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OOP and Classes
Iteration Revisit
Error Handling
Random

enumerate() and zip() *

Unpack Operation *
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Z1. Class ® HDEDU

< A class (28) is the blueprint of a category of objects (instances).

< AITFIFFEObjectsEREZE:
<+ B1ERANEIE(Attributes)
<+ BHERNITA(Methods)

<+ A zri—EERAVEEZPYthon pre-definedficlasses, MIE(E
jkeyword class, FAIJAJLADIYE 2hYDatatype!




Z 1. Class Syntax ® HDEDU

closs MyDataType: # Class Nane <+ Constructor describes how the object will
et init(self, argl, arg2 be instantiated.
ettty = argl < This method is usually the first method
it hitt ol eone derallichalesr defined in a class spec.

# InstanceMeihad — —
def method(self, argl |
# Access OETeE; Attributes
temp = self.attrl + self.attr2 C
% Instance methods

# Modify Object Attributes
self.attr3 = temp * 2

return temp % Also known as class method (Methods
# Instance Hethod belongs to the class not instance)

et metnog e < Can be called without creating an instance
Aol TR of the class.

<some action>

return <something>
a = MyDataType(valuel, value2



Z 1. Class Diagram

Admin

Payment

+colletarals: string

+ add()
+ update()

#id: int

+ name: string

+ age: string

+ contactnum: string
- username: string

- password: string

Trasactions

#id: int
+ number: int
+ date: string

+ create()
+ update()

i

+ processDebit()

¢

1..1
1

Enrollment

#id: int
+ details: string

+ requirements: string

+ date: string

+ update()

| ]
Students Instructors
+ atmnumber: string + credentials: string
# enableUser() + add()
# disableUser() + update()
|

Course é

#id: int Subjects

+ amount: string
+ date: string
+ reciept: string

+ information: string

+ update()

+ processDebit()

™ HDEDU

* FANEBIFFFRXIXZE— 1 ClassHy
diagram

< It is a part of Unified Modeling
Language (UML), FA3EimiRclass
5classzZ|B{EAAX<&EBIdiagram

% Static content is indicated using

underline

Employee

-id: int

-name: String
+getld(): int
+getName(): String




Z 1. Class Diagram

+ field1: Type
+ field2: Type
+ field3: Type

+ method1()
+ method?2()

ClassName

+ ClassName()

Just like Flow Charts: You should be
able to convert from Class Diagram to

Code and vice versa

™ HDEDU

< Diagram head#Bs3EClass Name
<+ F—attributefImethodBISTII—NF
ST IZIAYACcessability

< +: Public (33111000, K2 +)

% -: Private

% #: Protected

4

L)

» F— " Method—EEConstructor!




Z 1. Getters and Setters ® HDEDU

% Getter are methods to retrieve attribute

class Person Values.
T S, ame e % Setters are methods that update
self.age = age corresponding attribute values.
def get_name(self < It i1s generally a bad practice to access and
return self.name modify attributes DIRECTLY:

def set _name(self, name
self.name = name

a = Person("Hilbert", 24
a.name = "Gilbert"
GEloeisage et a.get_name() = "Gilbert" # ERROR
return self.age a.age = -100
dof . a.set_age(-100) # Bad Age! and do nothing
et set_age(se age
if age >= 0
f = 323 |
e, T <+ BRpRFMESIRSE, @%@%ﬁﬁé‘[ﬁﬂ’ﬂlﬂ%ﬂ
print("Bad Age!" < XgF—LattributeFf IR B E S+ AIvalue update

whE, BEiFassignfUig, Foixemforce,



Z /1. Static (Class) Variables and Methods ® HDEDU

< Static variables belong directly to < Static methods also belong directly to
the class: the class:
: class Car
cllais_Cl_rc_le_ —— def __init__ (self, name

| self.name = name
self.consumption = 20 # kilo per litre

def __init__ (self, r

self.r = r def calculate_distance(self, litres

return litres *x self.consumption
def area(self

return self.r xx 2 x Circle.pi def kilo_to_mile(kilo
return kilo * 0.621371

< And can be accessed via R
the CIaSS name kilo = a.calculate_distance(20

————— miles = Car.kilo_to_mile(kilo

>>> 3.1415926 < One rule-of-thumb: ask yourself "Does it make sense to call

this method, even if no object has been constructed yet?" If
so, it should definitely be static.



