21 day challenge with Python

Part 0 out of 21

Print(“what do we need ?”.title())

1-Python History

2-Python source
3-Python IDE
4-Python text editor
5-Python courses

6-Python documents




1-Python History?

It was created by Guido van Rossum, and first released on February 20, 1991.

Zen of python :

o Beautiful is better than ugly.

o Explicit is better than implicit.

o Simple is better than complex.

o Complex is better than complicated.

o Flat is better than nested.

o Sparse is better than dense.

» Readability counts.

« Special cases aren't special enough to break the rules.

« Although practicality beats purity.

» Errors should never pass silently.

o Unless explicitly silenced.

« In the face of ambiguity, refuse the temptation to guess.

o There should be one — and preferably only one — obvious way to do it.
« Although that way may not be obvious at first unless you're Dutch.
o Now is better than never.

« Although never is often better than right now.

« If the implementation is hard to explain, it's a bad idea.

» If the implementation is easy to explain, it may be a good idea.

» Namespaces are one honking great idea — let's do more of those!

LETS GO TO THE NEXT PART, IF YOU WANT TO KNOW MORE ABOUT PYTHON HISTORY, SEARCH IT.




2-Python Source?

You should install python from: python.org

Last version, released about a week ago.

Python

e python’ I -

About Downloads Documentation Community Success Stories News Events

All releases
Download for Windows
Source code 1age can pick up
Hello, I'm Pyth| Python 3.10.0

; lean syntax and
Windows

Note that Python 3.9+ cannot be used on Windows 7 or r appetite with

mac0S earlier.

Not the OS you are looking for? Python can be used on
Other Platforms
What is your na

Python License View the full list of downloads.

many operating systems and environments.

Hi, Python.
Alternative Implementations

Python is a programming language that lets you work quickly
and integrate systems more effectively. » Learn More

Get Started Download Docs Jobs

https://www.python.org/ftp/python/3.10.0/python-3.10.0-amdb4.exe Python source code and installers Nacumentation for Pvthon's 1 noking for work or have a Puthon

You should install the file.

THAT’S ALL.




3-Python IDE?

There is always an argue between developers over which IDE is better.

I won't get into this fight because neither of us has the time, but I think the
best Python IDE is PyCharm.

You can download the free version of PyCharm from : jetbrains.com

Developer Tools Team Tools Learning Tools  Solutions Store Q @ » 3

PyCharm Coming in 20213 What's New Features Learn Buy

Download PyCharm

Windows macOS Linux

Professional Community

For both Scientific and Web Python For pure Python development
Version: 2021.2.2 development. With HTML, JS, and SQL
Build: 212.5284.44 support.
15 September 2021

System requirements

Free trial Free, built on open-source
Installation Instructions

Other versions

Third-party software
Get the Toolbox App to download PyCharm and

its future updates with ease




4-Python Text Editor?

Do not be too sensitive about what text editor you want to use.

They all do the same thing, but my favorite one is : VS code

You can use whatever you like.




5-Python Courses?

Best python courses which are very useful on the Internet :

1-Youtube

Python Tutorial - Python for Beginners [Full Course]
PYT H 0 N 21M views * 2 years ago
@59 Programming with Mosh @

FULL COURSE

Want to learn more from me? Courses: https://codewithmosh.com Twitter: https://twitter.com/moshhamedani Facebook: ..

cc
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~ PYTHON
Advanced
(Hleddo (gl Hijgel 0l L Gungidely  (yhjgal
(8 yainy)
—7 -
Phaeyse (g3l Shaoye 3=

3-Coursera

Browse > Computer Science > Software Development Offered By

UNIVERSITY OF
Python for Everybody Specialization MICHIGAN

Learn to Program and Analyze Data with Python. Develop programs to gather, clean, analyze, and visualize
data.

% % % % % 4.8 178,215 ratings

E Charles Russell Severance
v




4-Code Academy

Python 0JOXO!

Recommended

Festured resources

Python 5 Codecademy Python & Synkan i Irerta g Python 5
= I-‘II:I"JF.' : ' Cheatshee? Localy ~ 1t
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6-Python Documents?

