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Problems with Lists




Useful List Operations
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Useful List Operations

| NON Python Shell

Python 3.1.1 (r311:74543, Aug 24 2009, 18:44:04)

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

Type "copyright", "credits" or "license()" for more information.
>> L =13, 10, 3, 5, 1, -1, 0, 6]

>>> I

[3r 10, 3r 5! lr -lr Or 6]

>>> L.sort()

>>> I

[-lr Or lr 3r 3r 5! 6! 10]

>>> L.reverse()

>>> 1

[10, 6! 5! 3r 3r lr Or -1]
>>> L[0]

10

>>> L[0:3]

[10, 6, 5]

>>> L[=-3:]

[lr Or ‘1]

>>> S = set( L )

>>> S

{0, 1, 3, 5, 6, 10, -1}
>>> L = list( S )

>>> 1

(o, 1, 3, 5, 6, 10, -1]
>>> |

Ln: 25|Col: 4|
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Useful List Operations

Sorting Tuples

| NN Python Shell

Python 3.1.1 (r311:74543, Aug 24 2009, 18:44:04)

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

Type "copyright", "credits" or "license()" for more information.

>> L = (10, "Smith"), (1, "Amherst"), (3, "Umass"), (5, "Hampshire"
>>> I

[(10, 'Smith'), (1, 'Amherst'), (3, 'Umass’'), (5, 'Hampshire')]

>>> L.sort()

>>> I

[(1, 'Amherst'), (3, 'Umass'), (5, 'Hampshire'), (10, 'Smith')]

>>>

>>>

>>> L2 = [ ("Smith", 10), ("Amherst", 1), ("Umass"”, 3 ), ("Hampshire”,
>>> L2.sort()

>>> L2

[('AFherst', 1), ('Hampshire', 5), ('Smith', 10), ('Umass', 3)]

>>>

) ]

5> ) ]
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Sorting out cats
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' O ® *sortingCats.py - /Users/thicbaut/Deskiop/Dropbox/111/sortingCats.oy (3.5.4)*

cet __str__( self ):
.t self.vaccinated == True:
vacc = "vaccinated"

vacc = "not vaccinated”
return "{@:20%}:==> {1:1}, {2:1}, {3:1} yrs old".format(
self.name, self.breed, vacc, self.age )

def main():
cats = [ ]
cats.append( Cat( "Minou", 3, True, "stray" ) )
cats.append( Cat( "Mox", 1, Folse, "Burmese" ) )
cats.append( Cat( "Gizmo", 2, True, "Bengal" ) )
cats.append( Cat( "Gorfield", 2, False, "Orange Tabby" ) )

print( "\nComplete list: " )
for cat in cats:
orint( cat )

print( "\nCats sorted by age: " )
cats.sort()
for cat 1n cats:
orint( cat )
main()

Ln: 57 Ccl: 20
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® 0 Python 3.5.4 Shell

Complete list:

Minou :==> stray, vaccinated, 3 yrs old

Max :==> Burmese, not vaccinated, 1 yrs old
Gizmo :==> Bengal, vaccinated, 2 yrs old

Garfield :==> Orange Tabby, not vaccinated, 2 yrs old

Cats sorted by age:
Traceback (most recent call last):
File "/Users/thiebaut/Desktop/Dropbox/111/sortingCats.py"”, line 58, in <modul
e>
main()
File "/Users/thiebaut/Desktop/Dropbox/111/sortingCats.py”, line 55, 1n main
cats.sort()
TypeError: unorderable types: Cat() < Cat()

>>>
Ln: 170 Col: 64
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Default < > == != Operators

O jal *sortingCats.py - /Users/thiebaut)Desktop/Dopbax/111/3ortingCats.py (3.5.4)"
# Cats.py

# D, Thiebaut

# Minou, 3, vac, stray

# Max, 1, not-vac, Burmese

# Gizmo, 2, vac, Bengal

# Garfield, 4, not-vac, Orange Tabby

class Cat:
def __init__( self, na, ag, vacc, bre ):
self.name = na
self.age = ag
self.vaccinated = vacc
self.breed = bre
return

i “__gt__( self, otherCat ): i
return self.age > otherCat.age

__1t__( self, otherCat ):
return self.age < otherCat. age

def getName( self ):

Stirn caelf name
n: 16 Col: 0

https://docs.python.org/3/reference/datamodel.html?highlight=__gt_ #object.__gt__

D. Thiebaut, Computer Science, Smith College


https://docs.python.org/3/reference/datamodel.html?highlight=__gt__#object.__gt__
https://docs.python.org/3/reference/datamodel.html?highlight=__gt__#object.__gt__

Filtering Data (Everyday Python)
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Two Types of Filtering
Problems...




