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L definitions
colourset CS = 1-2;
var x : CS;

L better:
const SIZE = 2;

colourset CS = 1-SIZE;

var x : CS;
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var x : CS;

reproduction_of_preypredator_death
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0 changing SIZE adapts the model to various scenarious
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[ definitions
colorset Gene = enum a-c;
var x : Gene;

1‘all() gene -
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1 definitions
colorset Gene = enum a-c;
var x : Gene;
1‘all() gene -
1 model scaling
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Stochastic Result: repressilatorex.colstochpn
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O definitions
constD1=5; // grid size
colorset CS = 1-D1; // grid positions
var x,y : CS;

function neighbour1D (CS x,a) bool:
// a is neighbour of x
(a=x-1|a=x+1) & (1<=a) & (a<=D1),

X 100" 3
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T~ v cS
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[neighbourlD(x,y)]
tl
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U SCHEME

O definitions
constD1=5; // grid size first dimension
const D2 = 5; // grid size second dimension
colorset CD1 = 1-D1; // row index
colorset CD2 = 1-D2; // column index

colorset Grid2D = CD1 x CD2;  // 2D grid

var x, a: CD1;
vary, b : CD2;
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O four neighbours
function neighbour2D4 (CD1 x, CD2 y, CD1 a, CD2 b) bool:
// (a,b) is one of the up to four neighbours of (x,y)
(a=x & b=y-1) | (a=x & b=y+1)
| (b=y & a=x-1) | (b=y & a=x+1);

) 100°(3,3)
‘/\
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[neighbour2D4(x,y,a,b)] ~__ ¥
+1 Grid2zD
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O eight neighbours
function neighbour2D8 (CD1 x, CD2 y, CD1 a, CD2 b) bool:
// (a,b) is one of the up to eight neighbours of (x,y)
(a=x | a=x+1| a=x-1) & (b=y | b=y+1| b = y-1)
& (I(a=x & b=y))
& (1<=a & a<=D1) & (1<=b & b<=D2);

(x,y) .
o T 100°(3,3)

[nheighbourZ2D8(x,y,a,b)] \/'1% cAMP
Grid2D

tl (a,b)
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'test.dat.10’ matrix
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‘test.dat.89’ matrix
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MassAction(da*alpha)
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MULTICELL COLONIES
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Phenotype 1°1
cell
2'a a ++
(+a)
a a
division mutatedDivision

1 : da*(1l-alpha)*cell
=2 : db*(1-beta)*cell

Phenotype 171
cell
a +d
a a
division mutatedDivision
a=1 : da*alpha*cell
a=2 : db*beta*cell
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Phenotype . Phenotype
cell 11 cell 1°1
[div=mutate](a++ [div=mutate](+a)
a (+a)) a
division division

(a=1) & (div=replicate) : cell*da*(1-alpha)
(a=1) & (div=mutate) : cell*(da*alpha)
(a=2) & (div=replicate) : cell*(db*(1-beta))
(a=2) & (div=mutate) : cell*(db*beta)
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Grid . Grid .
cell 1" (x=MIDDLE)&(a=1) cell 1" (x=MIDDLE)&(a=1)

[div=replicate] ((x,a)++

Cy,a))++ [div=replicate](y,a)++
(x.,a) [div=mutate]((x,a)++ [div=mutate](y, (+a))
0 Cy, (+a))) (x,a)
division [neighbourlD(x,y)] division [neighbourlD(x,y)]

(a=1) & (div=replicate) : cell*da*(1-alpha)
(a=1) & (div=mutate) : cell*(da*alpha)
(a=2) & (div=replicate) : cell*(db*(1-beta))
(a=2) & (div=mutate) : cell*(db*beta)
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Grid
cell 1" (x=MIDDLE)&(a=1)

[div=replicate](y,a)++
(x,a) [div=mutate](y, (+a))

division [neighbourlD(x,y)]
(y,td
Cy, )
POOLSIZE ™ (1<=x)&(x<=D1)&(x<>MIDDLE)&(ticket=t)++

Pool 1" (x=MIDDLE)&(ticket=f)++
pool 9" (x=MIDDLE)&(ticket=t)
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Grid  1°(x=MIDDLE)&(a=1)
cell

[div=replicate](x,a)++
[div=mutate](x,(+a))

[div=replicate](y,a)++
[div=mutate](y, (+a))

division?2
[neighbourlD(x,y)]

divisionl

Pool
pool

POOLSIZE  (1<=x)&(x<=D1)&(x<>MIDDLE)&(ticket=t)++
1" (x=MIDDLE)&(ticket=f)++
9" (x=MIDDLE)&(ticket=t)
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