, the author discovers that
self-organized various phase transition phenomena appear in this model in changing the values of ¢ and d.
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Fig. 2: On-off intermittency of the coupled Lorenz model, x;-
x4 versus t, t=0~1000[sec], c=0.4.

Fig. 3: Trajectory of the coupled Lorenz model, x;-x, versus
(x1, x3) plane, t=0~250[sec], c=0.4.

Fig. 4: Trajectory of the coupled Lorenz model, x;-x, versus
Xp-Xs5 VErsus x3-xg, t=0~250[sec], c=0.4.
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Middle: ¢=0.3, Bottom: ¢=0.4.

5 #&

il

RERIAE ORI ¢ & ZEMIREA1RE d & 2 FFD, REZEfH]
fEEr—L VY s BT AERELL. RET L3O
DIERART F28 0 — L Y ROSHEE THERK G L
Ry hU—27 T ATHY, ck dOMAREDLE
\2&~>T, EEC €5 /L& EIC ET /L LD 2 O)MAHET
HHZL, ELT cl dBR"TA—HLELTAETIL
WHBHl SN DA A TR DA A ZHIESTHZ & T
2R B AR BIGN BIN D 2 & 2l L.

6 B £
KBTI, ABRTRELIZET VD3 WILH Y b Y

— 7 REEHRN, X 9 1RT H SRR E SR O
BAH OBE R A Edge of Chaos 121 WM BALEEHE 1) A3

BELTWDZEEZHLMMIL, KETINAIFE S A
FADT —FF 7 FaTICEATHDLZ L, LT3
DD IAIHREN 1 A3 ZE I A9 [R5 2 SRk & v 72
BIFE S AT LOREEDT-DODY T AT AEBRETH.
W, ARFEEED HICHT--> T, HE TERERE
Bert BT 2 RMEE > A 7 S BT - R ST
B R LoER»P L ORBESE L.
EREHOBERLET.

AT LI TP R PR BB BI R B 1 K > THT o
NZHLOTHD.

x
(1) Boden, M. A., Creative Mind, Basic Books, New York (1990)
(2) Finke, R. A. et al, Creative Cognition, MIT Press (1992) FRaR :
/B, AIREROREEN, ARAEHAR (1999)
(3)  Gardner, H., Creating Mind, Basic Books, New York (1993)
@) FHNI, FEEHER, 45(1979)906
(5) LR, HAHSRT-2ESUE, €66 (2000) 3805.
6) LR, HAMR S SUE, €69 (2003)2818.
M HR -, SRR DR, YA = A5 (2002)

(8) Amit, D. J., Modeling Brain Function, Cambridge University

Press (1989)
©) &F - dH, BEZOIF AN T U A, SaEE
(1996)

(10) Planyi, M., Tacit Dimension, Routledge, London (1966) F&R :
Ve, REERA oo, fHEREL (1980)

(11) Skarda, C. A. and Freeman, W. J., How Brains Make Chaos in
Order to Make Sense of the World, Behavioral and Brain Sciences,
10 (1987) 161.

(12) Konig, P. and Schilen, T. B., Stimulus-dependent Assembly
Formation of Oscillatory Responses: 1. Synchronization, II.
Desynchronization, Neural Computation, 3 (1991) 155.

(13) Inoue, M. and Nakamoto, K., Dynamics of Cognitive
Interpretations of a Necker Cube in a Chaos Neural Networks,

Progress of Theoretical Physics, 92 (1994) 501.

(14) Platt, N., Spiegel, E. A. and Tresser, C., On-off Intermittency; A
Mechanism for Bursting, Physical Review Letters, 70 (1993) 279.

(15) Ott, E. and Sommerer, J. C. Blowout Bifurcations; The
Occurrence of Riddled Basins and On-off Intermittency, Physics
Letters A, 188 (1994) 39.

(16) Kocarev, L. and Parlitz, U., Synchronizing Spatiotemporal Chaos

in Coupled Nonlinear Oscillators, Physical Review Letters, 77

(1996) 2206.

—335—



