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Chapter - 14 Python Classes

Class qp:oap_s object-oriented programming & 3980%39835:0)03? ®20051 Object-oriented

programming 0@ OOP 0 sao%emoogsgo:@cg eoTooén Class o?G@Toaé 0063lcodsl @3@:@{%8309_5
crgﬁsgogsgeozeﬂo:(ﬁ) saog:em:eo:@: méewoﬁ@wén(focuses on building reusable blocks of

code called classes.)i Class ¢ object q_psé’g [Qlagéeo:‘%éoaén OO0P ogé :393{):@[6333 Gcﬂmoqs’asﬁ[gcﬁ
c < 0 <
§2:00P0§§ YOI

gt
class Pet(object):
"""Class object for a pet."""
def init (self, species, name):
// """Initialize a Pet."""
/ self.species = species

/ self.name = name

def str (self):
"""Output when printing an instance of a Pet."""
return f"{self.species} named {self.name}"

functions

“def change name(self, new_name):
"""Change the name of your Pet.
self.name = new_name

14.1 Class §§ wﬁa@éwésacaTaecqupz

Class egLoop_S?a object qp:eﬁ attributes §\§ behavior orcLS define C\?S%é@&)’) (oo@o
eaooo%eo:%éeoao) (735390339@03 [§c§:>aén (A class is a body of code that defines the attributes and

behaviors of object. )
Attribute a(cé:x)éqp: object qp:c;ﬁ GBQ_IO'SS’BC\)(TS @éwéu Rueo Car class 088 my_car :1)@c
object [ga0pSn Bomozel seeapE(aEeape) 20pS attribute [gda0pSH

B h . O c b o C C c,O(‘ c Q C b o ﬁ
ehavior s020p562 object g0 CPOEIOICELIRCIPY FEP ELROY object & @l‘.f
c C C < < o C [} c C [N . C o
G800CgMOJMD @ow@u CeicelN[onlt s ep class czloplette eoo@ooozcjs:)ao(defme Qelélocnk: (j;ooo) czlop]
c c . C C < o < c C c .
0C20l Behavior eple method szo']oc:ngn Method Selovieb] o) class epletiel=NHecaiienios) function
g2 ([§S20pS1 005 §p5:3201(gE: object oxdaeN function gp: 5360205 method gp:a3 E:el behavior
'T‘ C C (‘o o c b o C cocC c o N h d C (N
0p @5l 20p51 06 §p5:3e05(gE object gz pSes0oE&E003 (g FegP:0PS method (gdoopdi
Python ooé object oriented programming language ooo%eg @5339_5u Python 088 %’posﬂ 6P

320509:00p5 object gpooo [gSoopSi Object gps 320d:03¢ 038 200583E0PS QPGP
Qi) object qpe: ol DDJect QpP: 3993CRi0gC GCiORRS PR ¢ 2l (R

. o) <
(properties) §20p01
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Class qp:oaé object qp:o% méeeoocﬁeosoop_@ object constructor ¢)o: @é@wén
o < . o) < cog S c Q < [ RN Q
ODGU?OO object qp"m oogeaoomg:oog blueprint" q[os @o@wgn m@@p_o*’sso@c Class
qp"oog object oooocxgocs0°§coo@ eg(mold qp"@o)oogu RUED- omm@m@ooq]oecwqp"oag object
qo:@@o\ﬂc ogomoo@ooo ooeaoec\):qp: [Qlcpowa (g(mold)oop_o class @o)oop_ou
wé@o:é@zw@l list gozi string gposi integer gp21 function qp: oooé o%sao:cf?:ooé object
Qo3 @é@wéu o%e@ocf: epéoo@f object @8@@3&:0@ type function or% 3309@@ oo%%éooén Type
. c . . . N C <
function 00 built in function 0003 @ox)ogu
type ([1, 2, 3])
<class 'list'>

. Q C - . C < <
List O)O)? CD& list class Qﬁ instance OJ‘DOL@(D:D&II

type({"a": 1, "b" . 2})

<class 'dict'>

le]

Dictionary on®s 2005 dict class @\ instance ooo%o@o%:)a Si ad3on function 0063 20
L & L @ [ L L &

. . < < < . [ Q Q < Qo
function class &\ instance oooxe@@oo@u object ¢ instance o?,eﬁ svl=eppleplov]=lovs) O'Jo:eﬂooo)q
C ° <
(({eelou]) saoga[gpopjn
. Q QQ .S N 9 C Q9 C Q ° QC N Q <
Object 80020 ©60Q0]|COY MDPeoy CYOE3OC methodeogod s@oo:@[&coo data 200005
L L ° ) L [ L L L ° Lo L

variable aao?aaeozd]n Object qposza0: ooo%&l)oo ? [§|_C\) % :Dé: §é:eﬂ3‘;0§ method U?GOT:Déll RUe2

L

o ©On

string object gp: 23605 list object @p:o3 append mo@é" remove mé@é" ®2009 S:apiod
g ) eﬂ° I ] eﬂ"l. PP T ° T ° g‘?&"(ﬂ"L

method 0oeal 20051 1,2,3,4,5 (73°°39®°3;oo°°mogoczﬁ 00c0l8s m&3:03 B9t ndagE:d
T [2 [ I '%" 8 '% Tt ° '§L° LQ.ICRI LQ-I°

-

C\O?os)e(ﬂé: cpopéu o@ 1,2,3,45 o3 list object ooc»a @o)esaoc @mﬁc\%cﬁcmé sun() method @E

L L °

o)o)c;cflé‘;m;%c%: gp%éoopén max() @g s@@:e@:m@: gp‘?cao@n min() @8 method @ccﬁe@:cﬁ%

(e s
oc <
ﬂ%p&)pju

14.2 Python class & self ¢ __init__ method

oo

Object

Object 83200562 class 030903008 Olo€es200S instance 0003[§d20°51 20eo Car class
] 0P 0003 §O% ? 2! 2