Z 1. Some Comparisons ® HDEDU

» Class vs. Instance

< A class is a blueprint for creating objects (instances). It defines the
attributes and behaviors that the objects of the class will have.

Think of a class as a template or a set of instructions for creating
objects.

< An instance is a specific realization of a class. It is an actual object
created (instantiated) from the blueprint defined by the class. Each
instance has its own unique set of data and can behave
independently of other instances, although they all follow the
structure defined by the class.




Z 1. Some Comparisons ® HDEDU

<+ Procedural Programming vs. Object-oriented Programming
< Procedural Programming (E4<E{i;ZFunction)
< FERBARZEMREE

< Functionalise and reuse some just general program-solving patterns

<+ Control flow
< Object-oriented Programming (OOP) (EZAE{iZClass)

<+ Model a complex system’ s interaction between different modules

<+ Modularity and extensibility
<+ Inheritance, polymorphism, and encapsulation for code

organization and reuse (*)



Z 1. Some Comparisons ® HDEDU

% Functions vs. Methods

Functions are standalone blocks of code that perform a specific task,

while methods are functions associated with objects in object-oriented
programming and operate on the data within those objects. The choice
between using functions and methods depends on the programming

paradigm being used and the context in which the code is being developed.




Zm=1. Equality ® HDEDU

class Person: . .
AR CR Sl By default, the objects defined are

selitnamelsinamne compared based on memory addresses.
self.age = age

get_name(self):

return self.name >>> a = Person("A", 10
>>> b = Person("A", 10

set_name(self, name): >>> print(a == b
False

self.name = name

>>> print(a
<temp.Person object at 0x104ec@7a0>

get_age(self): >>> print(b
return self .age <temp.Person object at 0x104ec23f0o>
>>> C = a
int ==
set_age(self, age): Lo pmme e

1t age >= 0:

self.age = age
else:

print("Bad Age!")




Zm=1. Equality ® HDEDU

1 P : .« e
; aSZefefci)git__(self, name, age): ’:’ By deﬁn'ng __eq__( ) methOd,

self.name = name

celf.age = age we can freely design the equality
for our own class:

get_name(self):
return self.name

set_name(self, name):

>>> a = Person("A", 10
self.name = name

>>> b = Person("A", 10
get_age(self): >>> print(a == b
return self.age True
>>> b.set_age(11l
>>> print(a ==
. False>>> a = Person("A", 10
elsefelf.age - age >>> b = Person("A", 10
print("Bad Age!") >>> print(a == b
__eq__(self, person): True
if self.get_name() == person.get_name(): >>> b.set_age(11
i1f self.get_age() == person.get_age(): >>> print(a ==
return True

set_age(self, age):
if age >= 0:

False

return False




Z 1. String and Representation ® HDEDU

>>> a = Person("A", 10

>>> b = Person("A", 10

>>> print(a

<temp.Person object at 0x104ec07a0>
>>> print(b

<temp.Person object at 0x104ec23f0o>

*» When we try to print our own
defined objects, the message
follows Python’ s default template:

<"class” object at “memory”>

< But again, we can define __str__()
or __repr__() to overwrite the
default behaviour.

>>> a = Person("Hilbert", 24
>>> print(a

Person(Hilbert, 24

>>> print(str(a
Person(Hilbert, 24



Zal. str() and repr() * ® HDEDU

class Person: Usually define either __str__() or
def __init__(self, name, age): . H
Selt rane o mame __repr__(') will do the job. .
self.age = age But if we have them both, str_ () is
get_name(self): prioritized.
return sett.nane Deep down inside, they just define the

set_name(self, name): bahaviours called by str() and repr()

self.name = name

¢ see(eett) function.
et_age(se : . . . . . .
U Sl aee print() function implicitly involves those
set_age(self, age): functions to get the printing content.
if age >= 0:

self.age = age
else:

print("Bad Age!") >>> a = Person("Hilbert", 24

str__(self): >>> print(a
Féturﬁ—"Persoﬁ({}, {})".format(self.name, self.age) Person(Hilbert, 24
>>> print(str(a

__repr__(self): Person(Hilbert, 24

return "Person" .
>>> print(repria

Person




Zal. str() and repr() * ® HDEDU

< __str__(): This method is called by the str() built-in function and
by the print() function to obtain the "informal” or user-friendly string
representation of an object. It is meant to return a human-readable
string that describes the object. This method is often used for logging

or displaying objects to end-users.

