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class) : EEXKR4IE (Object Oriented Program, OOP) %
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(class) : EEIMEIFIE (Object Oriented Program, OOP) %
BREEP—ITEZR .
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class FH:
HiTiEq. ..
EPEZIREE. ..
ENENZINFE. ..

class Empty():
pass
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X : EXHIBIF

class FirstClass: # Define a class object
def setdata(self, value): # Define class's methods
self.data = value # self is the instance

def display(self):
print(self.data) # self.data: per instance




X : EXRIGIF
2

clast FirstClass: # Define a class object
T, value): # Define class's methods

self.data = value # self i1s the instance

def display(self):
print(self.data) # self.data: per instance
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class FirgtClass: # Doefine a class object
Eef setdata(self, value)g # Define class's methods

# self 1s the instance

%
Idef display(self)
print(seli.data) # self.data: per instance

FERNE— NS HEself: AFECHNS




X : EXHIBIF

class FirstClass: # Define a class object

def setdata(self, value): # Define class's methods
B self.data value # self is the instance

def display(self):
print(self.data) # self.data: per instance




X . EhlL

# Make two instances, each is a new namespace
x = FirstClass()

y = FirstClass()

print(type(x))

print(x)

print(y)




X . EhlL

# M ' s, each 1s a new namespace
X =|FirstClass() =
Y=

print(type(x))
print(x)
print(y)
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# Make two instances, each is a new namespace
x = FirstClass()

y = FirstClass()

print(type(x))

print(x)

print(y)

<class ' main_ .FirstClass'>

< main_ | FirstClass object at|0x000002011AB975B0>
< main FirstClass object at|0x000002011AB97940>

Python REAN LR SELIMZAIRNEFEZEE.

('_main__' RIMERBHITHIERBRZFR)




X . EhlL

# Make two instances, each is a new namespace
x = FirstClass()

y = FirstClass()

print(type(x))

print(x)

print(y)

<class ' main_ .FirstClass'>

< main_.FirstClass object at 0x000002011AB975B0>
< _ main__ .FirstClass object at 0x000002011AB97940>

X is-a .
- ‘"setdata" 1 "display" _ELXFIKE],
- setdata
- display

Y Is-a
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class FirstClass: # Define a class object
def setdata(self, value): # Define class's methods
self.data = value # self is the instance

def display(self):

print(self.data) # self.data: per instance
. RT?L@'JB(&??N?&WH’\JE'I‘E%W‘ ITRSIEE, Python BT AIERNE
ST E

x.setdata("King Arthur") # Call methods: self is x
y.setdata(3.14159) # Runs: FirstClass.setdata(y, 3.14159)
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class FirstClass: # Define a class object
def setdata(self, value): # Define class's methods
self.data = value # self is the instance

def display(self):

print(self.data) # self.data: per instance
. RT?L@'JB(&??N?&WH’\JE'I‘E%W‘ ITRSIEE, Python BT AIERNE
ST E

x.setdata("King Arthur") # Call methods: self is x

y.setdata(3.14159) # Runs: FirstClass.setdata(y, 3.14159)
xX.display() # self.data differs in each instance
y.display() # Runs: FirstClass.display(y)

King Arthur

Stflx, y BY data B FHE T AEINR KRR (FRBMZELBD .

3.14159
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x.display()
x.data = "New value" # Can get/set attributes
x.display() # Outside the class too

King Arthur
New value
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FEEFHTREM
« Python 2 F X SEFI S EFTRVE M, BRD XM, BF55IEEEL

X.anothername =

"spam" # Can set new attributes here too!
print(y.anothername)

AttributeError
<ipython-input-13-143f08fl4eal0> in

1 x.anothername = "spam" # Can set new attributes here too!
———=> 2 print(y.anothername)

Traceback (most recent call last)

AttributeError:

'FirstClass' object has no attribute 'anothername'




= . 13iSHEI__init_ ()

« S M ORI L, P RS B2 RHAST
RERGNRENE, REBAEUENRIIFZNITHIE M3RE:
AR ESLOIRYET R, FE—LEMEHIMEE,
cFRNBEEHERVBLABEEE.
CIaS:eieiiigit__(self, name, age):

self.name = name
self.age = age

pl = Person("Bill", 63)

print(pl.name)
print(pl.age)

