



































































































































I PopulationDynamics in Spatially
extendedSystems

A Spatial range expansion
1 Diffusionequation

if individuals perform
random walk

99 then the local density f ft
evolves

according to thediffusionequation
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2 Rangeexpansion forgrowing population

logisticgunkofwell mixedpopulation

dfdt rs.li 5 5

allow random spatialmovement

Starting from localized initial
spatial distfolry

Study in Id for illustrator
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What is the propagating speed e or v c BF






































































































































find e suchthat y iz o exist

with YEE s b L YC2 w O

Can visualize as Newton's eqn ofmath

for a particle at positiony at time z
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quantify theabove conditionsbydoing linear

stability autysis around 2 0 front

for yet Sto coff y
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b selection of propagating speed
in general propagating speed c

Can depend on the initialprofileutsImmeo

examine theSolh at the front

U2 term can be neglected at front
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g y def propagating frontwth
differentslopeX

heuristics givenbelowiforandsolhuiastability
analysis

enna a e 174 a Sharplydeclining init and
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3 Trigger ware
U order parameter of a bistable systemng

Itt

e g Magnetization ferromagnet

mitotic wave chromosomemod i

Spatially coupled dynamics
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game
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dissipation energy proportional to e

must be exactly equal to OU Uca U b

unique criterion for prop speed
e

multiply Eq by day and integrate
over 2
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Analysis of trigger wave dynamics
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boundary condition Y z i o Uz
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propagation from stable to
metastable state

Why does the systemknowaboutmetastability
even though the dynamics is

deterministic

existence of Lyapunovfunction
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