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* Dealing with Exceptions (Chapter 7.4)

* Defining Classes (Chapter 10)
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# getlnput: returns an integer larger
# than 0. Expected to be robust...

def getinput():
while True:
X = eval( input( "Enter a positive int: "))
if x >=0:
return x
print( "Invalid number: Please try again: ")

def main():
num = getinput()
print( "you entered", num)

main()
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# getInput: returns an integer larger

# than 0.
def getInput():
while True:
X
1 X >= 0:
return Xx

eval( input( "Enter a positive int: " ) )

print( "You entered a negative integer."” )

def mainQ):
num = getInput()

printC "num =", num )

main()

® O Python 3.5.4 Shell
eadyForException.py =
Enter a positive int: as
Traceback (most recent call last):
File "/Users/thiebaut/Desktop/Dropbox/111/getInputRead
IyForException.py”, Line 14, 1n <module>
main()
File "/Users/thiebaut/Desktop/Dropbox/111/getInputRead
yForException.py", line 11, in main
num = getInput()
File "/Users/thiebaut/Desktop/Dropbox/111/getInputRead
yForException.py", line 5, in getlnput
X = eval(C input( "Enter a positive int: " ) )
File "<string>", line 1
as
A
EyntaxError: unexpected EOF while parsing

P
Ln: 106 Col: 0
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# getInput: returns an integer larger

# than 0.
def getInput():
while True:

X = eval( input( "Enter a positive int: " ) )
1f X >= 0:
return X
print( "You entered a negative integer."” )
. . e Python 3.6.4 Shell
def main(): eadyForException.py =
num = getInput() .. :
orintC "num =", num ) Enter a positive 1nt: as
Traceback (most recent call last):
naing) File "/U;ers/thiebaut/Desktop/Dropbox/ll1/getInputRead
IyForExceptlon.py”, Line 14, 1n <module>
main()

File "/Users/thiebaut/Desktop/Dropbox/111/getInputRead

yForException.py", line 11, in main

num = getInput()
File "/Users/thiebaut/Desktop/Dropbox/111/getInputRead

yForException.py", line 5, in getlnput
X = eval(C input( "Enter a positive int: " ) )
File "<string>", line 1
as

“ByntaxError : unexpected EOF while parsing

Exception

Ln: 106 Col: 0
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# gelInpul: returns an integer larger
# than 0. Expected to be robust..

def getInput():

while True: [ NON Python Shell
X = int( input( "Enf x = int( input( "Enter a positive int: " ) )
i x >= 0 ValueError: invalid literal Zor int() with base 10: '-300.3"
o return X @ |55> ss==sssssssss=sssssssssssssssss==s= RESTART —=————— e
print( "invalid inp| —========
>>>
. Enter a positive int: =3
def main(): invalid input. Please reenter
num = getInput() . |Enter a positive int: 100
print( "you entered’, you entered 100
. 22> =EmmmmEmsEmsmmsmEsmmsmmms=s========== RESTART === ssssssmssss=s===
maln‘ ) —+ + 1§ 1+ 1
>>>

Enter a positive int: -
Traceback (most recent call last):
File "/Users/thiebaut/Desktop/lllb/exceptionl.py", line 17, in <mo

dule>
main()
File "/Users/thiebaut/Desktop/lllb/exceptionl.py”, line 14, in mai
n

num = getInput()
File "/Users/thiebaut/Desktop/ll1lb/exceptionl.py”, line 7, in getI
nput

s, 1Nt ( 1nput( "Enter a positive int: " ) )
¥: invalid literal Zor int() with base 10: '-'

Exception

221/ A A

Some exceptions are generated by the Python interpreter
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RAM
Processor

Operating
System

If Exception generated
by Python Interpreter,
OS "kills" the Python Program
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to prevent exceptions
from going all the way
up to the operating system...
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Python
Program

* We want to
‘iIsolate’
dangerous code
areas

* We want a tight
Isolation blocks
around the
potentially
dangerous
code sections
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(©) Lifehack

Coding exceptions is a pain in the neck
but exceptions are an integral part of

programming
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Try/Except Statement

try:

Except exceptionXY/ :

python code to run in case there's

an exception
N
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# getInput: returns an integer larger
# than @.
def getInput():
while True:
try:

x = eval( input( "Enter a positive int:

except SyntaxError:
print( "Invalid input. Try again!"” )
continue

1F X >= 0:
return X

print( "You entered a negative integer." )
def main():
num = getInput()

print( "num =", num )

main()

"))

o ® *Python 3.5.4 Shell*
Python 3.5.4 (v3.5.4:31t508389/6, Aug 7 201/, 12:

56:33)

[GCC 4.2.1 (Apple Inc. build 5666) (dot 3)] on da
rwin

Type "copyright", "credits" or "lLicense()" for mo
re information.