Bill
63




= . 13iSHEI__init_ ()

SO MR FIIR L, FE B EhRETHAT

HEREXREME, NEEGENRITFEZNITHIEMMIRE:
- AEREESSHIRVET R, B—LEEMEEFIMEE.
cFATBEERERNBUREEE.
 HEEXRET B SR TAIERIE.

class Person:
def init (self, name="Jack", age=20):
self.name = name
self.age = age
self.sayhello()

def sayhello(self):
print("Hello, I'm "+self.name+", I'm {} years old.".format(self.age))

pl = Person()

Hello, I'm Jack, I'm 20 years old.
Jack
20
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class BaseClass:

HER TR
class DerivedClass(BaseClass):
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RAYLEIF

class FirstClass: # Define a class object
def setdata(self, value): # Define class's methods
self.data = value # self is the instance

def display(self):
print(self.data) # self.data: per instance

class SecondClass(FirstClass): # Inherits setdata
def display(self): # Changes display

print('Current value = "{}"'.format(self.data))
z = SecondClass()
z.setdata(42) # Finds setdata in FirstClass
z.display() # Finds overridden method in SecondClass

setdataZlk7&, display H5EEE




RAYLEIF

class FirstClass: # Define a class object
def setdata(self, value): # Define class's methods
self.data = value # self is the instance

def display(self):
print(self.data) # self.data: per instance

class SecondClass(FirstClass): # Inherits setdata
def display(self): # Changes display
print( 'Current value = "{}"'.format(self.data))

z = SecondClass()
z.setdata(42) # Finds setdata in FirstClass
z.display/() # Finds overridden method in SecondClass

Current value = "42"




RAYLEIF

class FirstClass: # Define a class object
def setdata(self, value): # Define class's methods
self.data = value # self is the instance

def display(self):
print(self.data) # self.data: per instance

class SecondClass(FirstClass): # Inherits setdata
def display(self): # Changes display
print('Current value = "{}"'.format(self.data))

z = SecondClass()

z.setdata(42) # Finds setdata in FirstClass
z.display() # Finds overridden method in SecondClass
Current value = "42" FirstClass

- setdata
- display

Second(Class

- display

Z (instance)
- data —

..................
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class Person:
def init (self, name="Jack", age=20):
self.name = name
self.age = age
self.sayhello()

def sayhello(self):
print("Hello, I'm "+self.name+", I'm {} years old.".format(self.age))
class Student(Person):
def init (self, score=90):
self.score=score

sl = Student() pl = Person()

'g;yhello'j_ ':Zie:
'score' ] !

'sayhello’]
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class Student (Person):
def init_ (self, score=90):
Person. init (self)
self.score=score
sl = Student()
dir(sl)

Hello, I'm Jack, I'm 20 years old.

'age',
'name’,
'sayhello’,
'score'’]




*nglﬂ_ég‘ class Person:
- - def init_(self, name="Jack", age=20):

self.name = name
self.age = age

FIE R RV E L self.sayhello()
AR SR B O PRI 35

class Student(Person):

def init_(self, score=90): ﬁﬁ1§ﬁﬁ Super() El%l‘-&’ Z:'*IZ'%%FH
super (Student,self). init () 3&%5’9%%, E‘%Efﬂ}*ﬁ&gﬁg%ﬁ(
self.score=score ﬁ;ﬁf\nﬁlli .
s2 = Student()
dir(s2)

Hello, I'm Jack, I'm 20 years old.

age',
name',
sayhello',
score' ]
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* = 'S for i in dir(Empty):

