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B T4EXIFR (Object)
- KEN—HEGHERBRERD AN SRAMSEA, MmXIsEXRNEIRTA
« fEPythond, "—YJIEWR"
- BASEHUIMNEEE. FRE. FHHR. IR, FHEF, AHELEBERFEA RIS
- BINNSREESR:
- WERUREN (AEMFR, BRI THTIZRD. 5I3RA99E0E51)
- —AFE, BTFEXNERRE (W.append (). .upper())
© WRMUNZEEE, FEEXNXEEUENERIFALIN, BEIE1T/HRIEEREMR

x = 3 # intXIHR, FEIINRGRRFRIE
s = "hi" # strXR, XFHHE. H. EF
L = [1, 2] # listWg, TEpEmEx
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C I dasSsS an d O 0 P EHEAG INVERSITT FUR

FRIXSRIE (OOP)

- o0P B—HRIEE, BEERELRN "WE" NEES, HERSHTA
+ Python EX#F 00p HIIET, fERMHKEH:

¢ 2% (class) . W& (object) . % (encapsulation) .

ZkiFK (inheritance) . ZZ& (polymorphism)
+  OOPHIEE:
- RAEREEEWE
« XIFERIRUCSER
- REESE, ET4HrSTRE
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_ XJ‘??: SRIERNER

K (class) B2— 1M HAFPENXRIEIERE, BUSHEE

« XJZ& (object) ERHISLHI, REFRRFPSLIRMFEIISLR

o RPELAENEIERM (FERTE) . 3% (BXITH)

o RKEMSH, RBEEIHCENSABEELRENX
PythonEBEBaINFEIENG], NWRILFFNEM, LiREWES (GC) K
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B SSHUIKIT AL S SR
. REARERN, SIRSERIFEEREERE
. RTEIR SR ATRR— NSRS
. 3 = 1EIR; Y% = KA
- EBRE ¥ BAERNETE HE
. AHIDNAR "%, RIIBIAR X&'
. BEFEXALURSIES MEMEERESAR" HIRIS
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B AAPythonENZE——class XK=

e Python®{FH class KHEFENZE

class Coordinate:
pass # BAEXHE

- IEEA:
o REXAWRIESARIE (W0 MyClass., StudentRecord)
« . SRR, RAREBEEHENBESHIA

© RENAKEAZCEFHINSR, RBERAAXSN LA

c = Coordinate () # GIEXN%, EffCoordinateZEMIER
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B GlJZESAI3CH (Instantiation)
- SClfE = (FREEIEXSsR, B "£R] + J{ESE ERWERA

# HE—PREEFRDAERISLA]
cl = Coordinate (3, 4)
c2 = Coordinate (0, 0)

« BOYELpISIRIFE— D ELRIA

print (cl.x) # FjH 3
print (c2.x) # HH 0

« IffERSPythonBaENEA  init  MIERA, AREREIVEN self
« TEMclassBIWIEHE  init  Fi&
o IENSHERIENSRIN S HERE
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B 5% (Method) BN S{EE
o FERERNEPEXRIRE, T EARXNSRANITH
. TEEREVAR, S SRS selr, RELMLHIS
o i EMITEMRIEENGE

class Coordinate:
def 1init (self, x, y):

self.x = x
self.y = vy

def distance(self, other):
return ((self.x - other.x)**2 + (self.y - other.y)**2)**0.5

cl = Coordinate (3, 4)
c2 = Coordinate (0, 0)
print (cl.distance(c2)) # 5.0 cl.distance(c2) - self = cl, other = c2



Class and OOP i 1 X

B 75 ARYE B LR

- FERNRGIEN, ARLERBEARTEXNRE, HENKEREIEAS —TSEEA
« UMM IUESNHY

cl.distance (c2)
# FMT

Coordinate.distance(cl, c2)

PythonAIERHH:

e EIY . B distance A%
BolfE self = cl, EAEMSE

« HUTIHERE
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[AINTSRAY = K45

Python3Z#F00PRI =Kz it

+ #% (Encapsulation) : ZIE+GEFIBEINSP, EmASREI
« 4% (Inheritance) : FEAILISAEHNNBEHT B