N c (N . C < < C . C < <
000gC my_car 20p0 object 0209 @mwgu your_car 20p0 object 0709 @o)oo@u

self

n " < H < Sy m " < H < o 9o ¢
self" 20pS magic keyword @ow@n self" 2000 class @\ instance OO0 MVO®D: @[:Den
n ] < . < < Q_¢ < Q_O < Q < °
self" 20p0 attributes &¢ COPYGV:ARMO0PY argument 0307 ed]c:ooeosoa& LlspieHavE [_Cjo):)op_an Class
N~ __¢CO < [N . [eJNe) C Qo n O ° <
000RCq oY methods &¢ attributes 0307 access cpOg)$ "self" 02 sga?s[gloalo_an

n n < N Q . < Q Q . Q< [0} < < <
self" 20pS class coq) object 02099 29eLVP0d instance 020D PO
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Object(instance of class) ooé?czﬁ method or% eoTo@:C\%ooé:sgeﬂ "self"or% parameter 39@03

3.9:15"@:1) Sii argument ¢o0? self oods0¢ method adadeepadconScus( Se0s)20a51
23g[oopoN argument cogod se ¢ metho DGE pRcos(pass o $)20p0

_init__

Python class 038 " init__" ooé reserved method @o%oaén Object q[os ooéeaooo%eo:ooé
constructor @éooéu Object qucr?) initialize C\?5q§390803 arguments Q_p:or% "__init__" method 053?3,
ooéfco:oap_s
Attributes

Car 00®8:@) attribute op: 33eep& "color" | 090003 0mecd  "company” | &0
@ ute qp: § ROPORQOVRNY pany §
N
c

[-8’) 8’)

ooozo:)pé@%ﬁ:("speed_limit") ®oo@°o%[§o%oaéu Attribute Q_p::)ogQ 22O @m% 20

c c [N [N ¢ oc¢
G&)DC&(DQJ(’DQPZ?Q GOJ(D@%C@GOII
Methods

2:00 08z @[egéw@f c;aooég_or"SQJOF‘S(:HO:(behaviour):w@C method @o%aaéu Roeo-

Ju L

n n n " n n n n C C Q C Q o

change_gear", "start", "accelerate", "move LieviesJlavlel=celet~[oalte o blob) ocgmo:cgﬁ method qpo:
< <

@®@w§u

14.3 The __init__() Method

Class &) :3989:)050% .§oscoé oaewoed](rgq% built-in __init__() function :39@@38:(7% :)361%

Q c ocC C . . . C < Q . ... C c ocC .« e
Qeloviebll Class 0pC0C __init__() function (ﬂoc:ngn Class 0P initiate C\?o:D@saé]o?c: init__()
. [o] C 0 .+ ey C <
function o) 326/C80s initiate A@020R01I
L L L

__init__() method o3 constructor o@ﬁmé: GQTODéII Constructor a?gaoég;o class :araogé:%’l

T
. Q < C N < < < . Q < <
ObJeCt qp:o? U)EG&)QO’)GO%GCDDG@DQ @ODCDP_Qll Constructor :D& ObjeCt ({PS(Y? CD&G&I)(D

Go:@&wé initialize 035@83 [_Cjoc)oap_gn Object ogéﬁoleé value qp:o@ assign C\?f)@é: [§o§:>aén

Constructor 393:&?:@5 §oep_5:>aé egng?@éoaén Constructor §oeé§o __init__() @o%:np_gu

< (o] . < c ¢ < (o] Co <

Constructor q|2:20p0 class 3203C:q) object gz OOPOGIODMNQ$3I0R300 argument Q20D Q00D §0JI

Constructor ©0lod class 026903 opSeaonndclodegié Python 20p5 @cdmecgpad  default
L L L L

constructor 03 conde0:051 Class 03¢:oRE object o2 S 568 5 tructor olQqs

D COPYGLIVPO 2C:03C object gp: 02pOER02(§)$30300 constructor OlQe)$

C o C c
o[gdoesadadaopdi
__init__() Method Syntax

def init (self):
# body of the constructor

14.4 Self keyword

.. Q 0 IN S« 5y O N N <
__init__(') method o3¢ parameter qp:03 c0pYc0§OPON “self” 03 e@@ee@ 00PYEOIQAOII

@o t Q Q. .S, §353) self o3 [ Si Cl Q Q.8
OD(y2: parameter ?9 saq?oogogcoqoagago se (YBSDQCS(?o(I)&GOoq&)&II ass U)@?S’D%Cog
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parameter qo:aso:cf?:eﬁ eﬂoogé self. ooéfeq:eo:spoén
« ) < N c . C (o] < [ <
self oo@ class 000xC instance ooo)Q:T)o? §POPR§: 0RO oooac?g"ago"@c object 69
00 c

class saogc 9 ‘1@28‘? C\?oogsaé] self 0? o.g"oagn 06 a@c\%oo& object eo?oooa oo@o: object
q@egg?:c\?oogsas] other o? 3?330@"

“self” keyword 0% 39&3@@ class @) attributes §\<f: method qp:o% access C\?S&Ew@n

Q
O’J
T
Q
o
T

self :Dé attributes §<f: argument qp:cr% aﬁo%aorrg(bind C\Pf))cso:oaén oréeozooén

Python 085 @ syntax 09_:> 33333ze[§p§ self (r?) wa?:@[wéu

Object property 053% value q_pso@ assign C\?8q§ __init__() function <73 of?:oop_Sn Object ooo%sg
C (e . < C < C o c o e o Q o N
Geoooo[gz(bemg created)oo@aaé] 3OO 000 C\Poemcpao@sgeﬂ __init__() function 0 20320001
class Person:
def init_ (self, name, age):

self.name = name
self.age = age

pl = Person("Jdohn", 36) # pl at?oaé object oocc)ela @lC\?(C):D@u
print (pl.name)
print (pl.age)