>>>

————————— RESTART: /Users/thiebaut/Desktop/Dropbo
x/111/exceptionl.py =========

Enter a positive int: -3

You entered a negative integer.

Enter a positive int: as

Invalid input. Try again!

Enter a positive int:l

e

r:10 Cel: 22

n:7 Col: 26
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# getInput:
# than 0.

def getInput():

while True:
try:

returns an integer larger

X =
except SyntaxError:
print( "Invalid input.
continue

Try again!" )

1F X >= 0:
return X

print( "You entered a negative integer."

def main():
num = getInput()
printC "num =", num )
main()

Q:.} D. Thiebaut, Computer Science, Smith College

eval( input( "Enter a positive int:

"))

F11e ”/Users/thlebaut/Desktop/Dropbox/lll/excep
tionl.py", line 20, in <module>
main()
File "/Users/thiebaut/Desktop/Dropbox/111/excep
tionl.py", line 17, in main
num = getInput()
File "/Users/thiebaut/Desktop/Dropbox/111/excep
tionl.py", line b6, 1n getlnput

X = eval( 1nput( 'Enter a positive int: " ) )
AT, fLing>", line 1, in <module>
: Jgme 'hello' is not defined
Ln: 20 Col: 4
T
n: 7 Col: 26




[
-. ® exception2.py - jUsers/thiebaut/Desktop/Drupbox/ 1 11/exception2.py (3.5.4) ' S o I u t I o n
# getInput(): returns an integer larger

# than 0.
def getInput():
while True:
try.

X = eval( input( "Enter a positive int: " ) )
except SyntaxError:
print( "Invalid input. Try again!" )
continue
except Namekrror:
print( "Invalid input. Not an integer" )

continue
RESTART: /Users/thiebaut/Desktop/Dropbox/111/exception?.py
Lf x>=0: |0 -
return x Enter a positive int: as

Invalid input. Try again!
print( "You entered ¢ Enter a positive int: hello
Invalid input. Not an integer

def main(): Enter a positive int: 3
num = getInput() num = 3
print( "num =", num ) >>>

RESTART: /Users/thiebaut/Desktop/Oropbox/111/exception.py

main{)
Enter a positive int: -3

You entered a negative integer.
Enter a positive int: 4
num = 4

|
Ln: 18 Col: 4
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Approach to Handling
Exceptions

1. Run code without try/except statements
2. lest thoroughly

3. Fix whatever can be fixed with "regular’ python
code

4. Record all exceptions that cannot be fixed
otherwise, and add try/except to catch them.

5. Make the try section as small as possible.
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Multiple Exceptions
(taken from Zelle)




Solving Equation of Degree 2

Solving 2nd Degree Equations ax? + bx +c =0
Use the quadratic formula (QF)
The roots for the equation ax? + bx + ¢ =0 are

i —b+V b? — 4ac

- 2a
b2 — 4ac is called the discriminant because its value
indicates what type of roots there are. Specifically,

if b — 4ac is a perfect square, we have fractional roots,
if b2 — 4ac < 0 there is no real roots.
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Solving Equation of Degree 2

O O *Untitled"

Hef ZelleExample():
import math
prlnt( "solution for quadratic equation” )
a, b, ¢ = eval( input( "enter 3 coefficients ( a, b, c ) " ) )
disc = math.sqrt( b*b - 4*a*c )
rootl (-b + disc) / (2*a)
root2 (-b - disc) / (2*a)
print( "solutions: ", rootl, root2 )
except NameError:
print( "You didn't enter 3 numbers” )
except TypeError:
print( "your input were not all numbers” )
except SyntaxError:
print( "Forgot a comma between the numbers?” )
except ValueError:
print( "No real roots, negative discriminant” )
‘\(&‘:

print( "Something went wrong..." )

Ln: 2 Col: 0
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Hardening the Function

[ NN *zelle.py - /Users/thiebaut/Desktop/Dropbox/111/Week9/zelle.py*

def ZelleExample():

import math

print( "solution for quadratic equation” )
a, b, ¢ = eval( input( "enter 3 coefficients ( a, b, ¢ ) " ) )
disc = math.sqrt( b*b - 4*a*c )
rootl (-b + disc) / (2*a)
root2 (-b - disc) / (2*a)
nrints "onintjons: ", rootl, root2 )

«*Teturn True ™
exEEpt—uunuarrUTf)
print( "You didn't enter 3 numbers" )
except TypeError:
print( "your input were not all numbers” )
except SyntaxError:
print( "Forgot a comma between the numbers?" )
except ValueError:
print( "No real roots, negative discriminant” )

except:

—aomething went wrong..." )