The Problem at Hand

Textual Info.




The Problem at Hand

OPTION 1:

We are only interested
In the red information,
and only the smaller
or larger items...

Textual Info.
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The Problem at Hand

(., )
) (.m0
= ( N I ),
3 (m )]
= [ ( — )
= (m ),
= (- )
= (- )]

Textual Info.




The Problem at Hand

(-, )

(m )
= (— )
3 (m )]
= [(m )
= (m )
= (- )
= (- )]

Textual Info.




The Problem at Hand

OPTION 2:

We are only interested
In the lines that contain
the red information

Textual Info.
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The Problem at Hand

Textual Info.




Examples
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Example 1
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10 Rainiest Months
In Cambridge, U.K.?

http://cs.smith.edu/~dthiebaut/UKTemperatures/

https://www.metoffice.gov.uk/public/weather/climate-historic/#?tab=climateHistoric

Mean dal
Mean dal

Yy maximum temperature (tmax)
y minimum temperature (tmin)

Days of a
Total rainf
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r frost (af)
all (rain)

'otal sunshine duration (sun)



http://cs.smith.edu/~dthiebaut/UKTemperatures/
https://www.metoffice.gov.uk/public/weather/climate-historic/#?tab=climateHistoric

Example 2
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Ammie@hampshire.edu
Bessie@smith.edu
Carylon@smith.edu
Cheryll@smith.edu
Cordelia@smith.edu
llla@smith.edu
Lisbeth@smith.edu
Mackenzie@smith.edu
Maryellen@smith.edu
Matha@smith.edu
Patrica@nhampshire.edu
Sanjuana@smith.edu 1 :

Share@armith ed. List of email addre_sses for
Sonya@smith.edu students enrolled in several

Yuko@smith.edu classes.

Cheryll@smith.edu

Codi@smith.edu Need a list of all Smith students
Cordelia@smith.edu

Elenore@smith.edu without duplicates and a list of
Emelia@smith.edu all 5-College students without
Josie@smith.edu .

duplicates
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Example 3
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U.S. Presidents

text=""Presidency ,President, Took office ,Left office ,Party , Home State

1, George Washington, 30/04/1789, 4/03/1797, Independent, Virginia

2, John Adams, 4/03/1797, 4/03/1801, Federalist, Massachusetts

3, Thomas Jefferson, 4/03/1801, 4/03/1809, Democratic-Republican, Virginia
4, James Madison, 4/03/1809, 4/03/1817, Democratic-Republican, Virginia
5, James Monroe, 4/03/1817, 4/03/1825, Democratic-Republican, Virginia

6, John Quincy Adams, 4/03/1825, 4/03/1829, Democratic-Republican/National Republican, Massachusetts
7, Andrew Jackson, 4/03/1829, 4/03/1837, Democratic, Tennessee

8, Martin Van Buren, 4/03/1837, 4/03/1841, Democratic, New York

9, William Henry Harrison, 4/03/1841, 4/04/1841, Whig, Ohio

10, John Tyler, 4/04/1841, 4/03/1845, Whig, Virginia

11, James K. Polk, 4/03/1845, 4/03/1849, Democratic, Tennessee

12, Zachary Taylor, 4/03/1849, 9/07/1850, Whig, Louisiana

13, Millard Fillmore, 9/07/1850, 4/03/1853, Whig, New York

14, Franklin Pierce, 4/03/1853, 4/03/1857, Democratic, New Hampshire

15, James Buchanan, 4/03/1857, 4/03/1861, Democratic, Pennsylvania

16, Abraham Lincoln, 4/03/1861, 15/04/1865, Republican/National Union, lllinois

17, Andrew Johnson, 15/04/1865, 4/03/1869, Democratic/National Union, Tennessee
18, Ulysses S. Grant, 4/03/1869, 4/03/1877, Republican, Ohio

19, Rutherford B. Hayes, 4/03/1877, 4/03/1881, Republican, Ohio

20, James A. Garfield, 4/03/1881, 19/09/1881, Republican, Ohio

21, Chester A. Arthur, 19/09/1881, 4/03/1885, Republican, New York i L
22, Grover Cleveland, 4/03/1885, 4/03/1889. Democratic, New York p res I d e nt

