Sugarscape3

globals [scapeColor visionRange metabolismRange directionList randomDirectionList ticks timestep numturtles robinHoodList]

patches-own [psugar maxpsugar]

turtles-own [vision currentSugar metabolism energy age]

to setup

clear-all

set scapeColor green

set timestep 0

setup-patches-map

ask n-of 50 patches

[sprout 1 [ ] ]

ask turtles [set age random 80 + 1 set vision random max-vision + 1 set currentSugar psugar-of patch-here set metabolism random max-metabolism + 1 set color orange set shape "circle" set energy 10]

end

to go

findBestPatch

regrow

set timestep timestep + 1

end

to regrow

if timestep mod 2 = 0

[ ask patches[if psugar &lt; maxpsugar [set psugar psugar + 1] set pcolor scapecolor + 4 - psugar ]]

end

to findBestPatch

foreach sort turtles

[

ask ? 

[

;;  look in each direction randomly

let bestSugar currentSugar

set heading 0

let bp item 0 bestPatch

if bp &gt;= bestSugar

[set directionList [0] set bestSugar bp]

set heading 90

set bp item 0 bestPatch

if bp &gt; bestSugar [set directionList [90] set bestSugar bp]

if bp = bestSugar [set directionList lput 90 directionList]

set heading 180

set bp item 0 bestPatch

if bp &gt; bestSugar [set directionList [180] set bestSugar bp]

if bp = bestSugar [set directionList lput 180 directionList]

set heading 270

set bp item 0 bestPatch

if bp &gt; bestSugar [set directionList [270] set bestSugar bp]

if bp = bestSugar [set directionList lput 270 directionList]

set heading item 0 shuffle directionList

let howfar item 1 bestPatch

set energy energy - howfar + item 0 bestPatch - 1

fd howfar

set currentSugar psugar-of patch-here

set age age + 1

ifelse psugar &gt; metabolism [set psugar psugar - metabolism][ set psugar 0]

;;  find best square with not turtles on it already

;;  go to that square

ifelse show-energy?

[set label energy]

[set label ""]

;;  reproduce

if energy &gt; birth-energy [set energy energy - birth-energy hatch 1 

[set age random 80 + 1 set vision random max-vision + 1 set metabolism random max-metabolism + 1 set energy birth-energy]]

;;  check-death

if energy &lt;= 0 or age &gt; 80 [die]

do-plots

]

]

end

to reproduce

ask turtles[if energy &gt; birth-energy [set energy energy - birth-energy hatch 1 

[set age random 80 + 1 set vision random max-vision + 1 set metabolism random max-metabolism + 1 set energy birth-energy]]]

end

to check-death

ask turtles [if energy &lt;= 0 or age &gt; 80 [die]]

end

to-report bestPatch

let greatest currentSugar

let step 0

let how-far 1

repeat vision

[ if greatest &lt; psugar-of patch-ahead how-far and not any? turtles-on patch-ahead how-far

[set greatest psugar-of patch-ahead how-far set step how-far]

set how-far how-far + 1 ]

let mylist list (greatest) (step)

report mylist

end

to setup-patches-map

locals [str]

