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A two-dimensional map for mathematical fashion:

{mn+1 = Tpn — (xn cos ) — Yn sin 9)/Tﬁa

Ynt1 = Yn — (Tpsinf — y, cos ) /72,

2 _ /22 1 .2
where 72 = /z2 + 2.
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2010 A/W ERI MATSUI COLLECTION

in collaboration with Dr. Kazu Aihara & Keiko Kimoto
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place : Billboard Live TOKYQ{Tokye Midtown Garden Terrace 4F) @
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Fortunately for us all, mathematicians use clothing.
So, why would anybedy be surprised that there are clothing designers who use mathematics?
Math Horizens, SEP, 2007 published by the Mathematical Association of America: Gwen Flsher
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Progress of Understanding the Brain

Homogeneous —— Heterogeneous
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Linear e——— Nonlinear
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Saddle—Node Bifurcation
dz 5

@t

where x : the state variable

p ¢ the bifurcation parameter
the equilibrium point +— dz/dt =0

chelt chelt






b =g +bx—x
dt

where x : the state variable

a, b: the bifurcation parameters

the condition for the equilibrium points: 7
X

ﬁ=.:1r+b.ac—x'?’=0 at
dt




Cusp Catastrophe

dx 3
i a+bx —
where x : the state variable

a,b : the bifurcation parameters
the condition for the equilibrium points :

i—:=a—|—br—13=ﬂ

the condition for the saddle-node bifurcation :
d R R S R
dm[a+h:c ) =b—3z"=0
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$1,\—)L Santiago Ramén y Cajal
(1 May 1852 — 17 October 1934)
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Christof Koch, Biophysics of Computation : Information
Processing in Single Neurons. Oxford University Press, 1999
(2004) p.50 Fig. 3.1 “Dendritic Trees of the World”
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A. L. Hodgkin
(1914-1998)

A, b Huxey e
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I=IC+IN(1+IK+IL

dV
= CE + vV, OOV — Vygo)

+gx(V, )V —Vg) + g, (V—-1)

—_T.
V:IREAL
| IREFR

gvg(V,t) = 120m3h
gK(VJ t) — 40n



ROX—NIALAARER
(1963F /— N IVEFEHFE)

= I — 120.0m3h(V — 115.0) — 40.0n*(V + 12.0)

—0.24(V — 10.613)

dm  0.1(25-V) —V
= 55 — 1 (1 —m)— 4exp( T m

dv
dt

dt
, —1
dh o o Lz 1

exp( T )+ 1

dn 0.01(10 = V -V
o = 1U( — ) (1 —mn)—0.125 exp(ﬁ}n

exp(— ) — 1




A.L.Hodgkin ® Tyt A

Finally there was the difficulty of computing the action potentials from the
equations which we had developed. We had settled all the equations and
constants by March 1951 and hoped to get these solved on the Cambridge
University computer. However, before anything could be done we learnt that
the computer would be of the air for 6 months or so while it underwent a
major modification. Andrew Huxley got us out of that difficulty by solving
the differential equations numerically using a hand-operated Brunsviga. The
propagated action potential took about three weeks to complete and must
have been an enormous labour for Andrew. But it was exciting to see it come
out with the right shape and velocity and we began to feel that we had not
wasted the many months that we had spent in analysing records.

A.L.Hodgkin et al., (1977) The Pursuit of Nature: Informal Essays
on the History of Physiology. Cambridge University Press, p.19.
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FitzHugh-Nagumo Equations

(R.FitzHugh, 1969; J.Nagumo, S.Arimoto, and S.Yoshizawa, 1962)

3
d—V=V —V——W + 1
dt 3
dw
— = +a—bW
m S\ )
where

V :the membrane potential
| :the membrane current
W :the recovery variable
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FHNARRRXDEEDHI, 1=1=L, a=0.7, b=0.8, c=4.0, 1=0,
(R EEBKIZLD),




EEDOEKETIL (1962)

Cf: THXRXAA—FHAE(1957)
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