23, Benjamin Harrison, 4/03/1889, 4/03/1893, Republican, Indiana

24, Grover Cleveland, 4/03/1893, 4/03/1897, Democratic, New York -
25, William McKinley, 4/03/1897, 14/9/1901, Republican, Ohio I n 1 939 9
26, Theodore Roosevelt, 14/9/1901, 4/3/1909, Republican, New York =
27, William Howard Taft, 4/3/1909, 4/03/1913, Republican, Ohio

28, Woodrow Wilson, 4/03/1913, 4/03/1921, Democratic, New Jersey

29, Warren G. Harding, 4/03/1921, 2/8/1923, Republican, Ohio

30, Calvin Coolidge, 2/8/1923, 4/03/1929, Republican, Massachusetts

31, Herbert Hoover, 4/03/1929, 4/03/1933, Republican, lowa

32, Franklin D. Roosevelt, 4/03/1933, 12/4/1945, Democratic, New York

33, Harry S. Truman, 12/4/1945, 20/01/1953, Democratic, Missouri

34, Dwight D. Eisenhower, 20/01/1953, 20/01/1961, Republican, Texas

35, John F. Kennedy, 20/01/1961, 22/11/1963, Democratic, Massachusetts

36, Lyndon B. Johnson, 22/11/1963, 20/1/1969, Democratic, Texas

37, Richard Nixon, 20/1/1969, 9/8/1974, Republican, California

38, Gerald Ford, 9/8/1974, 20/01/1977, Republican, Michigan

39, Jimmy Carter, 20/01/1977, 20/01/1981, Democratic, Georgia

40, Ronald Reagan, 20/01/1981, 20/01/1989, Republican, California

41, George H. W. Bush, 20/01/1989, 20/01/1993, Republican, Texas

42, Bill Clinton, 20/01/1993, 20/01/2001, Democratic, Arkansas

43, George W. Bush, 20/01/2001, 20/01/2009, Republican, Texas""
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We stopped here
last time...

STOP
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Class Inheritance
(End of Chapter 12)




Class Inheritance




The Ildea...
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Car

class
constructor
draw

move

undraw
changeColor
etc...




Wanted
with same -
features

class
constructor
draw

move

undraw

etc..
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Wanted
with same .
features '
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class
constructor
draw

move

undraw
changeColor
etc...

Wanted

with different -

features




« We could write complete new classes for the two
new car shapes...

e But Instead, we can save code, save time, save
debugging aggravation, by reusing the original
Car class.
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« We could write complete new classes for the two
new car shapes...

 But Instead, we can save code, save time, save
debugging aggravation, by reusing the original
Car class.

e We will derive a new class from the Car class. The
new class will be derived from it, and will inherit all
its member variables and methods.

* The original Car class will become the super class.
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Another Way of Looking at Inheritance

¢
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Another Way of Looking at Inheritance

g

e Super
(}8 Class

Derived () 'O L

Class 0 0
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Coding Exercise

GenericCar

CarWithTop
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Coding Exercise

* Create a generic car class with 2 wheels and a
body. Add methods to set the speed and to set
the color. Add a move method.

* Derive a Taxi class from the generic class. The
color will always be yellow, and the word "TAXI" will
be on the body.

* Derive a car with a top from the generic car class.
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O ® ~genaricCar.py - /Usersfthiebaut/Desktop/Dropboy; 111/genericCar.py (3.5.4)*
# genericCar.py

# D. Thiebaut

# The definition for a generic Car class

from graphics 1mport *

‘rom random mport ¥

class GenericCar:
"""Definition for a car with a body and two wheels"""

del __init__(self, win, topLeft, width, height ):
"""constructs a car made of 1 rectangle with top-left
point topLeft, dimension width x height, and two wheels
away from left and right by 10 pixesl"""
# save width and height of cad
self.width = width
self.height = height

# create bottom-right point

x1 = topLeft.getX()

yl = topLeft.getY()

PZ = Point( x1+width, yl+height )

# body 1s a rectangle between toplLeft and PZ
self.body = Rectangle( topLeft, PZ )
self.body.setFill(C "yellow" )

# create wheel #1

The Super Class

Ln: 14 Col: 38

I —————



® ® *useGener cCar py - [Users thietzul/Desctop/Dropnox) 11 1/useGenericCar py (3.5.4)*
# useGenericCar.py