set str

        "000000000000000000111111111222222222222222222222211" +

        "000000000000000000111111111222222222333333222222221" +

        "000000000000000000111111112222222233333333332222222" +

        "000000000000000001111111122222223333333333333322222" +

        "000000000000000001111111122222233333333333333332222" +

        "000000000000000001111111222222333333333333333333222" +

        "000000000000000011111111222222333333344443333333222" +

        "000000000000000111111111222223333334444444433333322" +

        "000000000000000111111112222223333344444444443333322" +

        "000000000000001111111112222233333344444444443333332" +

        "000000000000011111111112222233333444444444444333332" +

        "000000000000111111111122222233333444444444444333332" +

        "000000000001111111111122222233333444444444444333332" +

        "000000000011111111111122222233333444444444444333332" +

        "000000000111111111111122222233333344444444443333332" +

        "000000011111111111111222222233333344444444443333322" +

        "000001111111111111112222222233333334444444433333322" +

        "111111111111111111122222222233333333344443333333222" +

        "111111111111111111222222222223333333333333333333222" +

        "111111111111111222222222222223333333333333333332222" +

        "111111111122222222222222222222333333333333333322222" +

        "111111112222222222222222222222233333333333332222222" +

        "111111222222222222222222222222222333333333222222222" +

        "111122222222222222222222222222222222222222222222211" +

        "111222222222222222222222222222222222222222222222111" +

        "112222222222333333333222222222222222222222222221111" +

        "122222222233333333333332222222222222222222222111111" +

        "122222223333333333333333222222222222222222111111111" +

        "222222233333333333333333322222222222221111111111111" +

        "222222333333333333333333322222222222211111111111111" +

        "222222333333344443333333332222222222111111111111110" +

        "222223333334444444433333332222222222111111111110000" +

        "222223333344444444443333332222222211111111111100000" +

        "222233333344444444443333332222222211111111110000000" +

        "222233333444444444444333332222221111111111000000000" +

        "222233333444444444444333332222221111111111000000000" +

        "222233333444444444444333332222221111111110000000000" +

        "222233333444444444444333332222211111111100000000000" +

        "222233333344444444443333332222211111111000000000000" +

        "222223333344444444443333322222211111111000000000000" +

        "222223333334444444433333322222111111110000000000000" +

        "222222333333344443333333222222111111100000000000000" +

        "222222333333333333333333222222111111100000000000000" +

        "222222233333333333333332222221111111100000000000000" +

        "122222223333333333333322222211111111100000000000000" +

        "122222222233333333332222222211111111100000000000000" +

        "112222222222333333222222222111111111100000000000000" +

        "111222222222222222222222221111111111000000000000000" +

        "111122222222222222222222211111111111000000000000000" +

        "111111222222222222222221111111111111000000000000000" +

        "111111112222222222222111111111111110000000000000000" 

ask patches [setmaxpsugar read-from-string item ((25 - pycor) * 51 + (pxcor + 25)) str]

end

to setpsugar [sgr]

set psugar max list 0 (min list sgr maxpsugar)

set pcolor scapeColor + 4 - psugar

end

to setmaxpsugar [sgr]

set maxpsugar sgr

setpsugar sgr

end

to do-plots

;;  update-total-plot

;;  update-histogram

update-lorenz-and-gini-plots

end

to update-total-plot

set-current-plot "Totals"

set-current-plot-pen "turtles"

plot count turtles

end

to update-histogram

set-current-plot "Wealth Distribution"

let max-wealth max values-from turtles [energy]

let upper max-wealth * 2 / 3

let lower max-wealth / 3

;;  let middle max-wealth / 3 + max-wealth / 3

plot-pen-reset

set-plot-pen-color red

plot count turtles with [energy &gt;= upper]

set-plot-pen-color blue

plot count turtles with [energy &lt; upper and energy &gt; lower]

set-plot-pen-color green

plot count turtles with [energy &lt;= lower]

end

to update-lorenz-and-gini-plots

set numturtles count turtles

  set-current-plot "Lorenz Curve"

  clear-plot

  ;; draw a straight line from lower left to upper right

  set-current-plot-pen "equal"

  plot 0

  plot 100

set-current-plot-pen "lorenz"

set-plot-pen-interval 100 / numturtles

plot 0

let sorted-energies sort values-from turtles [energy]

let total-energy sum sorted-energies

let energy-sum-so-far 0

let index 0

let gini-index-reserve 0

let robin-hood-index 0

set robinHoodList []

;; now actually plot the Lorenz curve -- along the way, we also

;; calculate the Gini index

repeat numturtles [

set energy-sum-so-far (energy-sum-so-far + item index sorted-energies)

let lorenz (energy-sum-so-far / total-energy) * 100

plot lorenz

set robinHoodList lput ( (index / numturtles) * 100 - lorenz) robinhoodList

set index index + 1

set gini-index-reserve

gini-index-reserve +

 (index / numturtles) -

 (energy-sum-so-far / total-energy)

]

if timestep &gt; 50

 [

set-current-plot "Robin-Hood Index"

plot max robinHoodList

]

;; plot Gini-Index

if timestep &gt; 50 [

set-current-plot "Gini-Index v. Time"

plot (gini-index-reserve / numturtles) / area-of-equality-triangle

]

end

to-report area-of-equality-triangle

;; not really necessary to compute this when num-people is large;

;; if num-people is large, could just use estimate of 0.5

set numturtles count turtles

report (numturtles * (numturtles - 1) / 2) / (numturtles ^ 2)

end