< __repr__(): This method is called by the repr() built-in function to
obtain the "official" or unambiguous string representation of an
object. It should return a string that, when passed to the eval()
function, would create a new object with the same value. This method
is typically used for debugging and development purposes.



% break: terminate the iteration

< continue: skip the current iteration

i=20

while i < 10:
print(i)
if i ==
break
i+=1

i=20

while i < 10:
print(i)
if 1 ==

continue
i+=1



Zo?2. break and continue ™ HDEDU

< Just like return, any other code under them will be ignored.
< In nested loops, the keywords will only perform the action to the loop with
corresponding indentation level.

% In function definition, return can also terminate. What is the difference?

% How to draw the flow charts of

def f def f
code having break and i=0 i=o
while 1 < 10 while 1 < 10
continue? if i ==5 if i =5
break return
print(i print(i
i+=1 i+=1

print("Hello" print("Hello"



Start of Loop

Exit Loop

If condition
is true

Yes

If condition
is false Code inside the loop after having

the continue statement
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Z52. lteration Revisit

flag variablesCIL 7,

stop = True

help = '''Command List

EXIT ——- Shutdown the program

HELP ——— Get the list of all available commands
ECHO ——- Print the given message to the screen'''

while stop
command = input(">>>"

if command == "EXIT"
stop = False
elif command == "HELP"
print(help
elif command.startswith("ECHO "
print(command [5
else
print(f"Command {command} not found.

5 7 breakflcontinue, ffevent-controlled loopEFAI#A

stop
help
EXIT
HELP
ECHO

whil

M HDEDU

)
3
i
>

= True

= '''Command List

——— Shutdown the program

——— Get the list of all available commands
——— Print the given message to the screen'''
e True

command = input('">>>"

if command == "EXIT"
break

elif command == "HELP"
print(help

elif command.startswith("ECHO "
print(command [5

else
print(f"Command {command} not found."



Zm2. for loop ® HDEDU

. . % For-each loo
< Index based iteration * P

For <variable> in collection:
<+ Range 2 A8 8K S

(Bslicing) print(vartiable)

>>> 1= [1, 3, 5, True, -1.3
>>> for e in 1:

for 1 in range(start, end, step - print(e
print(i 1.
3
' 5
1 = start :
while 1 < end i
print(i >>> for c in "abcdefg":

print(c
i += step

Q - D Q 0 T 9

% Assignment, Final A#IRICA(EE




+ LUNE

FIEfTIRRRHtA?

1=1[1, 3, 5, True, -1.3]
for e in 1:

e =2
print(1)

i=20

while i < len(1):
1[i] = 2
i+=1

print(1)



+ LUNE

FIEfTIRRRHtA?

1=1[1, 3, 5, True, -1.3]
for e in 1:

e =2
print(1)

i=20

while i < len(1):
1[i] = 2
i+=1

print(1)

1=11, 3, 5, True, -1.3]

for e in 1:
e =2
print(1)

i=20

while i < len(1):
1[i] = 2
i+=1

print(1)]

for i in range(len(1)):
1[i] = 2
print(1)



Z 3. Error Handling - ratise ® HDEDU

< Sometimes our program would run into some situations that it makes no
sense to continue execution. However, it also should not be no differece

between normal program termination.

<+ We raise (throw) an error and let the program crashes!

def divide(a, b

# BRE90 >>> raise'_Ze_rcﬁ)l_\ll_s1_0n_Er_ro_rI
if b == Traceback Eogt_rgcgn¥ EaTl last):
# What should we do? File "<stdin>", 1line 1, in <module>
ret =a /b ZeroD1v151oQg[fqr _______________
return ret >>> ralseIZeroD1v151onError 'b cannot be zero!" 1

Traceback (most recent call last):
File "<stdin>", 1line 1, in <module>
ZeroDivisionError: b cannot be zero!



