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6.00 Handout, L ecture 17
(Not intended to make sense outside of lecture)

import math, random pyl ab

cl ass Location(object):
def __init__(self, x, y):
self.x = float(x)
self.y = float(y)
def nove(self, xc, yc):
return Location(self.x+float(xc), self.y+float(yc))
def get Coords(self):
return self.x, self.y
def getDist(self, other):
ox, oy = other. get Coords()
xDist = self.x - ox
yDist = self.y - oy
return math.sqrt(xDist**2 + yDi st**2)

cl ass ConpassPt (obj ect):
possibles = ("N, 'S, '"E, 'W)
def __init__(self, pt):
if pt in self.possibles: self.pt = pt

el se: raise ValueError('in ConpassPt. init_ ')
def nove(sel f, dist):

if self.pt == "N : return (0, dist)

elif self.pt =="'S": return (0, -dist)

elif self.pt == "E': return (dist, 0)

elif self.pt == "W: return (-dist, 0)

el se: raise ValueError('in ConpassPt. nove')

cl ass Fiel d(object):

def __init__ (self, drunk, loc):
sel f.drunk = drunk
self.loc = loc

def nove(self, cp, dist):
ol dLoc = self.loc
XCc, yc = cp.nove(dist)
self.loc = ol dLoc. nove(xc, yc)
def getlLoc(self):
return self.loc
def getDrunk(self):
return self.drunk

cl ass Drunk(object):
def __init__ (self, nane):
sel f. name = nane
def nove(self, field, tinme = 1):
if field.getDrunk() != self:
rai se ValueError (' Drunk. nove called with drunk not in field)
for i in range(tine):
pt = ConpassPt (random choi ce( ConpassPt . possi bl es))
field. nove(pt, 1)



def perfornmifrial (tinme, f):
start = f.getLoc()
di stances = [0. 0]
for t in range(1, tinme + 1):
f.get Drunk(). nove(f)
newLoc = f.getLoc()
di stance = newLoc. getDist(start)
di st ances. append(di st ance)
return distances

drunk = Drunk(' Honer Sinpson')
for i in range(3):
f = Field(drunk, Location(0, 0))
di stances = perfornirial (500, f)
pyl ab. pl ot (di st ances)
pylab.title(' Honer\'s Random Wl k')
pyl ab. x| abel (' Ti ne')
pyl ab. yl abel (' Di stance fromOrigin')

def perfornSin(time, nunilrials):
distLists =[]
for trial in range(nunTrials):
d = Drunk(' Drunk' + str(trial))
f = Field(d, Location(0, 0))
di stances = perfornfrial (time, f)
di stLi sts. append(di stances)
return distLists

def ansQuest (maxTi me, nunilrial s):

means = []
di stLists = perfornSi m(maxTi me, nunilrial s)
for t in range(maxTine + 1):

tot = 0.0

for distL in distlLists:

tot += distL[t]

means. append(tot/l en(distL))
pyl ab. fi gure()
pyl ab. pl ot ( means)
pyl ab. yl abel (' di stance')
pyl ab. xl abel (" time')
pylab.title(' Average Distance vs. Tine ('

ansQuest (500, 300)
pyl ab. show()

+ str(len(distLists)) + '

trials)')