# D. Thiebaut

from genericCar import *

‘rom graphics 1mport ¥

det main():
win = GraphWin( "Cars Cars Cars", 700, 500 )

car = GenericCar( win, Point( 100, 100 ), 200, 5@ )
car.draw( win )

car.setSpeed( -1.5 )

car.setFill( "blue" )

taxi = Taxi( win, Point( 150, 300 ), 200, 50 )
taxi.setSpeed( +2.0 )

taxi.setFill( "grey" )

taxi.draw( win )

car2 = CarWithTop( win, Point( 250, 320 ), 210, 5@ )
car2.setSpeed( -1.5 )

carZ2.setFill( "pink" )

car2.draw( win )

e T The Main Program

taxi.move( )
Ln:3 Col: O
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Two Different Syntaxes

draw( self, win ): draw( self, win ):
super().draw( win ) GenericCar.draw( self, win )
self.top.draw( win ) self.top.draw( win )
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Two Different Syntaxes

draw( self, win ): draw( self, win ):
super().draw( win ) Car.draw( self, win )
self.top.draw( win ) self.top.draw( win )

Cleaner code
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Graphic Libraries
Are Built on
Inheritance:

Hierarchy of Classes
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View

GraphView

ImageView ContourView
$5etZoom() $5etStylel)
¥ZoomTo() W5etContourPent)
RClearZoomSelect() ¥showContourLabels()
$<etCursorType() $<etContourLevels()
$GetColormapFilter() $5etshadeLevels()
$GetImagePositiontalue() $5etShadeColormap()
$GetDataPositionvaluel) $3etScalelingard)
#CreateMenul) $5etScaleLogl)
+PEventPosition() $5etLabels()
$ToggleGridlines()
A #CreateMenul)
DatalnfoYiew Tableview
$CreateMenul) $CreateMenul)
MeshView
%35 erShyle()
%35 etMeshPbttingMode ()
$SetTrackscrolbars()
ExtendedImageiew $SerScalelinear()
5 etScalel og()
G etifiewSelect() E‘*Labe‘so
Bl arviewSelect() ,Se'ipe“'?'
¥5etColomap() ,dep'x!s()
¥S et Scale() oo yaxs)
*HisColbmapWidget() *Cetz.ﬁms()
#¥E ventSelection() reateMenu()
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$ZoomTo()
$5etZoom()
$nesetZooml)
$5etZoomStyle()
W5etLabels()
V5etyScaleLinear()
$5etxScalelogl)
$5etyScaleLinear()
$5etyScalelogl)
$GetPositionvalues()
$GetClosestFunction()
$SetCursorType()
$setPolarEnv()
$GetPolarCoords()
W5etPent)
V5etSymbol()
$setstyle()
$setaxis()
S5ty axis()
Ssety2axis()
SGetxaxis()
SGetyaxis()
SGety2axis()
#CreateMenul)
PEventPosition()
PEventDoubleClick()

ExtendedGraphView

I\

ScanGraphView

¥5etautoRescde)

$EnableModeZoom()
$pisableModeZoom()
$EnableModeRoi()
$DisableModeRoi()
$enableModePeak()
$pisableModePeaky)
SpelGraphi)
¥5etactiveGraphPent)
$GetactiveGraph()
$5etactiveGraphi)
$PutR oi()

*DelRoil)
¥ShowRoisNames()
¥ShowRoiMName()
$HideRoisMames()
$3etactiveRoil)
SGetActiveRoil)
¥GetRois()
SputPeaks)
$DelPeaki)
$5etactivePeak)
$GetactivePeaki)
¥ShowPeakMNames()
¥ShowPeakMName()
$HidePeakhame()
*ClickOnGraphCB()
PClickOnRoiCB()
#ClickOnPeakCB()
PEventRoiSelection()
PEventPeakSelection()




