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Announcements

« HW 4 due Wednesday 3/9

e Ants Project (to be released soon) due Thursday
Sl



http://csmscheduler.herokuapp.com/

Object Oriented
Programming

* Treat data as objects (like real life).
* We can mutate an object’s data rather than recreate |it.

A class serve as a template for creating objects.
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Object Oriented
Programming

* Jo create an object from the class, we need to create an
instance of a class.

* [nitializing an instance calls the __init__ method.




Object Oriented
Programming

* Every dog has certain details but are unigue to the dog.

 These are instance attributes (name, color)

- class Dog(object): ~ >>>buddy=Dog("Buddy”, "Gold")




Object Oriented
Programming

* Attributes that shared among all instance are class attributes
(num_legs)




Object Oriented
Programming

e \We can have instances have attributes that override the class
attribute




Object Oriented
Programming

* (QObjects have actions or functions that belong to the object.

* Methods are functions that all instances can perform
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Object Oriented
Programming

 The self argument is passed in implicitly if you call the method
via the instance.

 We can also call it from the class, but we must pass in the
iInstance.
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- >>> buddy.eat(“food”)
A ,_‘..“‘ - : .. ,_‘_- %._ o s s =l "




Object Oriented
Programming

 For any instance, we can define methods after we've created
the object.

 But it is only defined for that specitic instance.
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~ class Dog(object): ;
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~ >>>buddy = Dog(“Buddy”, “Gold")




Object Oriented
Programming

e We can also define a method function for the class.

>>> puddy = Dog(“Buddy”, “Gold”)
>>> molly = Dog(“Molly”, “White”)
- >>>Dog.f = lambda self, x: self.num_legs*x




Obiject Oriented
Programming

* Notice that if you define the method function for the class, you need to
have self as the first parameter.

 Thus you can access an instance via self.

e This cannot be done if you define a method via an instance.

class Dog(object):
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OOP Q1

class Instructor: class Student:
degree = "PhD" instructor = hilfinger
def init (self, name):
self.name = name detSsfanntiiiiscllf dinamelast-al):
def lecture(self, topic): self.name = name
print ("Today we're learning about " + topic) self.understanding = 0
ta.add student (self)

hilfinger = Instructor("Professor Hilfinger")
def attend lecture(self, topic):

class TeachingAssistant: self.instructor.lecture(topic)
L de s ain i e el Asn ameyisss Fa i ‘ ~ print(Student.instructor.name + " is awesome!")
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OOP Q1

>>> soumik = TeachingAssistant('Soumik")
>>> Kelly = Student("Kelly", soumik)
>>> kelly.attend_lecture("OOP")
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OOP Q1

>>> soumik = TeachingAssistant("Soumik")
>>> kelly = Student("Kelly", soumik)
>>> kelly.attend_lecture("OOP")

AR NTIIN T i L4 el 2 s ‘e
4 W 4 s - o N v W
DL it B SR Tt et Y




OOP Q1

>>> Kkristin = Student("Kristin®, soumik)
>>> Kristin.attend_lecture('trees")




OOP Q1

>>> Kristin = Student("Kristin”, soumik)
>>> Kristin.attend_lecture('trees’)
Today we're learning about trees

JUN - P L e S e @ A 4 g v bl
. ~ Ll T - :'.. n

2"
s

v A - 3
- o & o Sags & . e ) . B g o~
. IR ;",.1.-‘ g Ny - OGS o~ —~ '.'u -.”_ e -




OOP Q1

>>> Kristin.visit_office_hours(TeachingAssistant("James"))




OOP Q1

>>> Kristin.visit_office_hours(TeachingAssistant("James"))
Thanks, James




OOP Q1

>>> Kristin.visit_office_hours(TeachingAssistant("James"))
Thanks, James
>>> Kelly.understanding




OOP Q1
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OOP Q1

>>> Kristin.visit_office_hours(TeachingAssistant("James"))
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OOP Q1

>>> Kristin.visit_office_hours(TeachingAssistant("James"))
Thanks, James

>>> Kelly.understanding




OOP Q1

>>> Student.instructor = Instructor("Professor DeNero")
>>> Student.attend_lecture(kelly, "lists")