\_I

- &7 (Polymorphism) : HESZZBERATARNS, TAEXNAE
o FERANSEEN, AREEFEARPENRRE, FEmSEBREEASZS—ISEHIEN
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B BOATELE: __str

o ERMIEDNSRRAESRAFMUE: 40 < main  .Coordinate object at 0x...>
- ABEEE str HEENHENFEMFEERS

class Coordinate:
def 1init (self, x, y):
Self X = X
self.y =y

def str (self):

return f" ({self.x}, {self.y})”

« (M print(cl) HBmxIEMA _ str 5%, BWHEINEN
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B PAERIES A AEE

« RPRYZEMELIER _ B FIRIEK
* _helper(): P\Jﬁ‘lﬁﬁﬁaﬁ% (;%:z’ﬂxd%)f')
* _ secure_calc(): ESRINEEFEEZENLA

class Bank:
. .\ J e | IE h w3 ”
ANETERTENX "EO def init (self, balance):

- ANBEFEFIEMRTF “sSCIET” glf._balance = balance

def deposit(self, amt):
self. balance += amt

def log(self):
print (f"HBIHRA:. {self. balance}")
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ij- J%?*thi ifﬂ% VI E]

« pPythonXFAMBAIESLMEMIAEMH (Ko3/MZOFMIASLI, KB EFABIIHE)
«  var: ENNZEAZBEIE
« _ var: KFEENHF (name mangling) , BFLEFEIAIE

class BankAccount:
def  1init (self, name, balance):
self.name = name
self. balance = balance # WZREH

def deposit (self, amount): # IMEFIBITIEOFOAZPETE
self. balance += amount

def get balance (self):
return self. balance
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SR RN MEERR
« B¥R: ®X— Student 35, SLILATINRE
* T‘)J!ISPC—”?—E!E%\ EJZ% class Student:

. TRV SR def  init (self, name):
[ 1pa i'k& BT self.name = name
- SCIR str HiEEIHEER self.scores = [|

def add score(self, score):
self.scores.append(score)

def average(self):

s = Student ("/NHEE"™) return sum(self.scores)/len(self.scores)

s.add score (85) def str (self):

s.add_score (90) return f"{self.name}, ¥iY4:{self.average()}"
print (s)
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B SR 2ZEEES (Composition)
o REEZEAMUALGE, BJLES, B ENEMR S — 1 2EHISLA
o T BNFENSES RS

class Address:
. Zﬁf%ﬁ@tﬁ%%: def __initT_(s§lff city, street):
self.city = city
. fEHYY: BPERE— RS self.street = street

- TJEM: AddresssER]FTFEZNSLiR class Student:

def  1init (self, name, address):
self.name = name
self.address = address

addr = Address (" Ei/&@", "HUEKOO=")
s = Student ("Z&E", addr)
print (s.address.city) # #H: B8
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B FHERETFHIROAS IS AR
. MEETTE  init EIEFIECASHISHRISROIRITE

class Student:

def init (self, name, scores=None) :
self.name = name
self.scores = scores 1f scores else []

sl = Student ("/NZ") # scores kiAj]§§U§§
s2 = Student ("/NBH"™, [90, 951) # ¥E{LEL T

o AEANEFUTERIENEIAE
(BTSRRI CEERIR, RSB PRAINRHEE)
« HEEFEBR scores=None, FBFoiFHribiE
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B EPRYEN
- RPRIZEME B | BTERRUSRAE
JB I IRy
- LPIEN: 8MIRECHEYE WI81TRRI%RE, RIELAHERERE)
- KRG MENSREENEYE (MAEREPME_EDE, KEXHERZEET)
« MIF: HcoordinateFEEINEMY

class Coordinate:
def 1nit (self, x, y):

self.x
self.y

X
Y

self NRIATERAE, BEET self.EIER WE
© BINSREAERIAHy
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B S EIESSAEIERIX A