Z 3. Error Handling - Error Catching ® HDEDU

< Sometimes we may suspect some part of our code might run into errors,

when this does happen we want to handle it specifically rather than just

letting i1t crashes and ends the whole program.

try
<Code> TEERT :
With> et ivide(a
<Potential> Yy
ret =a /b
<Error> s
except ZeroDivisionError
except ot (b . L
# When the error does occur, do... prin canno € 2ero:
return ret
else
# When the error doesn't occur, do
finally

# When the handling finishes, all do...



» Didn’ t catch the error

~

Program
Continues



Z 3. Error Handling — Exception Hierarchy (*) ® HDEDU

______ S M
l s G G| % Inheritence (*)
BaseExceptionGroup
GeneratorExit .
KeyboardInterrupt o0
SystemExit ¢ E°g" Car
Exception

—— ArithmeticError J
FloatingPointError % TeS|a
QverflowFrror _ _

- AssertionError ‘:‘ TrUCk

— AttributeError
—— BufferError .
— eorerror | 2 Etc.
— ExceptionGroup [BaseExceptionGroup]
— ImportError >>> try:
L— ModuleNotFoundError a =1
—— LookupError * -
': IndexError . b =0
KeyError
- MemoryError . c=al/b
T . except BaseException:
L— UnboundLocalError _ o
| OSError . print("Caught the zero division error!"
BlockingIOError

ChildProcessFrrar

Caught the zero division error!

)

< The ZeroDivisionError was caught because it inherited from BaseException



2 23. Only do Error Handling when you must

>>> g = "1"
>>> a.1lsdigit
True
>>> try
int(a
except ValueError
print("False"
else
print("True"

True

a
b

o
~ b=

try
c=a=xb
except
print("Fail"

if type(a) != int
print("Fail"

if type(b) != int
print("Fail"

c=a=xb

™ HDEDU

< Error Catching2

HEMNREIFER,

4Ab

1E=control

fIOW%:F/J&E’JIEU%EE}L

233

try-except



Zm4. Random ® HDEDU

random. random()
Return the next random floating point number in the range [0.0, 1.0).

6

| ‘ ‘ | ‘ , |

0.0 0.2 0.4 0.6 0.8 1.0
* BEZVIHRR, JEXEEEZ PSS

L)

random. randint(a, b)
Return a random integer N such that a <= N <= b. Alias for randrange(a, b+1).

L)

*
~7v
I

dll

F&=random.randint(a, b)RFEVSE

L)

\'z

=g Zatt8E2brY([a,b])



< Usually use along with for loops.

>>>a = [1, 2, 3, 4]

>> b = ['a', 'D', 'c'l]

>>> zip(a, b)

<zip object at 0x1011340c0>
>>> for e in zip(a, b):

. print(e)
(1, 'a')
(2, 'b")
(3, 'c'")

>>> 1 = [1, -9.99, False, "abc", None, (2, 2)]
>>> print(enumerate(1))
<enumerate object at 0x101014810>
>>> for e in enumerate(1l):
print(e)

(0, 1)

(1, -9.99)

(2, False)

(3, 'abc')

(4, None)

(5, (2, 2))

>>> for i, e in enumerate(l):
print(i, e)

01

1 -9.99

2 False

3 abc

4 None
5 (2, 2)



Zm6. Unpack * ® HDEDU

< Unpacking in Python refers to the wotupte = (1 2 3
process of extracting elements from -
collections (like lists, tuples, or o o B e
dictionaries) and assigning them to st - 1, 2.3 4.5
Individual variables. s, S, Tt S Ll