OOP Q1

>>> Student.instructor = Instructor("Professor DeNero")
>>> Student.attend_lecture(kelly, "lists")
Today we're learning about lists

) - \ 0 . 4 s} v - » "
sl ML, Sy o Vo - A¥nE r N N gt T " LNy oy i ::"; g (v '.-'-— Rt S . e X M & LN !
" hd - JV I\ N O \ | s \ W \ \ N i \ YW 4 Vv ~ ' . = - - v y
AQH & = E 'ry¥O\TAACONY .-__' aI\NlarnNn | o V.V ale aaEAl o I e R g s SR AL B
| ~ \ y | b T ¢ g P X E £




INheritance

class Dog(object):
def init (self, name, owner, color):
self.name = name
self.owner = owner
self.color = color
def eat(self, thing):
prinEitselfinamelshisivate a sl tiratr Gt nop) sk sl
def talk(self):
print(self.name +

says woof!")




INheritance

class Dog(object):
def init (self, name, owner, color):
self.name = name
self.owner = owner
self.color = color
def eat(self, thing):
prinEitselfinamelshisivate a sl tiratr Gt nop) sk sl
def talk(self):

print(self.name + " says woof!")
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INheritance

 Both Dog and Cat classes have do pretty much the same thing
with a few specific differences.
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INheritance

class Pet(object):

def 1init (self, name, owner):
self.is alive = True
self.name = name
self.owner = owner

def eat(self, thing):
printidselfionamestelaiatesauiisate sttt hincp et gy

def talk(eslf):
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The base class
Or Dog’s super class
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INheritance

A Dog is a Pet, and thus the Dog class can inherit the Pet class.

By redefining __init__ and talk, the subclass overrides the super
class’s methods.

 Use the super class’'s methods but add attributes or actions that are
unique to the subclass.
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Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):

def talk(self):




Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):




Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)




Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)
self.lives = lives




Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)
self.lives = lives

def talk(self):




Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)
self.lives = lives

def talk(self):
pEinE s el nameliistsayc s meouiis)
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Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)
self.lives = lives

def talk(self):
print(self.name +

says meow!")
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Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)
self.lives = lives

def talk(self):
print(self.name +

says meow!")




Inheritance - Cat

class Cat(Pet):

def init (self, name, owner, lives=9):
Pet. 1init (self, name, owner)
self.lives = lives

def talk(self):
print(self.name +

says meow!")




Nonlocal

 We could only access variables in parent frames and not modify them.

Nonlocal allows us to modify variables in parents frame and outside of
the current frame.




Nonlocal

 We could only access variables in parent frames and not modify them.

Nonlocal allows us to modify variables in parents frame and outside of
the current frame.

def stepper(num) : .
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Nonlocal

 We could only access variables in parent frames and not modify them.

Nonlocal allows us to modify variables in parents frame and outside of
the current frame.

def stepper(num):
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Nonlocal

 We could only access variables in parent frames and not modify them.

Nonlocal allows us to modify variables in parents frame and outside of
the current frame.

def stepper(num):

~ For environment diagrams,
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Nonlocal

a=2>5
clelsian of=heniiaccileon o)k
nonlocal a
S P e
another add one()




Nonlocal

=5
clelsian of=heniiaccileon o)k
nonlocal a
Sii=real:
another add one()

- Nonlocal cannot be used to
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Nonlocal

def adder(x):
def add(y):
RONLOE SN
Xebeh=
Ve DR ) AT, <
return add
adder(2)(3)
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Nonlocal

def adder(x):
def add(y):
nonlocal x, y
Xebeh=
Ve DR ) AT, <
return add
adder(2)(3)

Raw,
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Nonlocal

def adder(x):

z =5

def add(y):
z = 8
nonlocal x, z
D, G T A/
return x

return add
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Nonlocal

def adder(x):
z = 5
def add(y):
z = 8
nonlocal x, z
Sal=gca7
return X
return add
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Nonlocal

* Global variables cannot be modified using the nonlocal keyword.

o Varrables IN the Current frame Cannot be overrrdden usrng the
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Recap

 OOP allows use to treat data as objects.

 (Class serves as a template for instance objects.
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