Ln: 22 Col: 16
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CSV Files
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CSV Format

« Comma-Separated Values

* Very popular way of representing information where
all records have the same format

* Easy to implement

 Examples: https://people.sc.fsu.edu/~jburkardt/
data/csv/csv.html
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https://people.sc.fsu.edu/~jburkardt/data/csv/csv.html
https://people.sc.fsu.edu/~jburkardt/data/csv/csv.html

Example

"Name", "Sex", "Age", "Height (in)", "Weight (lbs)"
"Alex", "M", 41, 74, 170
"Bert", "M", 42, 68, 166
"Carl", "M", 32, 70, 155
"Dave", "M", 39, 72, 167
"E1lly", "F", 30, 66, 124
"Fran", "F", 33, 66, 115
"Gwen", "F", 26, 64, 121
"Hank", "M", 30, 71, 158
"Ivan", "M", 53, 72, 175
"Jake", "M", 32, 69, 143
"Kate", "F", 47, 69, 139
"Luke", "M", 34, 72, 163
"Myra'", "F", 23, 62, 08
"Neil", "M", 36, 75, 160
"Omar", "M", 38, 70, 145
"Page", "F", 31, 67, 135
"Quin", "M", 29, 71, 176
"Ruth", "F", 28, 65, 131




Reading CSV Files

e @ *raadCSVF le.py - /Usare/thiabaut/Desktop/Drocbox/111/readCSVFlle.py (3.5.4)*
# read(CSVFile.py

# D, Thiebaut

# Example of a program that reads a CSV file

# and displays some of 1ts contents.

def readCSV( fileName ):
file = open( fileName, "'r' )
Records = [ ]
Lines = file.readlines()
or line 1in lines:
| words = line.strip().split( ', )
Records.append( words )
file.close()
return Records

def main():

fileName = input( "File name? " )

recs = readCSV( fileName )

for 1 in range( len( recs ) ):
record = recs[i]
# record 1s a tuple
# join each word 1n the tuple by a tab, and print
# resulting string
print( "Record ", 1, "=", "\t".join( record ) )

main()

Ln: 11 Ccl: O
- I
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SV and MS Excel

Import

What type of file do you want to import?

© csv file

Select this file type when you want to import text files that contain comma-separated values.
Most financial institutions offer this format for saving account activity.

FileMaker Pro database

Select this file type when you want to import data from an .fp5 or .fp7 dati Text Import Wizard - Step 1 of 3

created with FileMaker Pro. You can import all records in the database or

specify. The Text Wizard has determined that your data is Fixed Width.

HTML file If this is correct, choose Next, or choose the Data Type that best describes your data.
Select this file type when you want to import information from an HTML fil Original data type

Text file Choose the file type that best describes your data:

Select this file type when you want to import text files. This option works © Delimited - Characters such as commas or tabs separate each field.

contain values separated by tabs or spaces.

Fixed width - Fields are aligned in columns with spaces between each field.

More about how to import data... Can

Start import atrow: 1 - File origin: Macintosh B

Data preview

Preview of file Macintosh HD:Users:thiebaut:Desktop:biostats.csv.

1["Name", "Sex", "Age"”, "Height (in)", "Weight (lbs)"

[2]"Alex”, "M, 41, 74, 170

3 |"Bert™, ™ 42, 68, 166

4 ["Carl”, "M, 32, 70, 155

S |"Dave™, M 39, 72, 167

6| ELLy", "F", 30, 66, 124

Cancel < Back Finish
R
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CSV and MS Excel

This screen lets you set the delimiters your data contains. You can see how your text is
affected in the preview below.

Text Import Wizard - Step 2 of 3

Delimiters Treat consecutive delimiters asone @ O = Workbook1
Tab Semicolon Comma P g - ; E; ~ . . =
" Text qualifier 0 PP od= &8 B 6B # z »
Space Otner: || New Open Save Print Import Copy Paste Format Undo Redo = AutoSum
—_— — — w— w— | |
Verdana w1 = B I U == =W 8 % » »

Sheets l Charts I SmartArt Graphics I WordArt l
> h B C D E E
Bl Name  "Sex" "Age" "Height (in)" "Weight (Ibs)"
2

Alex "M" 41 74 170
Data preview 3 Bert "M" 42 68 166
4 Carl "M" 32 70 155
— T T — T - 5 Dave "M" 39 72 167
Tex - B+ Bt Al e 6 Elly mE 30 66 124
o | 32 o Toe 7 Fran "F 33 66 115
E‘l"l’; :‘F‘Z gg gg ig: 8 Gwen "F" 26 64 121
9 Hank "M" 30 71 158
10 Ivan "M" 53 72 175
11 Jake "M" 32 69 143
Cancel <Back | [CIEIE Finis 12 |Kate °F" 47 69 139
13 | Luke "M" 34 72 163
. 14 |Myra "F" 23 62 98
15 Neil "M" 36 75 160
16 Omar "M" 38 70 145
17 Page “F" 31 67 135
18 Quin "“M" 29 71 176
19 Ruth “F" 28 65 131
20
T [\ Sheet1 - J M
Normal View Ready y
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Defining Classes (Chapter 10)
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Defining Classes (Chapter 10)
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Coding Dice




