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Here are some practice quiz questions (taken mostly from last year’s final). 

1) Is each of the following True or False 

1.1. In Python, the method sort of class list has a side effect. 

1.2. When run on the same inputs, an exponential algorithm will always take 
longer than a polynomial algorithm. 

1.3. Newton’s method is based upon successive approximation. 

1.4. Constructing a black box test suite involves looking at the control flow of the 
code to be tested. 

1.5. Python classes enforce data hiding. 



2) The code below produces three plots. Match each of the plots on the next page with 
the appropriate figure (Figure 1, Figure 2, or Figure 3). 

import pylab 


y1 = []

y2 = []

y3 = []

for i in range(20):


y1.append(300*i)

y2.append(i**3)

y3.append(2**i)


pylab.figure(1)
pylab.plot(y1)
pylab.figure(2)
pylab.plot(y2)
pylab.figure(3)
pylab.plot(y3)
pylab.semilogy() 





3) Can the following specification be implemented?  If not, explain why. 
def f(x, e):

“““ x and e are floats 
returns y, a float, such that x-e <= y*y <= x+e””” 



4) Write a Python program that satisfies the following specification. 

def f(L1, L2):
“““ L1 and L2 are lists of integers

returns the element-wise product of L1 and L2.
If the lists are of different length, it uses 1
for the missing coefficients.
E.g., if L1 = [2, 2, 3] and L2 = [7, 5, 6, 7]
it returns [14, 10, 18, 7]

side effects: none ””” 



The following questions all refer to the code you were asked to study in preparation for 
this exam.  They also assume that the following code is used to test the program.  (For 
your convenience, a copy of the posted code is at the end of this quiz.  Feel free to 
separate it from the rest of the quiz.) 

Warning: The code at the end of this is NOT the same as the code you have been 
given to study.  It may not be worth your time to study this code carefully enough to 
answer all of the practice questions, but these questions should give you the flavor of 
the kinds of questions we might ask about the code supplied this term. 

numDays = 500

bias = 0.11/200.0

numSectors = 1 

sectorSize = 500 

numTrials = 5 


print 'Testing Model on', numDays, 'days'

mean = 0.0 

for i in range(numTrials):


pylab.figure(1)
mkt = generateMarket(numSectors, sectorSize, bias)
endPrices = simMkt(mkt, numDays)
mean += endPrices[-1]
title = 'Closing Prices With ' + str(numSectors) + ' Sectors'
plotValueOverTime(endPrices, title)
pylab.figure(2)
plotDistributionAtEnd(mkt, title)

meanClosing = mean/float(numTrials)
print 'Mean closing with', numSectors, 'sectors is', meanClosing 



5.1) If, in class Stock, the line 

self.price = self.price * (1.0 + baseMove) 

were replaced with the line 

self.price = self.price * baseMove 

which of the following best describes the expected mean value of the market after 200 
days: 

a. Close to 111 

b. Close to 100 

c. Close to 50 

d. Close to 0 

e. About the same as with the original code 



5.2) Consider running the above test code twice, once with numSectors = 1 and once 
with numSectors = 20. Each will produce a Figure 1. Now consider running a linear 
regression to fit a line to each of the curves produced in the Figure 1’s for each test.  
Would you expect the average mean square error of the fits for numSectors = 20 to 
be: 

a. Smaller than the average mean square error of the fits for numSectors = 1. 

b. Larger than the average mean square error of the fits for numSectors = 1. 

c. About the same as the average mean square error of the fits for 
numSectors = 1. 

d. None of the above. 

5.3) Characterize the algorithmic efficiency of generateMarket. (10 points) 



5.4) If in Stock.makeMove, the line 

baseMove=bias+random.uniform(-self.volatility, self.volatility)
were replaced by the line 

baseMove = bias 

which of the following Figure 2’s is most likely to be produced by the test code? (10 
points) 

A B 

C D 



import pylab
import random 

# Global constant 
TRADING_DAYS_PER_YEAR = 200 

class Stock: 
def __init__(self, ticker, volatility):


self.volatility = volatility

self.ticker = ticker 

self.price = None

self.history = []


def setPrice(self, price):

self.price = price

self.history.append(price)


def getPrice(self):

return self.price


def getTicker(self):

return self.ticker 


def makeMove(self, bias):

if self.price == 0.0:


return 
baseMove = bias + random.uniform(-self.volatility, self.volatility)
self.price = self.price * (1.0 + baseMove)
if self.price < 0.01:

self.price = 0.0

self.history.append(self.price) 


class Market: 
def __init__(self):


self.sectors = []

self.tickers = set()


def addSector(self, sect):
if sect.getName() in self.sectors:

raise ValueError('Duplicate sector')
for t in sect.getTickers():

if t in self.tickers: 
raise ValueError('A ticker in sect already in market')

else: self.tickers.add(t)
self.sectors.append(sect)

def getSectors(self):
return self.sectors 

def getStocks(self):

stocks = []

for s in self.sectors: 


stocks = stocks + s.getStocks()

return stocks 


def moveAllStocks(self):

vals = []

for s in self.sectors: 


vals = vals + s.moveAllStocks()

return vals 




class Sector: 
def __init__(self, sectorName, bias):


self.tickers = set()

self.sectorName = sectorName 

self.stocks = []

self.bias = bias 

self.origBias = bias


def addStock(self, stk):

if stk.getTicker() in self.tickers:


raise ValueError('Duplicate ticker')

self.tickers.add(stk.getTicker())

self.stocks.append(stk)


def getStocks(self):

return self.stocks 


def getTickers(self):

return self.tickers 


def setBias(self, newBias):

self.bias = newBias 


def getBias(self):

return self.bias 


def getOrigBias(self):

return self.origBias


def sameSector(self, other):

return self.sectorName == other.sectorName 


def getName(self):

return self.sectorName 


def moveAllStocks(self):

vals = []

for stock in self.stocks: 


stock.makeMove(self.bias)

vals.append(stock.getPrice())


return vals 


def generateSector(sectorSize, sectorName, bias):
sect = Sector(sectorName, bias)
for i in range(sectorSize):

ticker = sectorName + 'Ticker ' + str(i)

volatility = random.uniform(0.01, 0.04)

stk = Stock(ticker, volatility)

stk.setPrice(100)

try:


sect.addStock(stk)
except ValueError:

# Tickers are all different by construction, so this should never
# happen
print 'Error in generate stocks, should never reach here.'
raise AssertionError 

return sect 

def generateMarket(numSectors, sectorSize, bias):
mkt = Market()
for n in range(numSectors):

sect = generateSector(sectorSize, 'Sector ' + str(n), bias)

mkt.addSector(sect)


return mkt 


http:random.uniform(0.01


def simMkt(mkt, numDays):
endPrices = []
for i in range(numDays):

if i%(TRADING_DAYS_PER_YEAR/4) == 0:
for s in mkt.getSectors():

newBias = s.getOrigBias() + random.gauss(0, 2*s.getOrigBias())
s.setBias(newBias)

vals = mkt.moveAllStocks()
vals = pylab.array(vals)
mean = vals.sum()/float(len(vals))
endPrices.append(mean)

return endPrices 

def plotValueOverTime(endPrices, title):
pylab.plot(endPrices)
pylab.title(title)
pylab.xlabel('Days')
pylab.ylabel('Price') 

def plotDistributionAtEnd(mkt, title):
prices = []
for s in mkt.getStocks():

prices.append(s.getPrice())
pylab.hist(prices, bins = 20)
pylab.title(title)
pylab.xlabel('Last Sale')
pylab.ylabel('Number of Securities') 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF documents suitable for reliable viewing and printing of business documents. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


