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GlowScript 2.6 VPython

## Written to deomo the use of recurssion
## to solve a problem.

## A. 0. Hausknecht 2013 - 2017

## Updated to GlowScript 2.6 Fall 2017

N =3
Board = None

BoardSize = None

BoardMinX
BoardMaxyY

None
None

BoardLabel = None

Trominoes = [

]

NextFreeTromino = None
EmptyCell = None
BoardLabel = None
Running = False

Speed = 2
Reset = False

scene

canvas (title = "<h3>Tromino Puzzle V3 Fall 2017</h3>")

scene.width = 550

scene.height
scene.center

550
vector(0,0,0)

scene.background = color.red

scene.userzoo
scene.usespin

m

= False
= False

MathJax.Hub.Queue(["Typeset",MathJax.Hub])

def setSpeed(menu):
global Speed
s = menu.selected
if s == 'Slow':

Speed
elif s ==
Speed
elif s ==
Speed
else:
Speed

=1
"Medium":
= 2
"Fast":

def doSolveResume(btn):
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46 global Running
47 Running = not Running
48 if Running:
49 solvePause.color = color.red
50 solvePause.text = "Pause "
51 else:
52 solvePause.color = color.green
53 solvePause.text = "Solve "
54
55 def resetPuzzle(btn):
56 doReset(N)
57
58 def setBoardSize(m):
59 global N, Reset
60 s = m.selected
61 if s == '4x4':
62 N =2
63 elif s == '8x8':
64 N =3
65 elif s == '16x16":
66 N =4
67 else:
68 N=25
69 Reset = True
70
71
72 solvePause = button(pos = scene.title_anchor, text="Solve ", background = color.greer
73 button(pos = scene.title_anchor, text = "Reset", background = color.magenta, bind = 1
74 scene.append_to_title(" Board Size:")
75 menu(pos = scene.title anchor, choices = ['4x4', '8x8', '16x16', '32x32'], selected
76 scene.append_to_title(" Solve Speed:")
77 menu(pos=scene.title_anchor, choices=["Slow", "Medium", "Fast", "Very Fast"], selecte
78
79
80
81 def createTromino(missingCorner):
82
83
84 if missingCorner == "TopLeft":
85 blbox = box(pos = vector(-0.50+0.01, -0.50+0.01, ©), color = color.magenta, :
86 trbox = box(pos = vector( 0.50-0.01, 0.50-0.01, 0), color = color.magenta, -
87 brbox = box(pos = vector( 0.50-0.01, -0.50+0.01, 0), color = color.magenta, ¢
88 tromino = compound( [ blbox, trbox, brbox] )
89 elif missingCorner == "BottomLeft":
% tlbox = box(pos = vector(-0.50+0.01, 0.50-0.01, 0), color = color.magenta, :
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110
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def

def

trbox = box(pos = vector( 0.50-0.01, 0.50-0.01,
brbox = box(pos = vector( ©.50-0.01, -0.50+0.01,
tromino = compound( [ tlbox, trbox, brbox ] )
elif missingCorner == "TopRight":
tlbox = box(pos = vector(-0.50+0.01, ©0.50-0.01,
blbox = box(pos = vector(-0.50+0.01, -0.50+0.01,
brbox = box(pos = vector( 0.50-0.01, -0.50+0.01,
tromino = compound( [ tlbox, blbox, brbox] )
elif missingCorner == "BottomRight":
tlbox = box(pos = vector(-0.50+0.01, 0.50-0.01,
blbox = box(pos = vector(-0.50+0.01, -0.50+0.01,
trbox = box(pos = vector( ©0.50-0.01, ©0.50-0.01,

tromino = compound( [ tlbox, blbox, trbox] )

else:

alert("Error in createTromino™)
tromino.visible = False
return tromino

drawTromino(missingCorner, x, y):
global Trominoes

screenX = BoardMinX + x + 1
screenY = BoardMaxY -y -1
tromino = createTromino(missingCorner)

tromino.pos = vector(screenX, screenY, 9)
Trominoes.push(tromino)

createPuzzle(n):

global BoardSize, BoardMaxY, BoardMinX

global Board, EmptyCell, BoardLabel

BoardSize = 2**n

BoardMaxyY BoardSize/2

BoardMinX -BoardMaxY

scene.range = BoardMaxY+2

if Board == None:
Board = box(pos
EmptyCell = box(pos

else:

vector(9, 0, -0.1), color
vector(9, 0, -0.1), color

Board.size = vector(BoardSize+0.2, BoardSize+0.2,

EmptyCell.visible = False

if BoardLabel == None:

0),
0),

0),
0),
0),

0),
0),
0),

color
color

color
color
color

color
color
color

color
color

color.
color.
color.

color.
color.
color.

