
Pursuit and evation in two dimensional space
In[32]:= << Graphics`Graphics3D`

ü Uniform solution

In[54]:= deq = 8u'@tD ã r H1 - u@tDê KL u@tD - a u@tD v@tD,
v'@tD ã b u@tD v@tD - d v@tD, u@0D ã u0, v@0D ã v0<

Out[54]= 9u£@tD ã r u@tD J1 -
u@tD
ÅÅÅÅÅÅÅÅÅÅÅÅÅK N - a u@tD v@tD, v£@tD ã -d v@tD + b u@tD v@tD, u@0D ã u0, v@0D ã v0=

In[55]:= para = 8r Ø 1, K Ø 2, a Ø 1, b Ø 1, d Ø 1<
Out[55]= 8r Ø 1, K Ø 2, a Ø 1, b Ø 1, d Ø 1<

In[61]:= deqN = deq ê. para ê. 8u0 Ø 0.01, v0 Ø 0.01<

Out[61]= 9u£@tD ã J1 -
u@tD
ÅÅÅÅÅÅÅÅÅÅÅÅÅ
2

N u@tD - u@tD v@tD, v£@tD ã -v@tD + u@tD v@tD, u@0D ã 0.01, v@0D ã 0.01=

In[62]:= endT = 100;

In[63]:= sol = NDSolve@deqN, 8u@tD, v@tD<, 8t, 0, endT<D
Out[63]= 88u@tD Ø InterpolatingFunction@880., 100.<<, <>D@tD,

v@tD Ø InterpolatingFunction@880., 100.<<, <>D@tD<<

In[64]:= Plot@ 8Evaluate@u@tDD ê. sol, Evaluate@v@tDD ê. sol<,
8t, 0, endT<, PlotRange Ø All, AxesLabel Ø 8"t", "u@tD,v@tD"<D
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Out[64]= Ü Graphics Ü
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In[65]:= ParametricPlot@Evaluate@8u@tD, v@tD<D ê. sol,
8t, 0, endT<, PlotRange Ø All, AxesLabel Ø 8"u@tD", "v@tD"<D
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Out[65]= Ü Graphics Ü

2

2

ü Reation diffusion

In[9]:= SetDirectory@
"êUsersêtakasuêhomeêGranadaê数値計算一般ê拡散方程式êreaction_diffusionêbuildêDebugê"D

Out[9]= êUsersêtakasuêhomeêGranadaê数値計算一般ê拡散方程式êreaction_diffusionêbuildêDebug

In[73]:= size = 51;
data1 = ReadList@"RD-2dim-test-u", 8Real, Real, Real<D;
data1 = Partition@Partition@data1, sizeD, sizeD;
Length@data1D

data2 = ReadList@"RD-2dim-test-v", 8Real, Real, Real<D;
data2 = Partition@Partition@data2, sizeD, sizeD;
Length@data2D

Out[76]= 101

Out[79]= 101
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In[80]:= ListSurfacePlot3D@data1@@1DD, PlotRange Ø All, BoxRatios Ø 83, 3, 1<, Axes Ø TrueD
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Out[80]= Ü Graphics3D Ü

In[81]:= ListSurfacePlot3D@data2@@1DD, PlotRange Ø All, BoxRatios Ø 83, 3, 1<, Axes Ø TrueD
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Out[81]= Ü Graphics3D Ü

In[82]:= Do@
ListSurfacePlot3D@data1@@iDD, PlotRange Ø 80, 2.5<,
BoxRatios Ø 83, 3, 1<, Axes Ø TrueD, 8i, 1, Length@data1D, 10<

D

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

predator-prey-2dim.nb 3



0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

predator-prey-2dim.nb 4



0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

predator-prey-2dim.nb 5



0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

predator-prey-2dim.nb 6



0

0.25

0.5

0.75

1
0

0.25

0.5

0.75

1

0
0.5
1

1.5
2

2.5

0

0.25

0.5

0.75

1

In[83]:= Do@
ListSurfacePlot3D@data2@@iDD, PlotRange Ø 80, 2.5<,
BoxRatios Ø 83, 3, 1<, Axes Ø TrueD, 8i, 1, Length@data1D, 10<
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