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Turing"s Diffusion-Driven-Instability Revisited-from a view point of global structur
e of solution sets
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To explain how a spatial structure is autonomously formed in the embryogenesis, Tu
ring proposed the notion of "Diffusion-Driven-Instability” (DDI, for short), which says that when two chem
icals with different diffusion rates react each other, spatially homogeneous states may be destabilized an
d nontrivial spatial structure emerges as a result. Mathematically, this is considered as bifurcation of n
onconstant steady-state solutions from a constant stationary solution. In this project we showed patterns
can be formed without bifurcation from a constant stationary solution, and proposed a new interpretation o

f Turing®s DDI.
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20.00 [t= 0.00000] front u=  2.77600 front_ v=0.00000

p= 2000 q= 1000 r= 2000 s= 0.000
sigma_a= 1.250 sigma_h= 0000 kappa-= 0.000
tau_1= 1.000 tau_2- 1.000
D_u=0.00017500000 v=0.50000000
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T
umin= 0.625008 vmin- 5.00000

umax= 11.5923  vmax- 5.00000
u: activator v: inhibitor
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20.00 [t= 1.00000] front u- 2.71200 front v~ 3.00000

p- 2000 g~ 1000  r- 2000 s~ 0.000
sigma_a- 1. sigma_h- 0.000 kappa- 0.000
tau_1= 1000 1000

1= 10 tau_2m, 1
D_u=0.00017500000  D_y& 00000000

\/

umin- 131857 vmin- 574254
umax= 875090 vmax= 18.7700
u: activator v:inhibitor
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20.00 [t= 2.00000] front u=  2.67600 front v= 3.02400
p= 2000 q= 1.000 r= 2000 s= 0.000
sigma_a= 1250 sigma_h= 0.000 kappa= 0.000
tau_1= 1,000 tau_2- 1000
D_u=0.00017500000 D_v= 0.50000000
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umin= 141372 vmin= 6.00326 =
umax= 596948  vmax= 120867
u: activator v: inhibitor

2000 [t- 100000] frontu- 254800  front v- 277600
p= 2000  q- 1000  r- 2000 s 0000
sigma_a= 1250 sigma_h= 0.000  kappa- 0.000
tau_1= 1000 tau_2= 1000
D_u-0.00017500000  D_v= 0.50000000
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T
umin= 199341  vmin= 507361
umax= 522247 vmax- 588916
u:activator v:inhibitor
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50.00 [t= 20.0000] front_u= 2.52400 front_v= 287200

p= 2000 q= 1000 r= 2000 s= 0.000
sigma_a= 1.250 sigma_h= 0000 kappa-= 0.000
tau_1= 1.000 tau_2- 1.000
D_u=0.00017500000 D_v= 0.50000000
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umin= 141654  vmin- 6.01367

umax= 223325 vmax- 169730
u: activator v: inhibitor
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