John
36

C g g C C C
3c0lm poenC def init (self, name, age): 0QC name &C age O
. C C . C(e coC (o]
attribute qpPe @@@m@u self.name = name 0 assign C\BO[BSG:?’JOO(L)C: self.name ) class
("o C C C (o] oD[QO(‘ C
3203C: OPOVPOGHEPORC B30 I2203(g|SCOPOI
1 = Person("John", 36) S5 pl 382005 class object 063 (063052005 0§
p ’ 8 P L @ J L lL T 2 R
@ 820551 B:FENE __init__ method 2005 pl a82005 class object 0269 09956809052005 3OSO3
lef‘?ﬁ%’———— 22 P+ SP90p2 J D OO 22 SO

< Con " ° C o _¢C C C C
ODCQO 33&” John 3’366308?80’) CD@G(RC\?(DGQDG@')(; name @0}3\38" self.name = name

o

C (o]

eeporg@ze@m p1 a320pg object 0p& §56p520p5 "John" (§S(G: 320052005 36 (gSogozoopdi

e@oorgooé P2 = Person("Aung Aung", 16) 0?50% run Slon p2 ac%:né object ooocaezm

C N QO ¢ .. (N C Qc <
32000 MNOC __init__ method 00 00p5680007605C0QEVII

Yol

pl Person ("John", 36) $
o < . ° c C <
P2 = Person("Aung Aung", 16) 032000 Person function GQT&?::D& (call cpo20p))
o 3gp: @5::0 Si
239> .
Argument gz coa58620p5 constructor ¢ argument gp: cO03%0EPec30p9 constructor
j C 0.9 e
OREY SOQ|FqPoR2!
e Default constructor ooé argument gpo: coorgéospec@eon
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" < (B C o <
e Parameterized constructor 20p5 argument Q202 QOGO

14.4.1 Adding Attributes to an Object

Attribute at%ooé@o object O’)OSOLC;'ﬁ specific characteristic 0003? @o%oop_gn Python ogé object
005939@03 méeaoo(f)@zd]m attribute quo% @G@@O:ﬁ(dynamically) ooé%éoa&sn Attribute
ooé:}é:eﬁo object name @ G§905038 dot (.) §\§: attribute name cr?) ooéfeo:é’aoé @o%ooéu

Qued- personl sx%oapé object orgé :xl?csﬁ 32000 (Qq)§o§(r§ oop_f)c\%cﬂm personl.age = 37

Q Q. g, Q.Q
s

QO _N_Q < < C C < Q N NP Qo _C <
R oog@c:wg 3MGR @ODOD&II C\?OQ 61@030&)83 R @[(\POGI@ @O?OOCQ§3(.‘)]II
C Q C N < C N < . < < C N < <

Debug QOO 399’] (L)SO'J@GO)DD&II ODQG(\II’JDD@ attribute wa§£8?ﬁ GG’B’JOO%C GOO@GJDSOD@II

o,

14.5 Class Example-1

[~} [} < C < C < ﬁ < < C
000ERD User Seioblon) class 0203 0OPOGIOOMDVI Qﬁgoeo@ NROYRO]|292 class 20como
N . o O c Q c < <
0D§)2:QD30000 object 2060} er FPGAVI00D:8 ﬂc:[g C\?ewoe@og 000§ class eploty
< < < < [N [N ° ﬁ C C [} Qoc < c
39@@330 epleni= chloplevieb]Jic lelopel Tog sso?s[gpﬁqp:@\ 323|00ICOMQ|INY 2003000009 class
G605
class User:
pass
mécmzcﬁ[@:wé class 093 [§§®o°>@ foopéu
User

__main__.User

userl &0)33 S 39:)5"@ ODUDOSG(DQO'S(T% User class @ﬁ 33\ Oé@OSGGQDE oo S 8"33 Q”
20 259152 { 8. 2293C:200

userl = User()

userl ooé User class &) 39@008@6‘3@3938 @5@@38: ®o°>eao:oop_5n

userl

<__main__.User at 0x241e8f03288>

N N c < C c . C C co

userl 20pS User class & @28,0&(gdagnicoooe(ogoé userl 20p5 object 026232(gd 02p58

389:@ @o%:néu o§aaor|% userl or% User class @ instance ooog?coés @o%oaén ("instance" of User
class)

1 cb.tc[gca @cb.tc cQ¢ ., & ¢ .9 9 .

userl 20p0 object 0009 |§©332:62006(039¢ object &¢ 2MSICIOPY PCIIOPIQ: §)I3:00I

o o

Be(030¢ userl @ mepd oooeaad:(first_name)l c§00593:3ad:(last_name) &¢ 322005 (age)

fab)
L
oooéor% ooéeo:cfé q@ @o%oaéu first_name , last_name, age o>33éo§o% field ugeeTooén

userl.first name = "Myo"
14-6
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userl.last name = "Win"
userl.age = 37

first name, last name, age owéo%m userl SSL:Dé object '?(3 oéce?(rgwt’)_'gll
Attach 2360005 bind cSc8052005 § °[§° @ S rl e 5 Sops
2 (.YL) C\? C\P 8 08§(H"_U)3®0’300 ¢ ¢ ’JDD&II use 4] G’BQIO’JS’BC\)O’J({P.,

3o

Q '] (o3 [P (o3 Q
G320000I320)C: [§§®oo Seigenon]l

print(userl.first name, userl.last name)
print (userl. age)

Myo Win
37

Q <, Qg .8 < .8 : Q <
CDLS’BUl% user2 0%:)(\)89 @I_C\?O§COD&II Class O')O)? 3’9080»%) obJect 3’98613’3080’) 39(73%
Q.9 Q o¢g, . ¢
SDCDCDGﬂ @l&?O@DS?GCD@II

user2 = User

user2.first name = "Ko"
user2.last name = "Aung"
user2 .hobby = "Reading"

C C o C ocC < C oc¢ <
user2 Gﬁ UQQ|OO39C\)O’JG{PSO? GUQO(TJ(S]SQO?CS @q@ooae@coooo@u
print(user2.first name, user2.last name)
print (user2.hobby)

Ko Aung

Reading
< C N C C < C C N C C <
userl Gﬁ 393“0039(\)00 OOOgC age (;'OCOO@II user2 Gﬁ QBSEI(DGQC\)(Y)OOOQC hobby (ﬂOCDD@II