color.black, size
color.cyan,

0.01)

size

.magenta,
.magenta,

magenta, ¢
magenta, ¢
magenta, ¢

magenta, ¢
magenta,
magenta,

vector (L
vector (¢

BoardLabel = label(pos = vector(@, BoardMaxY+l, @), text = "", height = 18, I

BoardLabel.box = False
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136 elif n < 6:
137 BoardLabel.pos = vector(®, BoardMaxY+1l, ©)
138 else:
139 BoardLabel.pos = vector(@, BoardMaxY+l, O)
140
141
142
143 def getMissingCorner(eX, eY):
144 if (eY == 0) and (eX == 0):
145 return "TopLeft"
146 elif (eY == 0) and (eX == 1):
147 return "TopRight"
148 elif (eY == 1) and (eX == 0):
149 return "BottomLeft"
150 else:
151 return "BottomRight"
152
153
154 def coverBoard(x9, y@, XE, yE, n):
155 if n==1:
156 drawTromino( getMissingCorner(xE-x0, yE-y@), x0, y0)
157 else:
158 newWidth = 2**(n-1)
159 x1 = x@+newlWidth; yl = y@+newWidth
160 dX = xE - x0; dY = yE - yo@
161 if (0<=dX) and (dX<newWidth): ## Left-half of contains the empty cell
162 if @<=dY and dY<newWidth: ## Top Left contains empty cell
163 coverBoard(x0, yeo, xE, yE, n-1) ## TopLeft sub-board
164 coverBoard(x0, y1, x1-1, y1, n-1) ## BottomLeft sub-board
165 coverBoard(x1, y1l, x1, yl, n-1) ## BottomRight sub-board
166 coverBoard(x1, yeo, x1, y1-1, n-1) ## TopRight sub-board
167 drawTromino("TopLeft", x1-1, yl-1) ## Cover missing Tromino
168 else: ## Bottom Left contains empty cell
169 coverBoard(x0, y0, x1-1, yl-1, n-1) ## TopLeft sub-board
170 coverBoard(x0, yil, xE, yE, n-1) ## BottomLeft sub-board
171 coverBoard(x1, yil, x1, yl, n-1)  ## BottomRight sub-board
172 coverBoard(x1, yeo, x1, y1-1, n-1) ## TopRight sub-board
173 drawTromino("BottomLeft", x1-1, yl-1) ## Cover missing Tromino
174
175 else: ## Right-half of contains the empty cell
176 if (@<=dY) and (dY<newWidth): ## Top Right contains empty cell
177 coverBoard(x0, y0, x1-1, yl-1, n-1) ## TopLeft sub-board
178 coverBoard(x0, y1, x1-1, y1, n-1) ## BottomLeft sub-board
179 coverBoard(x1, y1l, x1, yl, n-1) ## BottomRight sub-board
180 coverBoard(x1, yeo, xE, yE, n-1) ## TopRight sub-board
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def

def

def

drawTromino("TopRight", x1-1, yl-1) ## Cover missing Tromino

else: ## bottom Right contains
coverBoard(x0, y0, x1-1, y
coverBoard(x0, yl, x1-1,
coverBoard(x1, yi, xE,
coverBoard(x1, yo, x1, y

empty cell

1-1, n-1) ## TopLeft sub-board
yl, n-1) ## BottomLeft sub-board
yE,

1-1, n-1) ## TopRight sub-board

n-1) ## BottomRight sub-board

drawTromino("BottomRight", x1-1, yl-1) ## Cover missing Tromino

doSolveWithRandomEmptyCell(n):
global NextFreeTromino

bSide = 2**n

XE = Math.floor(bSide*Math.random())
yE = Math.floor(bSide*Math.random())
solvePuzzle(xE, yE, n)
NextFreeTromino = @

solvePuzzle(xE, yE, n):

global BoardSize, BoardLabel

global EmptyCell, BoardMaxY, BoardMinX

global depth, maxDepth

createPuzzle(n)

bMax = BoardSize-1

if (xE < @) or (xXE >= BoardSize):
alert("the x-coordinate "+ XE +
return

if (yE < @) or (yE >= BoardSize):
alert("the y-coordinate "+ yE +
return

tCount = (2**(2*n)-1)/3

str = "Empty Cell: ("+ xE + ", "+ yE
str += "Board Size: "+ BoardSize +" X
str += "Tromino Count: "+tCount
BoardLabel.text = str

EmptyCell.pos = vector(BoardMinX + XxE
EmptyCell.visible = True
coverBoard(®, ©, xE, yE, n)

doReset(n):
global Reset, Running, Trominoes, n

of the empty cell must be between

of the empty cell must be between

+ ll); n
"+ BoardSize +";

+ 0.5, BoardMaxY - yE - 0.5, 9)

zero and

zero and
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global NextFreeTromino, solvePause

Reset = False

for i in range(len(Trominoes)):
Trominoes[i].visible = False

Trominoes = []
NextFreeTromino = @
solvePause. text "Solve
solvePause.background = color.green
Running = False
doSolveWithRandomEmptyCell(n)

def displayNextTromino():

global NextFreeTromino, Running

if NextFreeTromino < len(Trominoes):
t = Trominoes[NextFreeTromino]
t.visible = True
NextFreeTromino += 1

else:
Running = False
solvePause.text = "Solved!"
solvePause.background = color.cyan

createPuzzle(N)

doSolveWithRandomEmptyCell(N)

## Animation loop

while True:
rate(Speed, wait)
if (Running): displayNextTromino()
if (Reset): doReset(N)