Using the Objects

# Create 2 dice, one with 6 sides, one with 8
d1 =Die(6)
d2 = Die( 8)

# Roll both dice
di.roll()
d2.roli()

# display their value
print( "Die 1: ", d1.getValue() )
print( "Die 2: ", d2.getValue() )

Q‘.} D. Thiebaut, Computer Science, Smith College
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We need to create the
blueprint for a box...
(object)
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We need to create the
blueprint for the box...

getValue() A 5 -

Q‘.} D. Thiebaut, Computer Science, Smith College
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Blueprint

class def
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blueprint

object

Q:.) D. Thiebaut, Computer Science, Smith College



0 blueprint
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0 blueprint
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Q blueprint = Class
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A Class for a Die

# libraries
from random import randrange

# a class for a die

class Die:
def __init_ (self, n): Blluep;iln:c
self.noSides = n class de
self.value =1
def roll( self ):

self.value = randrange( 1, self.noSides+1)

def getValue( self ):
return self.value

Q‘.} D. Thiebaut, Computer Science, Smith College
A Y




A Die Class

. constructor
# libraries

random

# a class for adie "
{_init_Tself, n):
seii.noSides = n
self.value =1

roll( self ):
self.value = random.randrange( 1, self.noSides+1 )

getValue( self ):
return self.value

A. D. Thiebaut, Computer Science, Smith College




A Die Class

# libraries
random

# Create 2 dice, erie with 6 sides #aglass _for a die

dl = Dle( 6 ) s -
d2 = Die( 8) _|n|t_.( self, n):
self.noSides = n
# Roll both dice self.value =1
di.roll()
d2.roll() roll( self ):
self.value = random.randrange( 1,
# display their value self.noSides+1)
print( , d1.getValue() )
print( , d2.getValue()) getValue( self ):

return self.value

A. D. Thiebaut, Computer Science, Smith College




A Die Class

Die.__init__(©6) # libraries
random

# Create 2 dice, offe with 6 sides #aglass for a die

d1 = Die( 6 ) #% 3je:
d2 = Die( 8) _|n|t_.( self, n):
self.noSides = n
# Roll both dice self.value =1
di.roli()
d2.roll() roll( self ):
self.value = random.randrange( 1,
# display their value self.noSides+1 )
print( , d1.getValue() )
print( , d2.getValue()) getValue( self ):

return self.value

A. D. Thiebaut, Computer Science, Smith College




# libraries
random

# a class for a die
Die:
_init__

self.noSidées=
self.value =1

roll( self ):

A Die Class

reference
to the
object

self.value = random.randrange( 1, self.noSides+1 )

getValue( self ):
return self.value

A. D. Thiebaut, Computer Science, Smith College




# Create 2 dice, one with 6 sides
d1 =Die(6)
d2 = Die( 8)

# Roll both dice
di.roll()
d2.roll( )

# display their value
print( "Die 1: ", d1.getValue() )
print( "Die 2: ", d2.getValue() )

A. D. Thiebaut, Computer Science, Smith College

A Die Class

must be
# libraries 1st param
random of all
# a class for a die /" *

methods

Die:

__init__(self, n):
self.noSides = n
self.value =1

roll( self )
self.value = random.rancdrange( 1,
5Sides+1)

getValue( self ):**
return self.value




A Die Class

# libraries

random

# Create 2 dice, one with 6 sides # a class _for a die
d1 = Die(6) Dle_- _
d2 = Die( 8) __init_ (self,n):

e self.noSides = n
# Roll both dice roll(d1) . elf.value = 1
di.roll()
d2.roll() I’O||(d2) roll( self ):

self.value = random.randrange( 1,

# display their value self.noSides+1 )
print( , d1.getValue() ) .
print( , d2.getValue() ) getValue( self ):

return self.value

A. D. Thiebaut, Computer Science, Smith College




A Die Class

makes the

# libraries variable a

random " 1]
member

# a class for a dle o~

of the object

Die:
inijy “(self,n):
{ self;}'noS|des n
self.value = 1
roll( self ):

self.value = random.randrange( 1, self.noSides+1 )

getValue( self ):
return self.value

Q‘.} D. Thiebaut, Computer Science, Smith College
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Playing dice...




We stopped here last time...