Best python documents (we will get to know more about this part soon) :
1-W3 Schools

@ar HTML Css JAVASCRIPT SQL PYTHON PHP BOOTSTRAP HOW TO W3.CSS JAVA JQUERY C++ C#

Python Tutorial Python TutOI‘Ia|

Python Intro
Python Get Started

Python Syntax

Python Comments

Python Variables

Python Data Types Lea rn Pytho n
Python Numbers
Python Casting
Python Strings Python can be used on a server to create web applications.
Python Booleans

Python Operators Start learning Python now »
Python Lists

Python Tuples
Python Sets
Python Dictionaries
Python If...Else

Python While Loops Learning by Examples

Python For Loops

Pythen is a popular programming language.

Python Functions With our "Try it Yourself” editor, you can edit Python code and view the result.

Python Lambda
Python Arrays
Python Classes/Objects

Python Inheritance

Example

int(“Hello, World!"
Pvthon Iterators A print("Hello, Hor )

2-Codes Dope

D CobEs

# About Courses Discussion Practce Blog PRO

Python Introducti

Python Tutorial - Introduction

Pyt

Python Basics

Python Variables Python Video Lectures

Python Data Types

Python is a widely used high-level dynamic programming language. It is a very simple, friendly and easy to
Python Input learn programming language. It is the best choice for a beginner programmer. Python source code is also
available under GNU General Public License (GPL).

Who use Python?

Python Operators
Python If and Else

Python While Loop . L . . .
As mentioned above, it is a widely used programming language. Some of the places where Python is used

Python For Loop are :
* Google - Python is one of the key language used in google.

¢ Philips - Philips uses Python for the sequencing language (language that tells what steps each robot
Python Lists should take).

Python Break and Continue

F
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I tried to say everything you need to start learning Python without going into details.
-By : Ali Moeinian

You can find me easily on LinkedIn app.
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21 day challenge with Python

Part 1 out of 21

Print(“Let’s Start ?”.title())
1-Syntax
2-Arthmetic operations
3-Variables
4-Int,Str,Complex,Float
5-Input,Output

6-Comment
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] File Edit Selection View Go Run

Python_Challenge.py X

Python_Challenge.py > ...
a=45
b=48
c=20




File Edit Selection View Go Run

Python_Challenge.py X

Python_Challenge.py > [€] Farzand
Pedar=45
Madar=4e
Farzand=20
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False def
None del
True elif
and else

as except
assert finally
break for
class from
continue global

Adad mokhtalet=15
matn ='Salam rofagha

1256

12.256

‘'These are wrong lr

if raise
import return
in try

15 while
Lambda with
nonlocal yield
not

or

pass
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DS
Python_Challenge.py @

Python_Challenge.py » [€] String_Holder2

character Holder ‘A
String Holder = "Ali";

character Holderi="a

character Holder2="a

String Holderi="ali’
string Holder2="ali"
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print: >s05 s
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on_Challenge.py > ...

Adade _sahih=128

Adade Ashar=12236.56632

Adad mokhtalet=15 .

_ - . *
matn ='Salam rofagha &' W) G““Ju u.\A\S
L.

Ayl Laal &
print(Adade_sahih) 2
print(’ ! . Z.
print(Adade Ashar) M J:’).'.‘S‘-'
print(’ !

print(Adad mokhtalet)

print(’

print(matn)

print(’

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/AppData/|
128569946

PS C:\Users\User\Desktop\Python\python projects> []
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Python_Challenge.py > ...
Adade sahih=128569946
Adade Ashar=12236.56632
Adad _mokhtalet=15
matn ='Salam rofagha &'

print{adad mokhtalet, Adade Ashar , Adade sahih))

TERMIMNAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/
15 12236.56632 128569946

PS C:\Users\User\Desktop\Python\python projects> |}
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Python_Challenge.py > [€] Adade_sahih
1 Adade sahih,Adade Ashar,Adad mokhtalet=128569946,12236.56632,15
print(Adad mokhtalet, Adade Ashar , Adade sahih)

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/AppData/Local/Programs
15] 12236.56632 128569946

PS C:\Users\User\Desktop\Python\python projects> ]
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Python_Challenge.py > .

Esm=input(’ Lotfan esmeto begoo :')

Famil=input( Lotfan famileto begoo :")
print{Esm + Famil}

TERMIMAL

PS C:\Users\User\DesktepiPython\python projects> & C:/uUser
Lotfan eqmetn begoo GALi

to begod_:Moeinian

\User\Desktop\Python\python projects> ||
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Python_Challenge.