RANFTHFR & print(s) | _class_
__delattr_
__dict
__dir

*object __doc__

—eq__

AR AR AR % S
HNR—AKIEE AR ERRE AR IE %

S A7 . __getattribute_
XK, PBLFIABZ LA object. gt
__hash
__init
print (Empty. mro ) #Print Inheritance __init subclass_

le
__main__ .Empty'>, <class 'object'>) T 1e

(<class

__module
__new___
__reduce___
__reduce_ex___
__repr
__setattr_
__sizeof
__str
__subclasshook
__weakref
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+ class B
* class  mrEXAHIB—1EM, EESLH
TSNS
* doc
— N BYHIEM, FREMERIIEFR
* str
ZANEH print() FAIARFTEI—XT&KAT,
X EREAR
s AJ LB XA R B SSI B E X K[ FFF &
HI4% 4k .
BREY
‘_eq_ , ge_ , gt , le ,
1t FM ne o
ZANEHAXTRAVHLE, WE) id #HITEEE

class
delattr
dict
dir

doc__
—ed__
___format_
—9ge__
__getattribute
_gt__
__hash
init
init_subclass

1]

L

=
ot
||

module

o]
()]

new___
reduce_
__reduce_ex
__repr
__setattr_
sizeof

str___
subclasshook
weakref

NN

| ]




RAVFIAR & .

__delattr_
dict
class Empty(): _dir__
"""This is an empty class""" ~ doc
pass :eq__
nobody =Empt __format__
nobodz - _ciljaists(;ij LTy CRE —ge__
L, ' __getattribute
main .Empty This is an empty class gt
T o __hash
print (nobody) —init__
__init subclass_
< _main__ .Empty object at 0x7fb2ada44el0> _le
__module
class Empty(): ne
"""This is an empty class""" " new
def str (self): _redEe
return "{}".format("Empty Class!") _reduce_ex
__repr
print (nobody) __setattr___
sizeof
Empty Class! T str T
__subclasshook

__weakref




IBRTER

- "BEFEY EBEREREXFATEBAERBRENSRE
- SRMEHILIMEANBRIES, pythonBENARIRGE, FH
PREVFZRRYIREMEE Ak T R BRAERIZEE R

‘tblprint () 7%, #RL init
EHEFR, EEFEIHLCEEE, i, m=EsiEEERTIESMN

N — b fr

SEIBE T




class FirstClass: # Defil
def setdata(self, value):

g&c . Eﬁfgiﬁ self.data = value

def display(self):
print(self.data)

class ThirdClass(FirstClass): # Inherit from SecondClass
def init_(self, value): # On "ThirdClass(value)"
print('init {}'.format(value))
self.data = value

def str (self): # On "print(self)"”, "str()"

return '[ThirdClass: %s]' % self.data

def add_(self, other): # On "self + other” - R
return ThirdClass(self.data + other) = __add__ H/ﬁﬁlj

EFIRELX AN ZEF
def mul(self, other): # In-place change: named E’\J@"—ﬁﬂiﬁ%o
self.data *= other h

a = ThirdClass('cnu') # init called

init cnu




= IBRfIEH

print(a) # __str : returns display string
b = a+' math' # __add__: makes a new instance
print(b)

[ThirdClass: cnu]
init cnu_math
[ThirdClass: cnu math]

type(b)

__main__ .ThirdClass




= IBRfIEH

print(a) # __str : returns display string
b = a+' math' # __add__: makes a new instance
print(b)

[ThirdClass: cnu]
init cnu_math
[ThirdClass: cnu math]

type(b)

__main__ .ThirdClass

a.mul(3) # mul: changes instance in place
print(a)

[ThirdClass: cnucnucnu]
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__init FaiE R 2 F&REN: X = Class (args)
__add BEFF + X +Y, X+=Y
_or__ IZEFF| ({Lor) X | Y, X |=Y
__Sstr_ FTEN print (X),
lt r gt y o -~ X<Y, X>Y, X<=Y, X>=Y, X —
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class Person:

def init (self, name, job=None, pay=0): iXEﬁ'f’th_’J%u*El:Liﬁﬁ]ﬁUE Person

= RS Y, BEL name AL, {8
self.pay = pay 7= job #1 pay =FR] kR

if name == ' main_ ': # When run for testing only jzﬁ;}‘%%lgﬁ(];)mhﬁ{—hﬁg
# self-test code ’ N

bob = Person('Bob Smith')
sue = Person('Sue Jones', job='dev', pay=100000)
print (bob.name, bob.pay)
print(sue.name, sue.pay)