SQ(YJOSQ user2 @ age 093 print cp&ﬂoo AttributeError eo:c{%éeén

print (user2.age)

AttributeError Traceback (most recent call last)

AttributeError: type object 'User’ has no attribute 'age’
C

. cC O C g C o C . QC
Object 03¢ 0§00 field 0D099M GoooconEo’]m AttributeError cuscdee oI

P0HRE @ooooa S5 Attrib SEYeLE CeOIPO&00§2005§058 Soli 030333
2 320p)  Attribute cop§gpSie0 208eaqbesan§apdepd: o3l APl
c0pg(g&:00pS @moyEad: (§9a0pSH apdg) qeaodopds o33 (gepde§ ©o305a3s:cli Debug cpd2005
o o L L [C] L o,

'] Q C N < < < < t b t < Qo N N C[g o <
329 (L)Q(DQG(D:D@II CD(;GCQ_I’DCD& attribute oog@g@o GG’B’JO’.)%C (=1Cs) CDT).,CD@II

le]

14.5.1 Class Feature

[y [ egs 1e . c o O c C
Class el feature gp: [gSo0pd Methods, Initialization, help text sac[0gp&:0d §3l§:ae(gd

20y 2:3)2q1Ce{goonzoopdi (§e320p uenopE 0rpSes000332007 class o pass mée@;&m
U129 S0 ([Ge0p  ROEOR P268020092092 3C P 3

’] C C o o 0o ° C coC C o » o
oloopon w3 class eple; __init_ method 22 Gao?z[glomsoa&an 6§2MOCIC __init_ method o5

Qo _C C §
32620:000 ﬂCS@(D’J:OD@II
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class User:
def _ init (self, full name, birthday):
self.full name = full name
self .birthday = birthday #yyyymmdd

< Cre N C o < <
Class oogeaoooo[g:ej user qp:c;ﬁ 323|093COMQIE0P COPYOROI
userl = User("Myo Win", 19700812)

o%cyxr% @q(ﬁsgm(ﬁqom% print ogogooén

print (userl.full name)
print (userl.birthday)

Myo Win
19700812

help (text)

help(text) oogfoo@fe?é:o% ew%@deén @:éw@f class code ogé docstring 39@03 """ User

" o8 000900251 1(73:)3 class
P CORIPN |0

profile. Storing name and birthday. Birthday format is yyymmdd.
C

c. S . < < < < < < < <
code G’BCTO)CSQ docstrlng QI’.)S @@%CS qu:nozﬂ ﬂCS@@CS&)E fezl=la ) 39(7?_|CG('DDC8 @@OD@II

S

class User:
""" User profile. Storing name and birthday.
Birthday format is yyymmdd. """
def init (self, full name, birthday):
self.full name = full name

self .birthday = birthday #yyyymmdd
Class ooo%:geﬁ 39@@08:093 33(\%0700 help(class name) @8 worgﬁ%éooén

help (User)
Help on class User in module main :
class User (builtins.object)

| User(full name, birthday)

\

| User profile. Storing name and birthday.
| Birthday format is yyymmdd.

| Methods defined here:

| _init (self, full name, birthday)

\ Initialize self. See help(type(self)) for accurate signature.
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Qo _C

88@&(‘6@3(78(\?030385 User class Gﬁ GBQIO'SQP:CY% GO’S@GngéII

14.6 Class Example-2 Polygon class g0e2

sgc?o:cﬂo:goo']oogf ougé(polygon)eﬂo:og(ﬁ méeaoo&iooo:oop_@ class @ogooén 3§08
¢ 0 o ¢ Q o . o ° c c N c
celellczleplonlen cpoosj @o(trlangle)l o070 (rectangle) ogo(pentagon)@oog@g og@o:ago:ooeu

__init__

class Polygon: @5 Polygon up aaeéeo:ooozooéf class ooo%oLo?L) méeaoo(rgoap_sn

method @5 32§0: aseqaaogorg §\<f: §oeéo§ ooéeosooéu

class Polygon:
def _ init (self, sides, name):
self.sides = sides
self.name = name

square = Polygon (4, '"Square")
print (square.sides)
print (square.name)

4
Square

pentagon = Polygon (5, "Pentagon ")
print (pentagon.sides)
print (pentagon.name)

5

Pentagon

300050 Polygon class 03 303860008 $291E:8eN S0§(angle)ad 32008:c0008 F0:03:
y8 T 08 ° qu ° q g ?o 08 ° 5 -

le]

c0l€a0pg 80§ (interior_angles)od coSoopdaopSii
class Polygon:
def init (self, sides, name):
self.sides = sides
self.name = name
self.interior_angles = (self.sides-2)*180
self.angle = self.interior_angles / self.sides

triangle = Polygon (3, "Triangle")
square = Polygon (4, '"Square")
pentagon = Polygon (5, "Pentagon ")
hexagon = Polygon (6, "Hexagon ")

Triangle, square, pentagon, hexagon o%or% list 0003? [glo?f)eén oE:) list 0r°? polygon_list 0D

Q o@,f l @c l inst S Q Sem:oS print Q ..
@oe@eoo ¢ Tor loop |9g¢ class Instance QPOG'I 39%'(7)390)0’)({]30(7? prin (I?CDG&II

polygon list= [triangle, square, pentagon, hexagon]
for i in polygon_ list:

print(f'{i.name} has {i.sides} sides.')
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print(f'{i.sides} sides x {i.angle} Deg={i.interior_angles}Deg.\n')
Triangle has 3 sides.

3 sides x 60.0 Deg = 180 Deg.

Square has 4 sides.
4 sides x 90.0 Deg = 360 Deg.

Pentagon has 5 sides.
5 sides x 108.0 Deg = 540 Deg.

Hexagon has 6 sides.
6 sides x 120.0 Deg = 720 Deg.