- KEM: EMEEMAKFP, FrEXLHIHE
o SCAIEME: BXYME  init By self. A, 8sCfRE

. BREEHMLEN S class Dog:
15&:;]}}: K?/:'Ef;ﬁpkWJ species = "Canine" # EEM
- {BCHEMEEA [
def 1nit (self, name):

self.name = name # SZHIEM

dl = Dog ("Tommy")

d2 = Dog ("Lucky")

print (dl.species, d2.species) # Canine Canine
print (dl.name, d2.name) # Tommy Lucky
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B R SIYISEEIRSGS]
- BfR: RIF—1EEMN Aninal X, AETEY B cat # Dog F=
- EK:
+ Animal: BBRF. "EEMY, ©ENEREAZE speak()
« 2L Dog 1 cat PHIEE speak(), LI “EE" 1 "TEE"

class Animal:
def 1nit (self, name, weight):
self.name = name
self.weight = weight

class Dog (Animal) :
def speak(self):
return " EE"

class Cat (Animal) :
def speak(self):
return "MHOE"

def speak(self):
return "AHEZ"
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B ERPR (Inheritance)

o FEOIUGEARENEMHE G L, BREERE
o (ERIEA: class F3RHB (RER) :

class Animal:
def speak(self):

o FEALIERREKRIFE "28" BiE/Et return "EHEZ"
class Dog (Animal) :
pass
d = Dog ()

print (d.speak()) # Wl AHFZF
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u E,fea 5 (Overriding)
FROLEN EREZERBHNAEATZIARITH, XFRA "B

o« IBTHERBANSEERUATRIRAVESERR, MARRERE

=
- XIERZSHIEM

class Dog(Animal) :
def speak(self):
return "JEE"

class Cat (Animal) :
def speak(self):
return "MEME"
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m (£ super() EREREAIA
« super () AFEFERPRERBLENGE BRESNE
- NMAZER:
- PRI RBAREINEE
- ZEWERPLEREALEE (RESE—/Ksuper)

class Animal:
def 1nit (self, name):
self.name = name

class Dog(Animal) :
def 1init (self, name, breed):

super () . init (name) # IR EME
self.breed = breed

X

\/
/\
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m 25 (Polymorphism) Sg—zikit

- 2% HEDEZREBERTARERERNNS, RINHARERITA
« LR:

- ARRBSERERERS

« BETHRRESZIE

def animal speak(animal):
print (animal.speak())

animal speak (Dog ("Lucky", 10)) # EF
animal speak(Cat ("Kitty", 5)) + NS
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2R Gt)

L

Bl KRR (RTEL
- Bir: B ENMNRTRS, 8238ARL (Employee) FIFFMEFIKRR T
- T72If (Engineer) . $H& (Sales)
- RITER:
- Employee: #8. EARTER. 1T8EFH 1% get_annual salary()
+ Engineer: FEHAEARTE * 13
- Sales: FFTAEATE * 12 + HERMK
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ZR5T)

L

m Rl EEXRT (RTEL

class Employee:
def  1init (self, name, base salary):
self.name = name
self.base salary = base salary

def get annual salary(self):
return self.base salary * 12

class Engilineer (Employee) :
def get annual salary(self):

return self.base salary * 13
class Sales (Employee) : _

def 1nit (self, name, base salary, bonus):
super (). 1nit (name, base salary)
self.bonus = bonus

def get annual salary(self):
return self.base salary * 12 + self.bonus
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B~ BREERS
- 78 WE—EBERK, EERESERER
o FIQITEE:
- Book Z%: BEPE. FE. ISBNFEH
+ LibraryUser 5: E2AFHE. BEPRHEIIER. BB, BBE=E
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EHRS

m < E

class Book:
def  1init (self, title, author, 1isbn):
self.title = title
self.author = author
self.isbn = isbn

class LibraryUser:
def 1init (self, name):
self.name = name
self.borrowed books = []

def borrow(self, book):
self.borrowed books.append (book)

def return book(self, book):
self.borrowed books.remove (book)



Hiix i i A 0%
C I dasSsS an d O 0 P EHEAG INVERSITT FUR

B [ XS SRR

. BN AFRIRET, RERE:

/project
L main.py i FRAO
—— student.py # StudentFEENX
—— course.py # CourseZENX
—— utils.py # TR
L— data/
L— students.csv # FHEEIRE
Y =
o B EEERESOMAMIELR, B4R 5| AL B RIRER :
I sk 121} from student import Student