Bob Smith 0
Sue Jones 100000




BURGIF : wNAE

class Person:
def init (self, name, job=None, pay=0):
self.name = name
self.job = job
self.pay = pay
def lastName(self): # Behavior methods
return self.name.split()[-1] # self is implied subject

def giveRaise(self, percent):
self.pay = int(self.pay * (1 + percent)) # Must change here only

if name == ' main_':

bob = Person('Bob Smith')

sue = Person('Sue Jones', job='dev', pay=100000)

print (bob.name, bob.pay)

print(bob.lastName(), sue.lastName()) # Use the new methods
print(sue.name, sue.pay)

sue.giveRaise(.10) # instead of hardcoding

print(sue.pay)




B{F6l7F : izHFEH

class Person:
def init (self, name, job=None, pay=0):
self.name = name
self.job = job
self.pay = pay
def lastName(self): # Behavior methods
return self.name.split()[-1] # self is implied subject

def giveRaise(self, percent):
self.pay = int(self.pay * (1 + percent)) # Must change here only

def str (self): # Added method

return '[Person: {}, {}]'.format(self.name, self.pay) # String to print

if name_ == '_main_':
bob = Person('Bob Smith')
sue = Person( 'Sue Jones', job='dev', pay=100000)

print (bob)

pr%nt(sue) [Person: Bob Smith, 0]
print(bob.lastName(), sue.lastName()) [Person: Sue Jones, 100000]
sue.giveRaise(.10) Smith Jones

print (sue) [Person: Sue Jones, 110000]




BUEBIF : ENF3

Manager
*PersonBF3K, BER—MHFHRBIMAE X T 45%H) giveRaise F77%.
« 4—/* Manager ik TERHE, ERETE—HET—1MELE, Bt
SREB—HNEIN10% I E S,

class Manager(Person): # Inherit Person attrs
def giveRaise(self, percent, bonus=.10): # Redefine to customize

In{a sk Managerd filgiveRaise()

class Manager(Person):
def giveRaise(self, percent, bonus=.10):
# Bad: cut and paste
self.pay = int(self.pay * (1 + percent + bonus))

SR Person H8Y giveRaise {15, SAFErXt Manager #1TiEX

ER AR R TEMNARNLETN, FEBXA T ARINE.




BUEBIF : ENF3

RS ERER AR

class Manager (Person):
def giveRaise(self, percent, bonus=.10):
# Good: augment original

LB ¥ BV AR :

Person.giveRaise(self, percent + bonus) ﬂ§1i3E5EUﬂFH§§75ﬁ&
if name_ ==" main_":
tom = Manager('Tom Jones', 'mgr', 50000)
print (tom) # Runs inherited __ str

print(tom.lastName()) # Runs inherited method
tom.giveRaise(.10) # Runs custom version

print (tom) # Runs inherited __ str
[Person: Tom Jones, 50000] EIL)LE.':I:‘., Manager Xﬁ?&ﬁi)}%
Jones Person 2% Y _ init_ .

[Person: Tom Jones, 60000]

lastName 1 _ str  753%.




BFHlF : EHIIEHE]

class Manager (Person):
# Redefine constructor
def init (self, name, pay):
# Run original with 'mgr'’
Person. init (self, name, 'mgr', pay)
def giveRaise(self, percent, bonus=.10):
Person.giveRaise(self, percent + bonus)

tom = Manager('Tom Jones', 50000) # Job name not needed
print(tom)

LUXFhEE X ANAR R ELERE L, £ Python F2—MRE NHRIEER .
o AILAEE ML S L E AR EMERE, WA LUEERART AR E.
o NEHAREMMERB A ITFERREWERE.