14.7 Class Example-3 Car Class

Carcla U)é@(YOJ o 039@0% @C\)a é° cla U)Q%Q o QG@D(YSC)?QG@D&" 8°@0]@ C”
SS T § § |9 q ° SS T @ { ° ﬁl ° 8

L IL

14.7.1 class 20980989
C Co ce O cC o c C oc c Q C
Car ClaSS S'BC\?OC\?OCL)?D OO:).OOO:)O)oO? G:)OO@OOO@GOQCRIC (T):LGa}}\zF).;%COD@” :)%QLYL)O')
.S ¢, N ,08. .8 N S __...< .9 < WS c__.¢
Og-%.%CC\)p_Jlo mDoGaocq:)o%C:)D@ll mDoGaquomogoo@a 3908339@09(7? GOQ@GO»GT? @@wg”

Q < Q@ 09 oc¢ < < < < Q@ 009 Q
©20030(2)0d0m oPRY|C (0 )o300607 9823§C0lN oooxﬂogc?:cwc (0.0)05006072 (6072 000)00D

14.7.2 Class method

<

00:)::)3@c §éz(J)§éz@§ G&OgD:Gé@éGODDG@D(E method (2)9 C\%aaédboén Boo oeo:ﬂ

98@538333)@? method "}\(:7 og%::né: method o%@oc):)ap_gn
14.7.3 Car class ooécaooo%@&

class Car():

Car class 003 09956500052051
? OO ot

"""Simulates a car travelled distance for a game, or a physics
. . — N . Q Q . Q Q Q e Q¢ S
simulation. 20pS  docstring @@oo@u docstring  9020p3¢D0  classag  200090C0DY
2320888052009 39/053000gP:03 vodS0eP: class o3 3905°[§oo D IECOD0DIDO @Go) $
5 T @ SZI QI ot |LQI ° T T° I. u.Q{I ° it I. ql?
c c(e c C c
050582 eq:000:000:2005 @2200:q)P: (§S20p5N
Docstring 2025 documentation string @\ :390%@(733(75@0330 Si- Docstring o3 function
g lg g T g g T ’
method, class, module :Déo%eﬁ definition :ara[§zor°>5 ooéog&eq:wo:ooo:ecpﬁwén Triple quotes

C . o [o] <
@g docstrings g0 6§)3000:002:609§ 20l
__init_ method

Car class 32038 object gpz (gopda§amoz0d __init__ method (§¢ @20pSn Car object

< o < [} c < Q C < C < C co
ooo)?eﬁ celloetlepleb =N elop) (x, y)@g G@D@[S: ©QO32905200 (0, 0) @o:oogn 2,09|Cs 002200004
e@eé‘: e§q:)0r°g print C\?f):)o[:)_SM
def  init__ (self):
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# Each car has an (x,y) position.

self.x =0
self.y = 0
print("Car travelled distance:", self.x)

14.7.4 Boopdep] fuel_add method

c o < < < < c 9 Q < c Qe oc¢ C
6205800006036 method @o)oo@u 620580 (2)a502000P9Y|C (OJ)o%cx?eooo 0g8&C0POI

N < C Qc < C 9 < ¢ o ¢ N c o < < c 0
GEPMOE§IOPICHEP F00DIFICOQEPII ©D0706POG| COPICYMIRII BI0DIO BPOG| 0RY§E0POM
. < N < < C 9 ocC C N o C C
print  0QOY20p01 COPYGLIIOPY  GIODIO  VEIMIOPCE  GEPMOPY  CHEPM ogooﬁ GGD@SD&II

N2 < Q Q C C <
GG]?OO[SS:D@ G§610? 00200 ﬂ&)GC\)OOO (I)OQgOSDD&II

def fuel add(self, liters):
self.liters = liters
print (£'\nYou have topped up {liters} liters')
print (£'Fuel {liters} liters left\n')
self.x += self.liters * 12
print ("Car travelled distance:", self.x,"meter")

14.7.5 mo:og$:eé push_up method
Q < Q < Q < oc < < < < Q _Q@Q
aoo%ogo:sj 00256§,6OCCYC 0PN 08§3§ 6§, $C20R01 ooo:e’]og@:cgjc (0.0)05006070

(807 200)200 :)g):%éoaén og%:@zﬂ cqocﬁoogfe§qo(f§ eog@eﬁ print ogogoaén

def push up(self):
# Increment the x-position of the car.
self.x += 0.1
print("Car travelled distance:", self.x, "meter")

< C < o O < <
GS@O(T)O&C code 39@@390?(73 GGO@@DSOO@II

class Car():

S c.®e & (R e 06 o¢__.¢
(620530 (O)C\)UYDQD@C\J{IC (O\J)OOC\?@U)’) :Doz.%.coa@u

§
5
~n0
0On
o
(En

$Nons C o 06 e
(081} 08:%3(\2]0 (0.9) OOC\?@OD (0020 200)
Simulates a car travelled distance for a game,
or a physics simulation."""

def init (self):
# Each car has an (x,y) position.

self.x =0
self.y = 0
print ("Car travelled distance:", self.x)

def fuel add(self, liters):
# Top up fuel
self.liters = liters
print (£'\nYou have topped up {liters} liters')
print (£'Fuel {liters} liters left\n')
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self.x += self.liters * 12
print("Car travelled distance:", self.x,"meter")

def push up (self):
# Increment the x-position of the car.
self.x += 0.1
print (f"Car travelled distance: { self.x:.1f} meter")

oS . c C c C C
# my car O’L)Gs :D@ Car object 00®6L> [>]ep]e: OO@GSO’)OOOD@II

my_car = Car()
print (type (Car))
print (type (my_car))

Car travelled distance: 0
<class 'type'>
<class ' main_.Car'>

# 063 og%:oop_‘Su 3200 0.1 km espo&nén
my_car.push up()
# B S 52005 36.1 k 52005
30 (?) Q002 0PIV 3206 . m GEP OO0
my car.fuel add(3)
# o0dal 00800051 o6 36.2 kme 0520051
oc?" @ I . GT) &?
my_ car.push up()
# 8 S 52005 60.2 k 50005
30 (J) Q002 0PIV 320¢ . m GEP MV
my_ car.fuel add(2)

You pushed the car for (0.1 km): 0.1 km

You have topped up 3 liters.
Fuel 3 liters left
Car travelled distance: 36.1 km

You pushed the car for (0.1 km): 36.2 km
You have topped up 2 liters.

