
Ants on the square lattice

General function returning the state of the lattice after 
time T
In[254]:= (* lattice size should be given by a list {m, n},

initial positions should be given relatively to the given origin,

and initial directions as indices in the array {{0,1},{1,0},{0,-1},{-1,0}} *)

latticeAtTime[latticeSize_, origin_, initialPositions_, initialDirections_, T_] :=

Module[{m, n, nAnts, directions, posAnts, posIni, dirAnts, lattice, i},

{m, n} = latticeSize;

nAnts = Length[initialPositions];

directions = {{0, 1}, {1, 0}, {0, -1}, {-1, 0}};

posAnts = (origin - # &) /@ initialPositions;

posIni = posAnts;

dirAnts = initialDirections;

lattice = ConstantArray[0, {m, n}];

Do[

(* change the color of all sites where ants are *)

Do[

lattice〚posAnts〚ia, 1〛, posAnts〚ia, 2〛〛 = 1 - lattice〚posAnts〚ia, 1〛, posAnts〚ia, 2〛〛,

{ia, 1, nAnts}

];

(* move all ants in the present directions *)

posAnts = posAnts + directions〚dirAnts〛;

(* determine new directions according to colors of the sites *)

Do[

If[lattice〚posAnts〚ia, 1〛, posAnts〚ia, 2〛〛 ⩵ 0,

dirAnts〚ia〛 = Mod[dirAnts〚ia〛- 2, 4] + 1,

dirAnts〚ia〛 = Mod[dirAnts〚ia〛, 4] + 1

],

{ia, 1, nAnts}

];

,

{it, 1, T}

];

Do[

lattice〚posAnts〚ia, 1〛, posAnts〚ia, 2〛〛 = 2,

{ia, 1, nAnts}

];

Return[lattice]

];



One ant
In[312]:= n1 = 81;

size1 = {n1, n1};

origin1 = (size1 + 1) / 2;

iniPos1 = {{0, 0}}; (* initial positions of ants,

relative to the middle of the array *)

iniDir1 = {1}; (* initial directions of ants, see the array 'directions' *)

T1 = 11 000;

Manipulate[

ArrayPlot[latticeAtTime[size1, origin1, iniPos1, iniDir1, it],

ColorRules -> {1 → Gray, 0 → White, 2 → Red}],

{it, 1, T1, 1}]

Out[316]=

it
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Two ants - motion to infinity
In[329]:= n2 = 51;

size2 = {n2, n2};

origin2 = (size2 + 1) / 2;

iniPos2 = {{0, 0}, {1, 0}}; (* initial positions of ants,

relative to the middle of the array *)

iniDir2 = {1, 1}; (* initial directions of ants, see the array 'directions' *)

T2 = 1000;

Manipulate[

ArrayPlot[latticeAtTime[size2, origin2, iniPos2, iniDir2, it],

ColorRules -> {1 → Gray, 0 → White, 2 → Red}],

{it, 1, T2, 1}]

Out[333]=

it
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Two ants - first chaotic motion, then one ant goes away
In[334]:= n3 = 801;

size3 = {n3, n3};

origin3 = {750, 50};

iniPos3 = {{0, 0}, {2, 0}}; (* initial positions of ants,

relative to the middle of the array *)

iniDir3 = {1, 1}; (* initial directions of ants, see the array 'directions' *)

T3 = 30 000;

Manipulate[

ArrayPlot[latticeAtTime[size3, origin3, iniPos3, iniDir3, it],

ColorRules -> {1 → Gray, 0 → White, 2 → Red}],

{it, 1, T3, 1}]

Out[340]=

it
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Two ants - complicated periodic motion
In[341]:= n4 = 61;

size4 = {n4, n4};

origin4 = (size4 + 1) / 2;

iniPos4 = {{0, 0}, {3, 0}}; (* initial positions of ants,

relative to the middle of the array *)

iniDir4 = {1, 1}; (* initial directions of ants, see the array 'directions' *)

T4 = 4353;

Manipulate[

ArrayPlot[latticeAtTime[size4, origin4, iniPos4, iniDir4, it],

ColorRules -> {1 → Gray, 0 → White, 2 → Red}],

{it, 1, T4, 1}]

Out[347]=

it
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Two ants - even more complicated periodic motion
In[355]:= n5 = 251;

size5 = {n5, n5};

origin5 = {200, 60};

iniPos5 = {{0, 0}, {1, 24}}; (* initial positions of ants,

relative to the middle of the array *)

iniDir5 = {1, 1}; (* initial directions of ants, see the array 'directions' *)

T5 = 29 822;

Manipulate[

ArrayPlot[latticeAtTime[size5, origin5, iniPos5, iniDir5, it],

ColorRules -> {1 → Gray, 0 → White, 2 → Red}],

{it, 1, T5, 1}]

Out[359]=

it
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Many ants - randomly leaving the nest
In[391]:= n6 = 601;

size6 = {n6, n6};

origin6 = (size6 + 1) / 2;

iniPos6 = {{0, 0}, {3, 0}, {0, 3}, {-3, 0}, {0, -3}};

(* initial positions of ants, relative to the middle of the array *)

iniDir6 = {1, 1, 2, 3, 4}; (* initial directions of ants, see the array 'directions' *)

T6 = 30 000;

Manipulate[

ArrayPlot[latticeAtTime[size6, origin6, iniPos6, iniDir6, it],

ColorRules -> {1 → Gray, 0 → White, 2 → Red}],

{it, 1, T6, 1}]

Out[395]=

it
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