Esm=1input(’ Lotfan esmeto begoo :')

®mil-input(’Lotfan famileto begoo :")
print{Esm +" ° Famil})

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/Use
Lotfan esmeto begoo :Ali

Lotfan Familet@ begoo :Moelnian
T C:\Users\User\Desktop\Python\python projects> |
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Python_Challenge.py
print(2+2)
print(2*3
print(2
print(24/2)
print(256//6)
print{15%3)

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/U
4

6

16

12.0

42

%]

PS C:\Users\User\Desktop\Python\python projects> |}
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21 day challenge with Python

Part 2 out of 21

A C,
Last part of §'lmples;bjects? . title()

1- More rules of python syntax
2- Built in functions
3- Key words
4- Conditions
5- Logical operators
6- Arguments vs parameters
7- Standard python documents
8- Type conversion
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Command Prompt - python B O X

Microsoft Windows [Version 10.0.19041.1288]
(c) Microsoft Corporation. All rights reserved.

C:\Users\User>python
‘tags/v3.10.0:b494159, Oct 4 2021, 19:00:18) [MSC v.1929 64 bit (AMD64)] on win32
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- Built in functions — 2
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* numbers in range(@,21):
print{numbers)
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>>» print('deghat kon be built in fucntions'.upper())
DEGHAT KON BE BUILT IN FUCNTIONS

>»> print( 'deghat kon be built in fucntions'.title())
Deghat Kon Be Built In Fucntions

-4
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Python_Challenge.py > ...

age=25
age<le:
print(‘'salam bache')
age>10 age<40:
print('salam agha")

print(‘'salam marde ziba')l

D oS s (Al A8l (m ¢3.10 Ol st (S age § s a e WL

Python 3.10 Features | Ramin F.

n 'not found’
403:
rn ‘not allowed'

y "“i'm teapot!”

n 'Siyanat is on! RIP Internet'
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Python_Challenge.py X

Python_Challenge.py ~ ...
age=20
age>16 age<23:
print(‘ye chizi masalan inja print mishe.")

age ali=23
age_mohammad=35
age ali 2ED ge _mohammad<4@:
print('ye chize alaki inja print mishe')

10 printD

TERMINAL

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreé6

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/U
/python projects/Python_Challenge.py"”

ye chizi masalan inja print mishe.

ye chize alaki inja print mishe

False

PS C:\Users\User\Desktop\Python\python projects> D
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https://docs.python.org/3/library/
https://docs.python.org/3/library/
https://docs.python.org/3/library/
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Python_Challenge.py > ...
®mber1-25365
print(numberl)
printftype(nuaberl})

number2=float(numberl)
print(number2)
print(type(number2))

string_number=str(number2)
print(string_number)
print(type(string_number))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users
/python projects/Python_Challenge.py"

25365

<class 'int">

25365.0
<class 'float'>

25365.0
<class 'str'>
PS C:\Users\User\Desktop\Python\python projects> I
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Python_Challenge.py X

Python_Challenge.py > ...
numberl=input('adad vared konid
print(numberl)
print(type(numberl))

number2=int(input('adad vared konid
print(number2)
print(type(number2))

number3=float(input('adad vared konid :
®int(number3)
print(typelnumber3))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/Ap
/python projects/Python_Challenge.py"

adad vared konid : 4562

4562

<class 'str'>

adad vared konid : 4562
4562
<class 'int'>

adad vared konid : 4562

4562.0

<class 'float'>

PS C:\Users\User\Desktop\Python\python projects> D
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LY Windows PowerShell
Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreb

PS5 C:\Users\User> python
Python 3.10.8 (tags/v3.18.8:b49459, Oct 4 2821, 19:00:18) [MSC v.1929 64 bit (AMD64)] on win32

Type "help", "copyright", "credits" or "license" for more information.
N BN N SN D BEN EEN BN BN BN N S B B B B B N B B B B B B B B .