Fuel 2 liters left
Car travelled distance: 60.2 km

c N C ocC N c o c o Qo _C
0010005 0agOd0PI?R|$9D 0F) PSP GePe ©F) 23:0p9 method o3 Bode)
6g,032200p3 travelled distance 03 copgeol&saopSi

# 88 Gﬂ‘;:—?&)é Car class O% help () Es}é (906@ Celc

help (Car)

Help on class Car in module main :

class Car(builtins.object)
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C 9( ) Q C C( ) 9 Q0 2< C
| (620030 (2 C\)O)’JCX)@C\RIC OJ OOC\?GUD’) 389“?(:33?_,3”

SNons c 9 Q6 9 oC___ ¢
| 0003 epliev][e (0.29)D 00 (807 200)20 oaoz&coap_.zu)
o L (¢] L
Simulates a car travelled distance for a game,
or a physics simulation.

Methods defined here:

Initialize self. See help(type(self))for accurate signature.
fuel add(self, liters)

push up (self)

|
|
|
|
|
|  init (self)
|
|
|
|
|
|

14.7.6 Class Example-3a Hybrid Car Class
[§°5OB car class 03 8253825 Seo0&ezmné modif cof)@ °@8u 620588002303 820558
°e s T §P_3,°§1’@° T ° y T @ Lo °
e _0 c N

N C Q < o ° C.Q hY . C < C <
-%G(D’.) O’J(T)CDGl ?Q)QH_ZC\PZGGDCK\%QO? Hybrld car %B@G@DCZ?DO’]II CD('DG)GI(Y? 3’332380° GlCC\)@Z

°

c O N < < < Q N N 0 (o] Q NN
GeoC:q07 method (2)9&C 0D23DVOEELIMS GOICO: 9€3030:PAVCOIOIOMN)  IY  N§OQPO)
method (9)9 c0dcoad0lenS Sa88000Ss &20d S §2:6Cc0nS: 4 S
> PR0lER3I ©20580§00PO:EEICIANE 0PVl OR§:6)CCOPOE (026§,

00:030:000:20g] MBA380060R 30:03:03 9(Gie0np 32&dg0:(gd 0g5d
33 b % FO3 9
N

o8,

cs
3
s
(2]
2
]
3

T T

GG’.)(%S@CDOD SCL)CDC)O? @U% oqoegcﬂe@n Q@@GmOC%G@DC@DZDgDZ%CCD@ (7%(\%8033 QI’.)S('T%
< C N <
39§E)32C(D G@DCZ@DS&)&II

c 9 Q c C Q09 oc¢ ¢ o ¢ o _¢ <
* 620930 (0)a50200Y|C (J) Qhllepatevl 3835‘%‘3339_303 @cc\?mw@n
. o Q Q oc c
e Hybrid car battery o (o 28 ago:ogc chc ()03 0500602 92:&C0RVI

Q

A

C < C Q 00 oc¢

° ooo;a%gc?:cmc (().Q)mc\geooo (8079 200)200 og&C
import matplotlib.pyplot as plt

$matplotlib inline
plt.rcParams|['figure.figsize'] = (16, 3)

class Car():

c o ° c__C 9 09
vm”mmm(”Qmww@%P ym@Mm:m$mau
Hybrid car battery D o)

37)"006"(\)6 (O)OSC\%SOOO OJJ"géCD CII
L §]392833C3Cy) [ °T it
$3) 00 oc¢ S
o003 oo<? C\J)LIC (0.9) C\Peooo (GUJ’) 200) 2 O2&C0 I
Simulates a car travelled distance for a game,

or a physics simulation."""

def init__ (self):
# Each car has an (x,y) position.
self.x = 0
self.y 0
print ("Car travelled distance:", self.x)
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def

def

def

def

C

fuel add(self, liters):

# Top up fuel

self.liters = liters

print (£'\nYou have topped up {liters} liters.')
print (f'Fuel {liters} liters left')

self.x += self.liters * 2

print (£"Car travelled distance: {self.x:.1f} km\n")

battery charge(self, time hr):

# Charge Hybrid car battery

self.time hr = time hr

print (£'\n You have charged batter for {time_hr} hrs')
print (f'Batter full for {time_hr * 1} km. ')

self.x += self.liters * 1

print (f"Car travelled distance: {self.x:.1f} km\n")

push_up (self):

# Increment the x-position of the car.

self.x += 0.3

print (£"You pushed the car for (0.3 km): {self.x:.1f} km \n")

plot (self) :

plt.scatter(self.x, self.y )

plt.text(self.x , self.y+0.002 , str(round(self.x,1)
plt.grid(True)

plt.ylim((-0.3,0.5))

plt.x1lim((0,6))

plt.title('Hybrid Car Travelling Record')

plt.xlabel ('Kilometer')

ar() class méeaoodi@:cﬂ@n Car() class coon my_car aBLOS object 0303?@[&35@:

C Q
O)GGOCo@%

# Creat
my car
my car.

e a Car object
= Car()
plot ()

# onoal og%s:néu (0.3 km)

my_car.
my_car.

push_up ()
plot()

¥ 30 (9) Som ooéooéu (0.3 km+ 2km)

my car.

my_car.

fuel add (1)
plot()

# onoal og%zoaén (0.3 km+ 2km +0.3 km)

my car.
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my_car.plot()

Q Q c € .
# (J) Q?DGI@’) J)go)slmsogcsoaeu(Charge 2 hr Hybrid car battery)

my car.battery charge(2) # (1 km)
my car.plot()

# o003l og%sooéu #(0.3 km)

my car.push_up()

my_car.plot()

4 oooal og%soaéu # (0.3 km)

my_ car.push up()

my_ car.plot()

# (9) :?031 oocggeelmzog&a)éu # (1 km)
my_ car.battery charge (1)

my_ car.plot()

Car travelled distance: 0
You pushed the car for (0.3 km): 0.3 km

You have topped up 1 liters.
Fuel 1 liters left
Car travelled distance: 2.3 km

You pushed the car for (0.3 km): 2.6 km
You have charged batter for 2 hrs

Batter full for 2 km.