® _® ‘

# hwb_5S.py

¢ Naon Jaher Homework
# Homework €, Probler 5

# 25x25 squares on 600x600 window

¥ box with my name Png rams
fror graphics irport *

fror random import *

" main():

f open the graphics window

win = GraphWin( "hwt 5", b2, 609 )

def

for 1 1n range( 24 ):
for 3 in range( 24 ):
# define the small rectengles
r - Rectangle( Point( 1*25, j*25 ), Paint( (i+1)*25, (3+1)*25 ) )

# create a random color

red - randint( @, 255 )

green = randint( 9, 255 )

blue = randint{ @, 255 )

color = color_rgb( red, green, blue )

# set the rectangle's color
r.setFill{ color )

# draw the rectangle
r.draw( win )

# draw white rectangle with label
rLabel - Rectangle( Point( 100, 250 )., Point( 506, 350 ) )

rLabel .setFil1({ "white" )
rLabel .draw( win ) éL \

# draw label @r \0
label = Text{ Point( 30@, 39Q ), "NAOMLI JAHAN" ) .
label.draw(C win ) 7L'

f# close the graphics window Dr
win.getMouse()
win.clase()

main{)
Ln: 41 Col: 16

S —
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il:vlvgizy Mouse H O mewo rk
Programs

‘rom graphics import *
from random import*

win = GraphWin("PB5", 600, 60@)

for x in range( @, 60@, 25 ):
for y in range( @, 600, 25):
rect = Rectangle(Point(@,0), Point(25, 25))
rect?Z = Rectangle(Point(x, y), (Point(x+25, y+25)))
red = randint( @, 255 )

green = randint( @, 255 ) \)

blue = randint( @, 255 ) . VL'

color = color_rgb( red, green, blue ) N

rectZ.setFill( color ) //l . AN

rect.draw(win) rlé7 1t\£7

rect2.draw(win) fl/uq& ,t
rect3 = Rectangle(Point(108, 250), Point(50@, 350)) ,\10 ,t&A
wards = Text(Point(300, 30@), "Mickey Mouse™) N

,Yq€9
rect3.setFill("white™) C;LL
: O

rect3.draw(win) 1

words .draw(win)

win.getMouse()
win.close()

Ln: 23 Col: 43
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O O
Homework
#March 29, 2018

#This program fills a CO@xLO@ pixel window with 25x25 pixel squares of random Prog rams

#calors then adds a large white rectangle with my name insice

From graphics 1rport®
from random import*

#draw 25x25 squares to fill the window
Het squares(i,j,win):
sg=Rectangle(Point(i, j),Point(1+25,;+23))
color=randColor()
sq.setFill(color)
sq.draw(win)

# create a random color from 3 different RGB values
def randColar():

red randint( @, 255 )

green randint( @, 235 )

blue = randint( @, 2355 )

color color rgb{ red, green, blLue )

~eturn color

#draw a white rectangle with name inside

del nareRect{win):
rect-Rectangle(Point(120,250),Point(500,350))
rect.setF1ll("white™)

rect.draw(win)

narc=Text(Paint(300,302), "TASADAY GREEN™)

narre.drawlwin) r1\<:}g’

#Main function

def main{): 30
win=Graph¥in("Hoemewor< & Problen 5",600,600)
for 1 "n rance(@,620,25):
for 3 1in range(0,690,25):
squares(i,7,win)
nareRect{win)
main{)

L 11 Zzl: 0
———————
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From Now On...
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All Programs
Submitted...




Must
Be Documented...




Or Else!
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Up to 1 Letter Grade
Down,
For the whole assignment
If Documentation Missing

Q‘.} D. Thiebaut, Computer Science, Smith College
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Min/Max Revisited...

who is associated
with the largest
number?

Alex, 3
Max, 4
Sophia, 10
Lujun, 2
Maggie, 5

Photo credit: https://www.dreamstime.com/royalty-free-stock-photos-d-confused-person-question-mark-illustration-rendering-thinking-frastrated-man-red-white-people-man-character-image35217568
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Classes and Objects




A Die Class

# dieClass.py
dieClass Die # Definition for a die class.
random
main():
# Create 2 dice, one with 6 sides # a class for a die
d1 = Die(6) Die:
d2 = Die( 8) __init__( self, n):
self.noSides = n
# Roll both dice self.value =1
di.roli()
d2.roll() roll( self ):
self.value = random.randrange( 1,
# display their value self.noSides+1)
print( , d1.getValue() )
print( , d2.getValue() ) getValue( self ):
return self.value
main()
playDice.py dieClass.py

A. D. Thiebaut, Computer Science, Smith College




Why Create a Die Class?
Randint Could have Sufficed

- Modularity
» Details are hidden (Information hiding)

* The Die class can easily be enhanced/modified
without having to change main program

e die with a bias
e history of rolls

e keeping track of statistics

A. D. Thiebaut, Computer Science, Smith College



Exermse

Write a program that
maintains a list of cat objects.p
Cats have a name,

a breed,

may or may not be vaccinatea
and have an age expressed

In years.