>> # By : Ali Moeinian

Boecersy21 s )3 manf




& S

a2l LSl PyCharm L Js) D)
228 S ve code L (i
) S emd lse 58 gm0

.windows PowerShell s 5 a8 535

:Q&gﬁjﬂua‘)de\ﬁ%\%gu Lﬁj)&\jj\jfstringj\odﬁiu\—l

name "ali’
last_name="'Moeinian'

age=28
print('Hello my full name is : ' name t last_name "and im ' str(age) ' years old.
name = 'ali’

last_name="'Moeinian'

age=20
print(f'Hello my full name is : {name} {last_name} and im {age} years old.'
name = 'ali’

last_name='Moeinian'
age=28
print('Hello my full name is : {} {} and im {} years old.'. (name,last_name, age)

name 'ali’

last_name="'Moeinian'

age=28

print('Hello my full name is : %s %s and im %i years old.' %(name,last_name, age)

/python projects/Python_Challenge.py"

Hello my full name is : ali Moeinian and im 20 years old.
Hello my full name is : ali Moeinian and im 2@ years old.
Hello my full name is : ali Moeinian and im 2@ years old.
Hello my full name is : ali Moeinian and im 20 years old.
PS C:\Users\User\Desktop\Python\python projects> D
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: while & m a0 dy

L]
WA 5555 ¢y sae 43 i 3y gl sl oS
counter = @ ol B 50 sy Osile o jlad ('a.u\
age 23 w Fooonu 5 9
. ) o8 KAl 5 il counter )
age<30:
"YOU ARE MORE YEARS OLD. ". age
counter 1
counter
counter e
age 35
age<30:
"YOU ARE MORE YEARS OLD.". age
counter 1
counter
ou are more than 30
PROBLEMS OUTPUT DEBUG COMNSOLE TERMINAL

PS C:\Users\User\Desktop\Python\python projects> &
/python projects/Python_Challenge.py”
YOU ARE MORE 23 YEARS OLD.

you are more than 3@
PS C:\Users\User\Desktop\Python\python projects> D
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L [€]
iterable_list=[2,3,4,5,12,14,16, 'ALI"', ' IRAN'
1tems 1terable list:

print| [items

PROBLE

AS OUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python\python projects> D
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...Program finished with exit code 0
Press ENTER to exit cc:ns-::le.D
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@ Python_Challenge.py X

-7 (2]

numbers range(e,11
print/ numbers

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python\python projects> &
/python projects/Python_Challenge.py"

Wooo~NdhhwuypkpwmpmRPeo®

1@
PS C:\Users\User\Desktop\Python\python projects> I
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for numbers in range(©,11):
print (numbers
print('---------------——--—--—~—- '

for numbers 1in range(©,11,2):
print (numbers

Print('===--=-=mm e mmm e e oo -

for numbers in range(11,06,-2):
print (numbers

@ )
2 1
4 2
6 3
8 4
5

16 6
________________________ .
8

e aas————————————————————————————— 9
10
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bechap('python data structures (pt 1) and functional programming !")

one = 'Functional programming and the reason why is that good ?'
two = 'Recursive fuinctions in python’

Three = 'Introduction to python data structure &

Four = 'Lists and all useful methodes’

Five = 'Tuples VS Lists’

B> sl
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def exapmle of function(Input _arg):
print(Input_arg * 4)

input_arg=input('Please write your name :

exapmle of function(input_arg)
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def exapmle_of function(Input arg):
return Input_arg * 4

print(exapmle_of_function(input_arg))

s Functional Programming ! ¥ b (m Cus a8 olsed 4 Y
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def factorial(number):

if number == 1:
return 1
else:

return (number * factorial(number-1))

numer=int(input('Please Enter a number : "))
print(factorial (numer))




def recur_fibo(n):
if n <= 1:
return n
else:
return(recur_fibo(n-1) + recur_fibo(n-2))

nterms=int(input( 'Enter a Number : "))
1if nterms <= 0:
print(“Plese enter a positive integer")

else:
print(“Fibonacci sequence:")

for 1 in range(nterms):
print(recur_fibo(1i))
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numbers=[1,2,12.5,3565,225.256,257]
print(numbers|)

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/UserJ
/python projects/Python_Challenge.py"

[1, 2, 12.5, 3565, 225.256, 25j]

PS C:\Users\User\Desktop\Python\python projects> I

(<]
numbers=[1,2,12.5,3565,225.256,257]
for items in numbers:

print&itemsﬂ

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/
/python projects/Python_Challenge.py™