Car travelled distance: 3.6 km

You pushed the car for (0.3 km): 3.9 km

You pushed the car for (0.3 km): 4.2 km

You have charged batter for 1 hrs

Batter full for 1 km.
Car travelled distance: 5.2 km

Python Classes
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Hybrid Car Travelling Record

0s
04
03
02
01
w0 0.3
-01
02
03

N
w
AN
(o)}
W
(o)}
W
w0
N
N
n
N

3
Kilometer
14.8 Magic Methods

Magic method at%ooé@o syntax ogé saobc]sé sfaagé underscore c?ogg d]oogf special method
q[o2 @é@wén o%e@oé double underscores method orgcnp_%: G@Tooén Double underscore 093

dunder v 3909369105 G@Tsﬁeoooe@oé magic method qp:o% dunder method o’eejmé: GQT@SL
@wéu
14.8.1 The __str__() Method

Python object 3993(\?3035 str__() method :>o@e S’BC\%GQGC\?_p(YS(by default) %’1@:333: @o%:nén

print()o3 :1‘5::1)@53@910935: str__() method 093 G@To"?:ooén o§ object sfaogézé é’poé string qp:o?g

qq?(retrieve)qc%saogcﬁ @ogooéu
14.8.2 The __del__() Method
del__() method 339_3 501@::)33 object 3 q(ﬁ@éq%@@(ﬁ @ogooén object or%

L

cﬂcﬁcféoaé:aaé] __del__() method or% G@T(call):f?zoaén IO NE str__() method §<§: __del__()

method (7% 80@9@{5 G@%@eén
Point object §o°>sL> @[Q?cc)ooéu
u = Point(0,1)

v = Point(2,2)
print(u, v)

v. str_ ()

(2, 2)"

del (v) # delete v
v

Object deleted

NameError: name 'v' is not defined
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14.8.3 The__repr__method

< ¢ C < ¢ o ¢ c . o c <

__repr__method 20p5 class 03¢y 0PPOEEOO0DCROOVPY  object g G@D@GOSG]§

390305 @5ooéu (returns the object representation) 1 Qoed 6390(73035 vector class 093 3933@@

vector object mo%o%oop_geaooogoaéu o?LJ vector a 093’ @&Sq§ print(a)or_°L> 3’9:33@3991 esaoo%ogé

< sl Q Q
Goo[goooooap_g memory reference O%ODD @CGTQD@II

class Vec2D (object) :
def _ init (self, x, y):
self.x = x
self.y =y

a = Vec2D(4,5)
print(a)
< main__.Vec2D object at 0x00000251EDC6CC08>
o < Q _¢ c c <
__repr__method 03 COPYGERAPMCY|C vector a G@D@ G020l
class Vec2D (object):
def init (self, x, y):
self.x = x
self.y = y

def repr (self): # returns the object representation
return (" ({0.x'r}, {0.y!r})".format (self))

a = Vec2D(4,5)
print (a)
(4, 5)
Q cC ¢ ¢ C ocC (o) oc¢ C
__repr__method 0 63DMORC Gm@ooo:oa&zzao?cz (J)emz GE&CA0ROII

print (repr(a)) # vector a G@fg@sﬁ Gel&?[:l_‘gz

print(a._  repr ()) # vector a G&S@Gﬁ qu‘?ég

(4, 5)
(4, 5)
14.8.4 The __iter__ method
__iter__ method :Dé iterate o.Pf)ej eqooésgepeﬂomo? iterable @5@3938 @[c\?ﬁcosooén
o C . C (N [N ° c . C C
—iter__ 20p0 unpacking Qooogaaﬂogc 29:00p01 Unpacking poe20209¢5  vector m@zgcsﬁ X
co C co QO N C C C C C C N c [0 co c co
0§35 y 0088203 30005(gE: [gSo0pdn meclopl cwd(geoopd vector a o3 x 0>§3:ss y 00§

C 0

Bi(gos(gdemeol  unpack cpSad(ogpdagS_iter__ method ocopdeesiconieanne(ogoé  TypeError:

cannot unpack non-iterable Vec2D object Gosc{%éeén 6333(75085 __iter__ method @5 iterable

OSGSQDE (SGOS:D C”
® By 25

class Vec2D (object) :
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def init (self, x, y):
self.x = x
self.y = y

def repr (self): # returns the object representation
return (" ({0.x!r}, {0.y'r})".format (self))

def iter (self): #  diter method (T%define C\E&Dé"

return (i for i in (self.x, self.y))

a = Vec2D(4,5)
X, y=a
print (x)
print(y)

4
5

import math
class Vec2D (object):
def init (self, x, y):
self.x = x
self.y = y

def _add (self, other): # vector ()9 edl&s(gé:

return Vec2D (self.x + other.x, self.y + other.y)

def _sub_ (self, other): # vector sob(gés

return Vec2D (self.x - other.x, self.y - other.y)

def mul_ (self, other): # vector G@bﬂggéz
return self.x*other.x + self.y*other.y

def  abs__ (self): # Return the magnitude of vector
return math.sqrt(self.x**2 + self.y**2)

def eq_ (self, other):
return self.x == other.x and self.y == other.y

def _ str (self):

return '(%g, %g)' % (self.x, self.y)

def ne (self, other):

return not self. eq (other) # reuse eq

def  repr (self):
return (" ({0.x'r}, {0.y!'r})".format (self))
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class Vec2D 333?@@ vector u, v, w or%or% @[Q?éoaéu

= Vec2D(2,5)
Vec2D (4,2)
Vec2D (1, 3)
=u + v # (x+x , yty)

p £ Q4 e
Il

print (u)
print (v)
print (a)
(2, 5)

(4, 2)
(6, 7)