Image credits: nicepixy.net
Q:A.} D. Thiebaut, Computer Science, Smith College



http://nicepixy.net

Examples

Minou, 3, vac, stray

Max, 1, not-vac, Burmese
Gizmo, 2, vac, Bengal
Garfield, 4, not-vac, Orange Tabby

Qi} D. Thiebaut, Computer Science, Smith College
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Usmg Cat Objects

# Example: using a cat object

# Minou, 3, vac, stray
catl = Cat( “Minou”, True, “stray”, 3)

# Print if cat is vaccinated or not
it catl.isVaccinated():
print( cat1.getName(),
”’is vaccinated” )
else:
print( catl.getName(),
“is not vaccinated” )

D. Thiebaut, Computer Science, Smith College



A program that
- outputs all the cats
- outputs only the vaccinated cats
- outputs the cats 2 or older

Qi} D. Thiebaut, Computer Science, Smith College
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Good Methods
To Start With When Creating a Class

o Constructor e init ()
* |nspector Methods » getValue()
 Mutator Methods e roll()

» Default string e str_ ()

representation

Q‘.} D. Thiebaut, Computer Science, Smith College
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We stopped here
last time...

STOP
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Converting A
String to a Boolean

® 0 *Untitled*
a = "Minou, not vaccinated”
words = a.splitC "," )

Ln: 17 Col: 23

B—

Q‘.} D. Thiebaut, Computer Science, Smith College
A Y



Converting A
String to a Boolean

® 0 *Untitled*
a = "Minou, not vaccinated”
words = a.splitC "," )
1t lenC words ) == 2:
# 1
vaccinated = words[1].strip() == "vaccinated"

Ln: 17 Col: 23

B—
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Converting A
String to a Boolean

® 0 *Untitled*
a = "Minou, not vaccinated”
words = a.splitC "," )

1t lenC words ) == 2:

# 1

vaccinated = words[1].strip() == "vaccinated"
# 2

vaccinated = True

1t words[1].find(C "not" ) != -1:

vaccinated = False

Ln: 17 Col: 23

B—
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Converting A
String to a Boolean

® 0 *Untitled*
a = "Minou, not vaccinated”
words = a.splitC "," )

1t lenC words ) == 2:

# 1
vaccinated = words[1].strip() == "vaccinated"
# 2
vaccinated = True
1t words[1].find(C "not" ) != -1:
vaccinated = False
# 3
vaccinated = words[1].find( "not" ) != -1

Ln: 17 Col: 23

B—

Q‘.} D. Thiebaut, Computer Science, Smith College
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Converting A
String to a Boolean

® 0 *Untitled*
a = "Minou, not vaccinated”
words = a.splitC "," )

1t lenC words ) == 2:

# 1
vaccinated = words[1].strip() == "vaccinated"
# 2
vaccinated = True
1t words[1].find(C "not" ) != -1:
vaccinated = False
# 3
vaccinated = words[1].find( "not" ) != -1
# 4
vaccinated = a.lower().kind( "not vac" ) = -1

Ln: 17 Col: 23

B—
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Important Concepts:

LOCAL vs. GLOBAL




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

funcl( x ):
a =3
print( x * a )

func2( y ):
print( y * a )

main(): 4
a = 100 A\
funcl( 10 ) )
func2( 20 )
main() -
Ln: 9 Col: 11

What can you say about this program?
Focus on the variable a...

A. D. Thiebaut, Computer Science, Smith College




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

funcl( x ):

a =3 Local Variable

print( x * a )

def func2( y ):
print( y * a )

def main():
a = 100
funcl( 10 )
func2( 20 )

main()

Ln: 9 Col: 11

What can you say about this program?
Focus on the variable a...

A. D. Thiebaut, Computer Science, Smith College




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

funcl( x ):

a = 3 Local Variable

print( x * a )

def func2( y ):
print( y * a ) Error!

£ main():
a = 100
funcl( 10 )
func2( 20 )

main()

Ln: 9 Col: 11

What can you say about this program?
Focus on the variable a...

A. D. Thiebaut, Computer Science, Smith College




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

def funcl( x ):

a = 3 Local Variable

print( x * a )

def func2( y ):
print( y * a ) Error!

def main():

a = 100 Local Variable
funcl( 10 )

func2( 20 )

main()

Ln: 9 Col: 11

What can you say about this program?
Focus on the variable a...

