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Flagella equation

The moment-balance equation for a flagellum is written by:

M S +  ME +  MV =  0

where MS , M E and MV are the viscous, shear and elastic moments, respectively.

where S is the shear force, σ is the shear, EB is the bending resistance, CN is the
external viscous drag coefficient and γ is the internal viscous drag coefficient.
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γσt =  EB σs s+  S(σ) S (σ)s s +  EB σs s s s+ CN σt= 0   

γ << CN Real  caseγ >> CN Simplified c a se

(S(σ) - γσt )s s +  EB σs s s s+ CN σt = 0   

I n t e r-subsystems’
con f l i c t s

6 7

8

 

┞

┞ ┞

❻ ❻  

┞ ┞



┞

 

┞ ゝ

ぜ

Kuramoto-Sivashinsky Murase, 

1992  

ふ

Murase, 1992

1950

 



From Order to Order

よ

9
 

╈ よ

❻ ❻ ❻ ぜ

よ

㍂ Murase, 1992  

L   ! Lo

Supra-structural polarity 

can control spatiotemporal 
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S (σ)s s +  EB σs s s s+ CN σt= 0   

Conflicts between 
the subsystems

Two waves propagating in the opposite 
directions do not annihilate on collision .

Further conflicts 
regulate intrinsic 
instability.

I n t e r-subsystems’
con f l i c t s

T r a n s-subsystems’
con f l i c t s
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I n t e r-subsystems’
con f l i c t s

I n t r a-subsystems’
con f l i c t s

T r a n s-subsystems’

con f l i c t s

The emergence of 
complex dynamics as a 
result of intra-, inter-
and trans-subsystems’
conf l i c ts .
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Symposium on “What is Life?  The Next 100 Years of  Yukawa’s 
Dream” 

Period: October 15 (Mon)  October 20 (Sat) 
Place: CO-OP Inn Kyoto Conference Hall 
Open to Public: October 19 (Fri)  October 20 (Sat) 

Speakers on Oct. 19 and Oct 20: Aage R. Moller (Univ. Texas, Plasticity of 
Brain), David Deamer (U.S.Santa Cruz, Origin of Life), Robert Arking (Wyne State 
Univ., Biology of Aging), Nicholas Humphrey (London Univ., Evolutionary 
Psychology), Donald W. Pfaff (Rockefeller Univ., Awareness), Leif G. Salford (Lund 
Univ., Environmental Illness), Motohiro Yoritomi (Shuchiin Univ., Mandala), Hiroshi 
Senju (Kyoto Univ. Art & Design, Japanese Arts), Masami Ishido (Nat. Inst. Env., 
Biological effects of Env. Factors), Saburo Matsui (Religion), Toshio Yokoyama (Kyoto 
Univ.), Carl Becker (Kyoto Univ.), Tetsuro Matsuzawa (Kyoto Univ.) 
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