BisflF : MitIH

FEMIXRBE P, HNNAHEFBRZHOEANUREMHE
* BT, SHITEN tom HURT R, HMNTAZEIEMRIEZT A
« ER, FTENRURHE, FHANTAEIMELGIREKREMHERRL,

T BT HVETFIR 7 0%
einstance. class_, SLHIFmARYSE
einstance.__dict__, —XIFH{E: BHANRFPEENE




BisflF : MitIH

bob = Person('Bob Smith')
print (bob)

[Person: Bob Smith, 0]

bob. class  # Show bob's ¢ for key in bob.__dict_ :
print(key, '=>', bob. dict [key]) # Index manually

__main__.Person
name => Bob Smith

job => None
bob. class__ . name pay => 0

for key in bob. dict_ :

'Person’ ;
print(key, '=>', getattr(bob, key))

name => Bob Smith
job => None
pay => 0
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-BAHAERTEHE
ITENRIBT R, IKNMBEFESEFHNE, BEHELEMEE,

AttrDisplay 2, FE# T _ str 7%

class AttrDisplay:

nmnonn

Provides an inheritable display overload method that shows
instances with their class names and a name=value pair for
each attribute stored on the instance itself (but not attrs
inherited from its classes). Can be mixed into any class,
and will work on any instance.
def gatherAttrs(self):

attrs = [ ]

for key in sorted(self._dict_ ):

attrs.append('%$s=%s' % (key, getattr(self, key)))

return ', '.join(attrs)
def str_ (self):

return '[%s: %s]' % (self. class . name , self.gatherAttrs())

N




BisflF : MitIH

«IFT /=3 Person &2 M AttrDisplay Sk & K,
AMFZE Manager BISEHIER S Ak A FTRVFTENEE /5 7%

class Person(AttrDisplay): # Mix in a repr at this level

Create and process person records
mmnmn

def

def

def

__init (self, name, job=None, pay=0):

self.name = name

self.job = job

self.pay = pay

lastName(self): # Assumes last is last

return self.name.split()[-1]

giveRaise(self, percent): # Percent must be 0..1
self.pay = int(self.pay * (1 + percent))

2
2

€ Person




B#flF : A TH

MABRETUHAE, SemibdRNEAERYE, MAR SRV
str__ R ETHERED AOBRLL R 14

if name_ == ' main
bob = Person('Bob Smith')
sue = Person( 'Sue Jones', job='dev', pay=100000)
print (bob)
print (sue)
print (bob.lastName(), sue.lastName())
sue.giveRaise(.10)
print (sue)

[Person: job=None, name=Bob Smith, pay=0]
[Person: job=dev, name=Sue Jones, pay=100000]
Smith Jones

[Person: job=dev, name=Sue Jones, pay=110000]
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&I /22 Person &2 A M AttrDisplay Zisk&mske, E it Person
FF L Manager HISLHIER SR FGHTBVITEN EZ 7 7%

class Manager(Person)d
A customized Person with special requirements

def init (self, name, pay):

Person. init_(self, name, 'mgr', pay) # Job name
def giveRaise(self, percent, bonus=.10):
Person.giveRaise(self, percent + bonus)




BisflF : MitIH

&I /22 Person &2 A M AttrDisplay Zisk&mske, E it Person
FF L Manager HISLHIER SR FGHTBVITEN EZ 7 7%

if name_ == ' main_':
bob = Person('Bob Smith')
sue = Person( 'Sue Jones', job='dev', pay=100000)
print (bob)
print (sue)
print (bob.lastName(), sue.lastName())
sue.giveRaise(.10)
print (sue)
tom = Manager('Tom Jones', 50000)
tom.giveRaise(.10)
print (tom.lastName())
print (tom)

[Person: job=None, name=Bob Smith, pay=0]
[Person: job=dev, name=Sue Jones, pay=100000]
Smith Jones

[Person: job=dev, name=Sue Jones, pay=110000]
Jones

[Manager: job=mgr, name=Tom Jones, pay=60000]
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1B 13 EHll (customizing)k#wiEz, MA=EFIFIENE
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« B d 4%, Manager AL E B S5Person HHE/RITA, FTHEEERE.

ERREBASENEERERSWNEE, X Person HIEXKEETS EManager I .

B ENBEWAE, BRiEKPersoniEikE iE#EHMENK,
FRAIT LA LR ZBT EFIERGEN, BiHmEFHFARIKET T
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