1

2

12.5

3565

225.256

257

PS C:\Users\User\Desktop\Python\python projects> D




[]
names=["'Ali' , 'mohammad' , 'maryam' , 'neda’]
for items in names:
print(len(items))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Use
/python projects/Python_Challenge.py"”

PS C:\Users\User\Desktop\Python\python projects> D

(]
names=["Ali" , 'mohammad’ , 'maryam’' , ‘neda’]
int_len_names=[]
for items in names:
str_to_int=int(len(items))
int_len_names.append(str_to_intﬂ
print(max(int_len_names))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/
/python projects/Python_Challenge.py"

8

PS C:\Users\User\Desktop\Python\python projects> D

48 250 die 6 e S aAS 4yl b Gwd i@ dalsy 5 So

uJ\)\eAJ)m e.\.\S\AbJ\A.Lm‘LQL‘“““)\L*q}ﬁ)\-ﬁ‘—jb‘)‘)&.ﬂou‘yﬁd‘)d
S oalaiu) aa Lo 2ia
ady Jalise W die Cpl (59 500 Ak O5i0 A4S A4 dagae (5 435 Ll

S O pddaia Al U a5 2Tis age A4S




U i€ ol ad S o yme Galla (pl hea i (555 4S (A Ciia S )
8l 5 1 alai) b o L 3 sie 48 IS 5 e el

numbers=[int(input('enter numbers : ")) for nums in range(int(input('how many numbers you want to enter?')))]

even_nums=[]
odd_nums=[]
for items in numbers:
if items % 2 ==
even_nums . append (items)
if items % 2 != @:
odd_nums.append(items)
print(even_nums)
print(odd_nums)

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/AppData/Local/Programs/Python/Python31@/python.exe "c:/Users
/python projects/Python_Challenge.py"

how many numbers you want to enter?6

enter numbers : 12

enter numbers : 10

enter numbers : 11

enter numbers : 30

enter numbers : 33

enter numbers : 69

[12, 1e, 3e]

[11, 33, 69]

PS C:\Users\User\Desktop\Python\python projects> I

D Adie g g 2 4 0 O W G sla eSail s 5 o sialy Al




Method Description
nge_Lda } Adds an element at the end of the list
clear() Removes all the elements from the list
copy() Returns a copy of the list
@Q_ Returns the number of elements with the specified value
@(E ) Add the elements of a list (or any iterable), to the end of the current list
index() Returns the index of the first element with the specified value
insert() Adds an element at the specified position
\ ég[z : } Removes the element at the specified position
remove() Removes the item with the specified value
reverse() Reverses the order of the list
rs:_rta 1 Sorts the list

S = =

At i aga 5 83308 p At Sl adS Jikalie ) O5d) 5048 (U
rla i—4

LS 58 Wl 1 B g0 ) L Jis G

list=[] tuple=() : _elda—-1

s (S 3l A n—2

List Tuple

It is mutable It is immutable

The implication of iterations is time-consuming in Implications of iterations are much faster in
the list. tuples.

Operations like insertion and deletion are better
Elements can be accessed better.

performed.
Consumes more memory. Consumes less memory.
Many built-in methods are available. Does not have many built-in methods.

Unexpected errors and changes can easily occur in

lists.
Unexpected errors and changes rarely occur in

tuples.
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21 day challenge with python QP

" Part5outof 21 i
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Command Prompt - python

C:\Users\User>python

Python 3. (tags/v3.10.0:b494f59, Oct 4 2021, 19:00:18) [MSC v.1929 64 bit (AMD64)] on win32
Type “help", "copyright", "credits" or "license" for more information.

>

»>»> print(' Data structures in python - last part ")

Data structures in python - last part

P>

>3> # ] all kinds of variables in python

all ways of set a name for variables
Dictionaries

Setsg

&JJJJJJJJM}P\HH‘L

¢ o sha osilla




L gy AW e plgl — 1

Mh})d&ﬁﬁ@\yewwﬂd‘)dﬁmcgwLS)»\JMJJ::\A
EPRP

my age=20
my name='ali’
my country="iran'
def show age():
print('My first name is {} and im {} years old and im from {} .'.format(my name , my age , my country))

show _age()

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/AppData/Local/Programs/Python/Python310/python.exe "c:/Users
My first name is ali and im 20 years old and im from iran .
PS C:\Users\User\Desktop\Python\python projects> |J

QM&JM‘JMQJMe‘JS‘YbJMAJJ

sl e pie (S Ay

Variables that are created outside of a function (as in all of the
examples above) are known as global variables.