Q‘.} D. Thiebaut, Computer Science, Smith College
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O @® locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

funcl( x ):
print( x * a )

func2( y ):
print( y * a )

main():
funcl( 10 )
func2( 10 )
main () 5
-
Ln: 12 Col: 6

What can you say about this new program?
Focus on the variable a...

A. D. Thiebaut, Computer Science, Smith College




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

def funcl( x ):
print( x * a )

def func2( y ):
print( y * a )

def main():
funcl( 10 )
func2( 10 )

main()|

Ln: 12 Col: 6




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

a =3 Global Variable

def funcl( x ):
print( x * a )

def func2( y ):
print( y * a )

def main():
funcl( 10 )
func2( 10 )

main()|

Ln: 12 Col: 6




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

funcl( x ):
print( x * a )

func2( y ):
a = 8
print( y * a )

lelff main():
funcl( 10 )
func2( 10 )
print( a )

main()

What can you say about this third program?
Focus on the variable a...

A. D. Thiebaut, Computer Science, Smith College




® 0 locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

ef funcl( x ):
print( x * a )

ef func2( y ):
a = 8
print( y * a )

delf main():

funcl( 10 )
func2( 10 )

print( a )
main()

XX

80
3

D. Thiebaut, Computer Science, Smith College



‘o0 @ locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

a =3 Global Variable
def funcl( x ):

print( x * a )

def func2( y ):

a = 8 Local Variable
print( y * a )

delf main():

funcl( 10 )
func2( 10 )

print( a )
main()

XX

80
3

Qé.j» D. Thiebaut, Computer Science, Smith College
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‘® ® locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

funcl( x ):
print( x * a )

func2( vy ):
a

a = 8
print( y * a ) 4
main(): —
funcl( 10 ) :
func2( 10 ) H
print( a ) N

Ln: 10 Col: 10

What can you say about this fourth program?
Focus on the variable a...

A. D. Thiebaut, Computer Science, Smith College




XK locality.py - /Users/thiebaut/Desktop/locality.py (3.5.0b1)

def funcl( x ):
print( x * a )

def func2(

D

a = 8
print( y * a )

def main():
funcl( 10 )

func2( 10 )
print( a )

30

80
3

D. Thiebaut, Computer Science, Smith College
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Instantiation:
Object is instance of a Class

member variable .
instance variable

®

method

Q‘.} D. Thiebaut, Computer Science, Smith College
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Review: A Die Class

# libraries
random

# Create 2 dice, one with 6 sides # a class for a die
d1 = Die( 6) Dle_: |
d2 = Die( 8) __init__(self,n):

self.noSides = n
# Roll both dice self.value =1
di.roll()
d2.roll() roll( self ):

self.value = random.randrange( 1,
# display their value self.noSides+1 )
print( , d1.getValue() )
print( , d2.getValue()) getValue( self ):

return self.value

A. D. Thiebaut, Computer Science, Smith College




Review: A Die Class
WHY self. ?

# libraries
random

# Create 2 dice, one with 6 sides # a class _f°r a die
d1 = Die(6) Dle_- _
d2 = Die( 8) __init_ (self,n):

self.noSides = n
# Roll both dice self.value =1
di.roll()
d2.roll() roll( self ):

self.value = random.randrange( 1,
# display their value self.noSides+1 )
print( , d1.getValue() ) .
print( , d2.getValue()) getValue( self ):

return self.value

A. D. Thiebaut, Computer Science, Smith College




Cats, Cats, Cats...

Q‘.} D. Thiebaut, Computer Science, Smith College
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Back to Cats
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Usmg Cat Objects

# Minou, 3, vaccinated, stray
cat1 = Cat( “Minou”, True, “stray”, 3)

it catl.isVaccinated():
print( catl.getName(),

”’is vaccinated” )
else:

print( cat1.getName(),
“is not vaccinated” )

D. Thiebaut, Computer Science, Smith College




Step 1: Implement the Class

class Cal:
def _init_ (
self.n

0O Python Shell

selt.vacqg
SclE. brcc

oty
A A

def getName(

ret1
def 1‘1\'6("10]
etarn

der _ _str
it selk.
s 1 3

def main():
# Minou, 3, M
catl = cat( °

1f catl.ievag
print( c]

sl
P2Lil50s

print( e

cat2 = Cat( "

1 £ cate.isVag
print( €
CLECS
print( ¢

Python 3.1.2 (r311:74543, Aug 24 2005, 18:44:04)