- FETERTINSER
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T G

B A PERHIEAERA NSRRI

o HRNRER A
- (ER3E: BIschle. BRARE. hiREN
- I EXEM. MIERA. FHETH
- {§F3 vs SCHKL: # FHAE
cl = Coordinate (3, 4)
. ‘ print (cl.distance (Coordinate (0, 0)))
M BRI R WA
. L /b NP " " S K=\,
. ATILBRATMKTS RS # SRR (REX)
class Coordinate:
def  init (self, x, y):
self.x = x
self.y =y
def distance(self, other):
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m (EFIHTREE —— KAOEAIRIT

- K537ERILL “BE" , BIENSENERRES SIS
- (ERZEZMGI:
« Circle 28,2 Coordinate W&, Fr_#4=Sa+HE

class Circle:

def  init (self, center, radius):
self.center = center # Coordinate ﬁﬁﬂ
self.radius = radius

o TFAb:
- IEEnTERAN
o RIT EENGEIISCHER
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B A\ ESREF
« 1 _init_ FAJLUER isinstance() FIrSHERHEENK

class Circle:
def  1init (self, center, radius):
1f not isinstance (center, Coordinate):
raise ValueError ("centerihilECoordinateskAlm)
1f not isinstance (radius, int):
raise ValueError ("radius/fhiEEE")
self.center = center
self.radius = radius

o TFAb:
- BREEREITHE
- BEfEIEO2RLY
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B HEBRRIRITLA
+ SEHL—ASLBTSE is_inside(point)
c FINEARESERR (MULEEEE < ¥42)

class Circle:
def init (self, center, radius):

def 1s inside(self, point):
return self.center.distance (point) < self.radius

c = Coordinate (2, 2)

p = Coordinate(1l, 1)

circle = Circle(c, 2)

print (circle.is inside(p)) # Bt True
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B 5PpYss% A (Dunder Methods)

Pythonsr{RZI(E (40 +. print(). len()) ARLEGZRER
« $FHRTELU TR (double underscore) FFELFIERE
_init_: WIEEA
_str_: ¥TEDRY(EAT
add : +i1=z8

_eq_: ==t
len : len() ERZX

- BUEMXESE, JLULBEENSRNE "GREXRE" —HFBEA
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B EHEN str () 3TEDEA

« MBI URARABAFSILE, A5

f = Fraction (3, 4)
print (f) # W < main .Fraction object at 0x...>

« BENX str BHEARRIFA@E T
class Fraction:
def init (self, n, d):

self.num = n
self.denom = d
def str (self) :

return f"{self.num}/{self.denom}"

f = Fraction (3, 4)
print (f) # #H: 3/4
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WS add_ () iEHAER

- FBSCHLf1 + 2, FEEE, add () FiE
+ Pythonis f1 + f2 &#a)9 f1.__add_ (f2)

class Fraction:

def add (self, other):
top = self.num * other.denom + other.num * self.denom
bottom = self.denom * other.denom

return Fraction (top, bottom)

f1l = Fraction(1l, 3)

f2 = Fraction(l, ©0)

f3 = f1 + £2

print (£3) # #H: 9/18
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Bl mul () 5238%E, float ()

- _mul_(): SLHSEREE

def mul (self, other):

return Fraction(self.num * other.num, self.denom * other.denom)

- _float_(): FTHHIRNFRE

def  float (self):
return self.num / self.denom

f = Fraction (3, 4)
print (float (f)) # HEHiH:
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B Rl ESSH RO A
+ 73 Fraction 274N reduce() 75iEATFEH LS

def reduce(self) :

def gcd(a, b): # FERARAAL
while b !'= 0:
a, b =Db, a % b
return a
g = gcd(self.num, self.denom)

return Fraction(self.num // g, self.denom // g)

f = Fraction (10, 20)
print (f.reduce()) # #HH: 1/2

- IR REINEFESR, AEEEERERER



Hiix i i A 0%
C I dasSsS an d O O P -

Bl eq () 5ik — BEMFSHR
+ BRARRT, Python(SRIRIS ARt RN R IR

f1l = Fraction(l, 2)
f2 = Fraction (2, 4)
print (f1 == £2) # False (REHF 1A%

48

)

- BREX _eq_ () iLHBETE

def eq (self, other):
return self.num * other.denom == self.denom * other.num

f1l = Fraction(l, 2)
f2 = Fraction (2, 4)
print (f1 == £2) # True
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PO ity i
o EEMELEN, RESHERRSZRERE—MHFIR
def add (self, other):