ai} ._ N TN S| [GWsifaay]  [Qfummtic] s v o
BEi—— R T e [Qdice e e
{Ga=] O = S @ane0) (o)
~—+{QPankr —~ - - QD=khapiidgd [CPushButtan} Qitrri Ded Hencler [OCalar) [CHiavie) - J[OCS¥ig
~— | [otiptaad -/ - CRadiaBaim} Qrrd DT SHandar _ -
~{ar] - ~JapEE [miEnyAeier]  [OEEStERm) [Crainibedee) ~
- {aThesd) SoRiEwn} | [CbuotA} - S e ) = [CPabeieerii] [QPAE}
- | |QPrace=f - - -|QVarkepece| CTabDlalag |QumiName=pnce... | |QlaieTine] CPalr |QPkbre}
| : -- =) G T
-| [CSsdabareoa} ~ - {QDamhcde] - -l
[BTfmaEsei} -| (Gt} : ‘o) [P
[FoasEwer) | [QSoxet / - QSaollay [CCdarmishg} | | [Qfani] [ERiCaleclon} \
—[OCavas Fabygana e - [GSaund ~ ~ ChWi==geBa} QbamElaneni [QFaniDstin=]
- - [BMeceaEani} | [OTmer} ~ - -[0SginBa 7 QDamDeaurnand [OFanini)
“—+{OCanvas Une) [DR=tzeEvnif ' |QFarmdstar | ~ +{QFfame} - ~ - +/ObamCramcia Dat) [QFanitermga ) [CRengeCanial] - [oPtus}
‘| OCanves Palygan |ncu|amauni|--"' [Qvalkatr | ~ - ~ [QFanibetias) [CRedl) -
o] - - - e ) [CResE] --
[3Carmanadipe]-, [Qapteshesf - - -~ @r -1 - _ _ -
— [Goindnw=Siie) o T b | [SlCmEn)  [GGemadrr) e R e
" {Shamsie] e ] o)
: - {ogiE) : e Eor S
- ~ =) -' [Qir=e<) En - B
- o i) Saimnid
[OSqIDiver Plugin] | [ObemTHe o -
~- QU -, [CeiC
Ssenimpui} -
S - crrra e} | | [hkn (St
~ ~|QTeiBraazer] [QShieShesiliem) CChedTabiehem) ' [GSpeSsiliam]-
b ~ +[QTaillev]  [QC=bmilutem] | | [CCambTabetam} ---" QHGraupBax} - C\VGraupBax { ~
The Cssontial Qt 3.0 Class iKerarchy TROLLTECH L VAN Cuapiyle A suse ol m 1A AP i s Y i,

D. Thiebaut, Computer Science, Smith College




Qt Script for Applications Developer
File Edit Project Search Tools Layout Preview Gf Script Editor Q- Scrigt Projzet Window Help

[T-Rlo | & By @@ | +& | wem B EEE zda [ o
@z & »-@|N
X

Il Settings for Eura Corwerter

Common Widgets | ]
@ FushButtor

— Convert Sange IOutput Column: |1

__Isheel
Colmn: :

|ICanvert from: I nOK - r=l zuroSzttings

(® RadioButton

Start at Row:

main.cgs
g:]sqeetl
| Jsneet2

'7 CheckBox End at Row:

W.IIIIIIII'.IIU{

SRR S SSS SRS SEA S ESERES, Calculate I: Cancel

Fruper Les Slgnal Handlers I

Ptoperty Valus

| ‘ i X
fumction init () [ name oSettings

i enakled True

Eurosettincs

1f ( Application. sheetl. numSelections > 0 ) ¢ size Policy Preferrecl/Pre...
var r = Application. sheetl. selectioni 0 ); minimumSize ([, 0]

spinStartRow. value . 1; e HN e[ e e
gpinEndRow. value - r. .height; sizelweremznt ([, N ]
spinColunn. value : ; E baseSize [2,0]

spinfutputColumn.
i controls : QSpin'Widget E paleiteForeq...| | NG

validator : QlrtValicator F palefteBac<a.. [ |
: ' name ; QCStriac
property isTapl evel - Fonlean
function destrovi property isDialog : Bookan - ——
Firttnns . v property isModal | Bookan Ooiects ‘ hembers | Ziooo

- . property isPopup : Bookan

Centainers ’ property isDesktop : Boolean :

Views property enabled : Boolzan T"bl!b"c

- roperty geometry : QFect r--»-h. ini
HEIPHEED function bl.m:t,onCan-::el_t:lFl e 9 - e nitO)

|_)Functions

e
Input - @ destroy()
Display i [s

Customn Widgets

e
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Run Finetine (FR)




GO g Ie class inheritance hierarchy example

All Images Maps Videos News More

Javalnhervance Hirarohy,
‘ 8ase Class I

L i _ A
~~— oot - [M_]
- 3 E— - NeTme Sy

Cheld Class ) ‘ Child Class 2

: , \ A/
.
Fig: Hierarchical Inhentance —— ‘ I | |

employee composition

P LANgerT i by I
—

.

Child Class n




Coding Exercises, Cont'd

* Open the graphics.py library
* Locate the Rectangle class and observe its code
* In anew program (RectLabelClass.py), create a

new class derived from Rectangle that supports a
text label in the middle of the rectangle.

RectLabelClass.py
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