. . . . def my_function(a, b, ¢

< It allows you to easily assign multiple print(a, b, c
values contained within collection to T
multiple variables in a single LTI A
statement. det 10

a, b="~F

# Swap values between two variables
a, b=>b, a
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Classes Communication Example




class Car:

def

def

def

def

__init__(self, name, capacity):

self.name = name

self.capacity = capacity

# Array

self.seats = []

i=20

while i < self.capacity:
self.seats.append(None)

i+=1
count(self):
num = @
i=0

while i < self.capacity:
if self.seats[i] is not None:

num += 1
i+=1
return num

pickup(self, person):
if self.count() < self.capacity:
i=90
while i < self.capacity:
if self.seats[i] is None:
self.seats[i]l = person
return True
i+4=1
else:
return False

kickout(self, person):

i=20

while i < self.capacity:
temp = self.seats[il

if person == temp:
self.seats[i] = None
return

i+=1

class Person:

def __init__(self, name, is_happy, age):

self.name = name
self.is_happy = is_happy
self.age = age

def __repr__(self):
return self.name

car = Car("RERH", 3)

pl = Person("Ada", True, 12)
p2 = Person("Bill", True, 25)
p3 = Person("Cherry", False, 12)

p4 = Person("David", False, 12)

print("Start with an empty car", car.count())

print("Add Ada", car.pickup(pl))
print("Count", car.count())
print("Add Bill", car.pickup(p2))
print("Count", car.count())
print("Add Cherry", car.pickup(p3))
print("Count", car.count())
print("Add David", car.pickup(p4))
print("Count", car.count())
print("Car seats:", car.seats)



Random Password Generator ® HDEDU

i

: H
Write a function that outputs a randomized password base on two (B¥mrel)
parameters char and length.

char: A list of characters where it contains all the possible
characters to be used in the password string generated.

Length: the length of the password.

>>>generate_password(|'a', 'b’ 4
‘aabb’



import random

def generate_password(chars, length):

pass

chars = ['a', 'b', 'c', 'd', 'e', 'f',

1t', '‘m*, 'n*', 'o', 'p', 'q', 'r',
'y', 'z', 'A', 'B', 'C', 'D', 'E',
'Lll lMll lNll 'oll lP'! 'Q'l 'SI!
‘z', ‘1Y, '@, '#'Y, '$Y, ', ',

print(generate_password(chars, 8))
print(generate_password(chars, 16))
print(generate_password(chars, 32))

st
Er
T
e

lgl'
ltl'
IGI,
IUI'
l*l]

e
"
R
e

g
e
e
W

Ty
W
g,
X,

K
'
e
v



Code — Sort ® HDEDU

(B2

Write a function sort(11) that receives a list of integers and return
a sorted list in ascending order.
« Assume the list does not contain duplicates.

sort([4, 5, 2, 8, 1, 0, 3, 7] -> [0, 1, 2, 3, 4, 5, 7, 8]



Intuitive Sort with Min ® HDEDU

Function my_sort(collection):
new collection = []
1=0

while 1 < len(collection):

temp = find Ei/MJelement in collection
new_collection.append(temp)

return new_collection



Function bubble _sort(collection):

while 1 < length of the collection then
j =0
while j < length of the collection - 1 - 1 then
if collection[j] > collection[j+1] then

swap values between collection[j] and collection [j+1]

j +=1

Descending order?
return

I I I N I NN DU N
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raise <Error>

How to throw an error?

raise <Error>('message') J class
—
try-except . Constructor
_— Error Handling — Getters
try-except-else-finally Instance attributes and methods
N How to catch an error? r ( Setters
Exception Hierarchy ) Static variables and methods
a
AR A AREBEARHError Handling! ) Class —| Class Diagram
[0, 1)Z BRI BEHEL random. random () [ _str__O and __repr()-- String Representation
[a, b] Z [BIRIBEAEL random. randint(a, b) | Random g __eq__() Equality
Week 7-8 , _ _ ,
1 for loopsiZER L ProceduralProgramming vs.Object-oriented Programming
=)
zip() : his%, A McollectionB7E—iR (IREHE) break
enumerate() : $FFRARAY zip , IB—"collectionfelementFIE 3T Iteration Revisit continue

zi and enumerate() * - -
findexH& PO 0 range() :index-based

for loops

L for-each: element-based
Python4F & Syntax

5 {EmanipulateZvarialbestIT{E J— Unpack*







FHiRHE ® ooy

 Testing
 Black box vs White box testing
« Unit Testing
« Edge cases / Corner cases
 File I/O

« How to read a file?

« How to write to a file?
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