1f not isinstance (other, Fraction):
raise TypeError ("REEFractionzEiI")

« {£H isinstance() LEERMARE type(x) == ..., EASZHEHERRGEFIRT
print (isinstance (3, int)) # True
print (isinstance (True, int)) # True (A AboolEint+:X)

print (isinstance ("abc", str)) # True
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B 75AEA 5 E8 TSRS

° ié%’f%ﬁﬁ/ BIEENE ' 75 SEZVERA EZISJ—‘

a = Fraction(1l, 2)
b = Fraction (2, 3)

t =MEERRFM:

print(a * b) # 1BEHE
print(a. mul (b))

print (Fraction. mul (a, b))

- HEEFFER ERE NS, REAEN
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B 43 igit— Vector2D mEE
- Bir: T 2D @2, IFLATEE:
- MEmE (+)
- [EFTED (_str_)
+ AEKE (magnitude())
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B 743 18— Vector2D A&

import math vl = Vector2D(1l, 2)
v2 = Vector2D(3, 4)
class Vector2D: print (vl + v2) # e <4, 6>
def init (self, x, y): print (vl.magnitude ()) # ' 2.236...
self.x = x
self.y = vy

def add (self, other):

return VectorZ2D(self.x + other.x, self.y + other.y)

def str (self) :

return f"<{self.x}, {self.y}>"

def magnitude (self):
return math.sgrt(self.x ** 2 + self.y ** 2)
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W SRR AT EE R

o YHNEAFTEB NSRS, AJLUEEERAE “HER
« {540 Circle 257 Coordinate Y =Tkt /5%

class Circle:

def 1init (self, center, radius):
self.center = center
self.radius = radius

def str (self):

return f"Circle (center={self.center}, radius={self.radius})"
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W SRR AT EE R

o F—NESTE RS, AILUSEERER "RR"
{540 Circle 255 Coordinate B3 distance() /53%
- BIRE Coordinate SLI Y _str () A&

class Coordinate:
def  str (self):
return f"<{self.x}, {self.y}>"

c = Coordinate (3, 4)
circle = Circle(c, 5)
print (circle) # #H: Circle(center=<3, 4>, radius=5)
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mCHl float (): SZRRFERENGERIR

- BEX _float_ () ERABGEHIIEIRAZEREN

class Fraction:
def  float (self):
return self.num / self.denom

f = Fraction (3, 4)
print (float (f)) # #H: 0.75

- BRTRFUE. SREESN. HiFF
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B RIGEHEHE: REXNSEZEE

flan, Fractionzghireduce() FATLAERFILLT:
IR[EIFTAY Fraction W& (HEE, (RERIEXTRALE)
B EEIRAIEE, N (NMEF, SYTREEE)

def reduce(self) :
g = gcd(self.num, self.denom)
return Fraction(self.num // g, self.denom // Qg)

Pt
MBLRFT WRESWTH — (A self {23
MBL EEMLEH BRI — EEFHIRS
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B SRR 38428 Fraction (£I08E
- 2FFINEE

o XFF +, * float(), print()

o 3ZFF == FlH

» 3K reduce() ELTEY

o DERIF  str () EiHEERESTE
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B SR 9#4Es Fraction (£I08E

class Fraction:
def _init_ (self, n, d):
self.nrum =n
self.denom = d

def _ str_ (self):
return str(self.num) if self.denom == 1 else f*{self.num}/{self.denom}"

def _add_ (self, other): def reduce(self):
top = self.num * other.denom + other.num = self.denom def gcd(a, b):
bot = self.denom * other.denom while b 1= 0:
return Fraction(top, bot) a,b=b,a%b
return a
def _eq_ (self, other): g = gcd(self.num, self.denom)
return self.num * other.denom == self.denom * other.num return Fraction(self.num // g, self.denom // g)
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B =gt IKERESENERSE Money
IZi—1 Money 3¢, #EFLATIDEE:
Bl yuan (JT) , jiao (M) , fen (%3)
L. L add , =REFEFRFR str |, AT EE  float
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Zhhgit: WKRSEERSE Money

class Money:
def __Init_ (self, yuan, jiao, fen):
self.total_fen = yuan = 100 + jiao » 10 + fen

def __add_ (self, other):

return Money(0, 0O, self.total_fen + other.total_fen) ml = Money(3, 5, 6)
m2 = Money(2, 3, 4)
def _str_ (self): print(m1 + m2) # & 5709A0
y, remainder = divmod(self.total_fen, 100) print(float(m1 + m2)) # %t 59