14.8.5 The __add__ method

The __add__ method ) operator :1)@c @ecﬂ&:mngmo(ﬂ @éwéu ecﬂé:@& @l&?ésﬁ

ocC < o C < c co c < co c N
mq,:.?ozg(self, other) Q320200 __add__ 20pS vector @ x 00§@3g|C2q|Ce Yy 0D5@s3|Ceq|Ct

cdIEEEGS0pSH
object. add__ (self, other)

print(u + v) # ( x+tx , yty )
print(u.__add__ (v))

object. sub__ (self, other)

print(u - v)
print(u.__ _sub_ (v))

14.8.7 The _mul__ method
__mul_ method &\ operator 20pS aac(goodScomgamn(*) ([gdoopSi egoadg: (gepdes

ocC C Q C < < co c N co c N
m§:§o§(self, other) Q320200 _sub__ 20p0 vector @ x 003@33|Ceq|Ce Yy 0D3QIdYCE]|Ct
c[GooS[5S: 35S

object. mul_ (self, other)

print(u * v)
print(u._mul_ (v))

18
18

14-19



Python Functions smof::ooageg%

14.8.8 The __abs__ method
__abs__ method &) operator 30[21_5 abs() [§o°>:>o[:1_§n abs() @[o?

<

§ B§onds (self )

Q__¢Q cl bs() S tor ﬁ e g Q¢ ¢ tor ﬁ Q Qc,
QY3001 abs{) 20RO VECtor Gl X OO00NM§:RE VECtor &l y {000 OO§

(ROO%@&S@&&%éH

Se)
103

colCzq) square root

print (abs (u))

print(u. abs_ ())

5.385164807134504
5.385164807134504

14.8.10 The __eq__ method
Q Q . [\
_eq__ method &\ operator oo@ ggj@c QOORCID :;o? @@oaen == |91909%

L

ocC C < co c <
0543503 (self, other) maaooo@n _eq__ oo@ vector @ x ooﬁs(?:sgeﬂc:eﬁc: y 00§®s32g|Ceg|Cs

% é@ @O)OO@II ?@90(\?@(9]0 True GO°O~D@II

°

print(u.__eq_  (v))

False
False

14.8.11 The __ne__ method

__ne__ method & operator 339_3 not equal(!=) QOORCIDD @éwén 1= @[méq 03§3§o°)?(self,

other) c332620051 __ 20p5 vector @ x 0§3:303/Csq)C: y 00§ 8saag)C2q)C: SE:0(g¢: (gSo0pSH

? E — R §QE32]CEICe Y OO§@EBICIFICE RCOPRYCE 2
Q C Q C <

x 2360705 y 00693 6pdag|C True coz0pdI

print(u '= v)
print(u._ _ne_ (v))

True
True

14.9 Overview of Magic Methods

Binary OperatorsBinary Operators
Operator Method
+ object.__add__(self, other)
- object.__sub__(self, other)

*

object.__mul__(self, other)

// object.__floordiv__(self, other)
/ object.__truediv__(self, other)
% object.__mod__(self, other)

* %

object.__pow__(self, other[, modulo])

<< object.__lshift__(self, other)
>> object.__rshift__(self, other)
& object.__and__(self, other)
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A object.__xor__(self, other)

| object.__or__(self, other)

Extended AssExtended Assignmentsignments

Operator Method
+= object.__iadd__(self, other)
-= object.__isub__(self, other)
*= object.__imul__(self, other)
/= object.__idiv__(self, other)
//= object.__ifloordiv__(self, other)
%= object.__imod__(self, other)
= object.__ipow__(self, other[, modulo])
<<= object.__ilshift__(self, other)
>>= object.__irshift__(self, other)
&= object.__iand__(self, other)
A= object.__ixor__(self, other)
|= object.__ior__(self, other)

Unary OUnary Operatorsperators

Operator Method

- object.__neg__(self)

+ object.__pos__(self)

abs() object.__abs__(self)

~ object.__invert__(self)
complex() object.__complex__(self)
(self)
long() object.__long__(self)

int() object.__int
(

float() object.__float__(self)
oct() object.__oct__(self)
hex() object.__hex__(self
ComparisComparison Operatorson Operators
Operator Method
< object.__lt__(self, other)
<= object.__le__(self, other)
== object.__eq__(self, other)
1= object.__ne__(self, other)
>= object.__ge__(self, other)
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> object.__gt__(self, other)

14.10 Built-in class attributes

Python class 035 class &\ @q(ﬁ@m(ﬁeﬂo:(ﬁ ew%@eo:eé built-in class attribute oosﬁlo

'] IS Q
olocaopoil

SN  Attribute Description

1 __dict__ It provides the dictionary containing the information about the class
namespace.
2 __doc__ It contains a string which has the class documentation
3 __name__ It is used to access the class name.
4 __module__ | Itis used to access the module in which, this class is defined.
5 __bases__ It contains a tuple including all base classes.
_dict__

. c C C C (N C C o] C c
__dict__ 20pd> class namespace &¢ 00200000p) 32]|0PI2COMIQEN G@D@GOZ:D@

dictionary @o%oaén

doc__
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__module__
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class Operator: # class 0203 0OPIGIOIMAOPOII
def init (self, x, y):

""" This Operator docstring."""

self.x = x
y

self.y
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def add(self):
return self.x + self.x

def multiply (self):
return self.x * self.x

my operator = Operator(3,4) # class en object 00(563 define C\?(S:Déll

print (my_ operator.add())
print (my_ operator.multiply())

print (my operator. doc )

print(my_ operator._ dict ) # object dictionary
print(my_ operator._module )

6

9

None

{'x': 3, 'y': 4}
__main

Operator. dict _  # class dictionary

mappingproxy ({' module ': ' main ',
' init ':<function _ main .Operator. init(self,x,y)>,
'add': <function  main .Operator.add(self)>,
'multiply': <function _ main_ .Operator.multiply(self)>,
' dict ': <attribute ' dict ' of 'Operator' objects>,
' doc_ ': None})
End
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