[GCC 4.0.1 (Apple Inc. build 5493)] on darwin

Type “ccpyright’, "credits" or "license()” Zor more information.
23> RESTART

22>

Ninou is nol vaco-rated

Silky is vaccinated

Minou (atray), nct vaccirated, 3 yrs old.
Silky (Durmwese), vaccinated, 2 yrsz old.
N

e

D. Thiebaut, Computer Science, Smith College
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Step 2: Create a List of Cats

class Cal:
def _init_ (
self.n

0O Python Shell

selt.vacqg
SclE. brcc

oty
A A

def getName(

ret1
def 1‘1\'6("10]
etarn

der _ _str
it selk.
s 1 3

def main():
# Minou, 3, M
catl = cat( °

1f catl.ievag
print( c]

sl
P2Lil50s

print( e

cat2 = Cat( "

1 £ cate.isVag
print( €
CLECS
print( ¢

Python 3.1.2 (r311:74543, Aug 24 2005, 18:44:04)

[GCC 4.0.1 (Apple Inc. build 5493)] on darwin

Type “ccpyright’, "credits" or "license()” Zor more information.
23> RESTART

22>

Ninou is nol vaco-rated

Silky is vaccinated

Minou (atray), nct vaccirated, 3 yrs old.
Silky (Durmwese), vaccinated, 2 yrsz old.
N

e

D. Thiebaut, Computer Science, Smith College
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Step 3: Read a CSV File of Cats

a5 Cal:
F__dinite_ (
self.n

0O Python Shell

selt.vaca
sclt.bred
sclt.uge

recur

def getName(

: 1q\'ar'1n]
etarn

der _ _str

it selt.
s 1 ]

lef main():
# Minou, 3, M
catl = Cat( '

1L catl.ievag
_ print( e]
o Ez'i:lt( c

cat2 = Cat( '
[ catd.isVag
print( €
S0
print( ¢

Python 3.1.1 (r311:74543, Aug 24 2005, 18:44:04)
[GCC 4.0.1 (Apple Inc. build 5493)] on darwin
Type “ccpyright’, "credits" or "license()” Zor more information.

>3 RESTART
22>

Ninou is nol vaco-rated

Silky is vaccinated

Minou (atray), nct vaccirated, 3 yrs old.
Silky (Durmwese), vaccinated, 2 yrsz old.

s

e

D. Thiebaut, Computer Science, Smith College
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Step 4: Display Only
Vaccinated Cats

a5 Cat:
_1"'*‘_( =) - -
self.n < Q ython Shell
gelt.vacqg Python 3.1.2 (r31.:74543, Aug 24 2005, 18:44:04)
selt.breq [GCC 4.0.1 (Apple Inc. build 5493)) on darwin
selt.age | I'ype “ceopyright’, “credits" or "license()” Zor more information.
return 25> RESTARRT
22>
def getName( Minou is not vaccirated
]ﬁ]ky is vaccinated

Minou (atray), nct vaccirated, 3 yrs old.
Silky (Durmwese), vaccinated, 2 yrsz old.

s

e

" isVaccin
retarn 8

der _ _str

it selt.
s 1 ]

lef main():
# Minou, 3, M
catl = Cat( '

1f catl.ievag
print( e]

7 wr.pz'i:lt( c
cat2 = Cat( '
[ catd.isVag
print( €

S0
print( ¢

Ln: 10Col: 4
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Step 5: Search for the Youngest Cat

a5 Cat:
_1"'*‘_( =) - -
self.n < Q ython Shell
gelt.vacqg Python 3.1.2 (r31.:74543, Aug 24 2005, 18:44:04)
selt.breq [GCC 4.0.1 (Apple Inc. build 5493)) on darwin
selt.age | I'ype “ceopyright’, “credits" or "license()” Zor more information.
return 25> RESTARRT
22>
def getName( Minou is not vaccirated
]ﬁ]ky is vaccinated

Minou (atray), nct vaccirated, 3 yrs old.
Silky (Durmwese), vaccinated, 2 yrsz old.

s

e

" isVaccin
retarn 8

der _ _str

it selt.
s 1 ]

lef main():
# Minou, 3, M
catl = Cat( '

1f catl.ievag
print( e]

7 wr.pz'i:lt( c
cat2 = Cat( '
[ catd.isVag
print( €

S0
print( ¢

Ln: 10Col: 4
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Object-Oriented Graphics

A. D. Thiebaut, Computer Science, Smith College




Graphic Cars Moving
Around
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Car Geometry
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Inspiration...
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Video

YOII TU he 3WJ CWtC_'hk Upload Q

https://www.voutube.com/watch?v=3w|Cwic -hk
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https://www.youtube.com/watch?v=pqBSNAOsMDc

Vldeo 3

3wjCwtc_-hk Upload

You(IT}) =

3
F(:_D

‘P

n ln'

P o) 3:48/4:39 ¢ ¥ O, .

hitps://www.youtube.com/watch?v=4GxPrESfdnM



https://www.youtube.com/watch?v=4GxPrESfdnM