J, T = divmod(remainder, 10)

return f"{y}7o{i} B{f}5>

def _ float_ (self):
return self.total fen / 100
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B SRER: SURGSMBIR/IVRITIRNY
- R, EEE
- ROFEEPEBHERERIEZXNTR
o TS AR SIS IEKEARY

class Fraction:
def  init (self, num, denom=1l):

self.num = num # 9F
self.denom = denom # &F

.« B/ANRITHIEFAL:
- FHEEES, REER
- BEEZHEIPTE
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B ERYPHARE SRR A EIRTT
- LR SPRZERNEIIE, Flan:
« User 2t 5 Order £
« Bookzx 5 Library S
- RITRER: REBIEANSR, MARNUEREGEEE

class User: class Order:
def init (self, name): def init (self, item, price):
self.name = name self.item = item
self.orders = [] self.price = price

def place order (self, order):

self.orders.append (order) Y = User("Alice")

o = Order ("PythonH%E", 88)
u.place order (o)
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o REFEAMFEFEEE (override) , RIS (@D super()

class Employee:
def  1init (self, name):
self.name = name
def get salary(self):
return 3000

class Engineer (Employee) :
def get salary(self):
return super().get salary() + 2000

- (£ super() AILUARARXEDREERGE
o BOREMIZITSINEEERAE
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c RITTMIREBEIEARR, 8iF:
« RZE: Vehicle, EBEMspeedfiaiAsound()
« F%: Car Bike, Plane, $RIESsound()5ix

class Car (Vehicle):

class Vehicle: def sound(self) :

def  1init (self, speed): return "ZE&"
self.speed = speed

def sound(self): class Bike (Vehicle) :

return "—REZ" def sound (self):

return "&BE"

vehicles = [Car(120), Bike (30), Plane(600) ]
for v in vehicles:
print (v.sound())

class Plane (Vehicle) :
def sound(self) :
return "MK
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. LMIRFBBRZNFEREWIEIIE—AAE, TR “E0O0XK" 5 heEE
« PythonseJLA{EERA abc &Ry ABC 5 @abstractmethod:

from abc import ABC, abstractmethod

- fE:
class Shape (ABC) :
- BAFRE NN FRIECIIRRZ O A @Qabstractmethod
- (REEO—3, EFH—E det area(self):

pass

class Circle (Shape):
def 1nit (self, r):
self.r = r
def area(self) :

return 3.14 * self.r * self.r
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SLnREL R
B1ZFE (Student) ANk [ JiRFE (Course)
B REEED 5SS

YA TE GPA, BEERFESE
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class Course:
def 1init (self, name, credit, score):
self.name = name
self.credit = credit
self.score = score

def float (self):
return self.score
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WSO FESRIEEERS UFER)

class Student:
def 1init (self, name):
self.name = name
self.courses = []

def add course(self, course):
self.courses.append (course)

def gpa(self):
total = sum(c.credit * c.score for ¢ in self.courses)
total credit = sum(c.credit for ¢ in self.courses)
return total / total credit
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s = Student ("/\BA"™)
s.add course (Course ( ""‘Sl'_'" 3, 90))
s.add course (Course ("ZE", 2, 80))

print_(s.gpa()) # ®iH: 86.0
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m LR FESREEERE HFEH)
=E

/school/
——  1nit .py
—— student.py # Student3s
—— course.py # Coursezs
L — main.py # 552/ MRS
- {ERAI:

from student import Student

from course 1mport Course
- B EERERIEM. ET9R
- BRIT RTINS H A ME
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OISR, B, BiA

IR, iR, EES5ES

SCERIZITER. BEUER. ESCREEZEG)

RNIEfR T Python R4 75A (Dunder Methods)
FI TAFEEEN GRS E— B AT
ERTENASGRIT. WERES. STMMEA

1% T 2/ E R B SRR SR Gl
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Reading and QA Time
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See you next week !