Global variables can be used by everyone, both inside of functions
and outside.
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return make age double

age = int(inputl(’ Please eneter your age : "))
print(double age(age))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/Use
Please eneter your age : 20

46

PS C:\Users\User\Desktop\Python\python projects> ||

RPTIRTY PEQG i

09 ax lon il ola yaaie 55 Lo 435ae LT Ll
z zZ . .
any predefined way to make constant variables in python )¢ Q

Q. All [»] Videos £] Images = News : More Tools

About 577,000 results (0.44 seconds)

How to create a constant variable in Python?
You cannot declare a variable or value as constant in Python. Just don't change it.
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pconst 1.0.0

pip install pconst & Released: Oct 28,2018

"pconst" library provide you const-like function on Python.
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Constant variable the name itself says that it is constant. We have to define a constant variable at the

time of declaration. After that, we will not able to change the value of a constant variable. In some

cases, constant variables are very useful.

Creating constant variables, functions, objects is allowed in languages like c++, Java. But in python
creating constant variable, it is not allowed. There is no predefined type for a constant variable in

Python. But we can use pconst library for that.

—

pip install pconst
Below are some examples which depict how to use constants in python

Installation:

Example 1:
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myfavoriatename
MYFAVORITENAME

myFavoriteName =
MyFavoriteName =
my favorite name =
My Favorite Name
MY_FAVORITE_NAME
_myfavoritename
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Example_Dict={
"‘name’

"country’ : 'iran’,
‘programmin language' : ‘python , c++°

sl g plSy “thjﬁ‘z@_.qc\)&ua\ujd

Example_Dict={

Item

key Value




Method
clear()
copy()
fromkeys()
get()
items()
keys()
pon().
popitem()
setdefault()
update()

values()

a5 dSan sla e (i age Ll g

Description

Removes all the elements from the dictionary

Returns a copy of the dictionary

Returns a dictionary with the specified keys and value
Returns the value of the specified key

Returns a list containing a tuple for each key value pair
Returns a list containing the dictionary's keys

Removes the element with the specified key

Removes the last inserted key-value pair

Returns the value of the specified key. If the key does not exist: insert the key, with the specified value
Updates the dictionary with the specified key-value pairs

Returns a list of all the values in the dictionary
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myfamily = {
"childl™ : {
"name”™ : "Emil",
"year" : 2004

¥

"child2™ : {
"name™ : "Tobias",
"year" : 2007

b

"child3™ : {
"name™ : “Linus",
"year” : 2011

h
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Method
add()
dear()
copy()
difference()

difference_update()

discard()

intersection|(),

intersection_update()

issubset()
issuperset()
pop()
remove()

symmetric_difference()

symmetric_difference_update()
union()

update()

+ S aalllae ol e sila e U e Wl

Description

Adds an element to the set

Removes all the elements from the set

Returns a copy of the set

Returns a set containing the difference between two or more sets
Removes the items in this set that are also included in another, specified set
Remove the specified item

Returns a set, that is the intersection of two other sets

Removes the items in this set that are not present in other, specified set(s)
Returns whether two sets have a intersection or not

Returns whether another set contains this set or not

Returns whether this set contains another set or not

Removes an element from the set

Removes the specified element

Returns a set with the symmetric differences of two sets

inserts the symmetric differences from this set and another

Return a set containing the union of sets

Update the set with the union of this set and others
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S A A={1, 2, 3, 4)
L B = {1, 2}
c = {1, 2, 8}
print (A.difference (B))
{2, 3}
print (A.issuperset (B))
print (B.difference (A)) True
{4, 5}
print (B.issubset (A))
print (A.intersection(B)) True

{1}

print (A.union(B))

{1,

2, 3,

>
>
>
>

4,

T i T s T o

print (A.issuperset (C))

5} False
= {1, 2, 3, 4}
= {2, 3, 4, 5}
= {3, 4, 5, 6}
= {4, 5, b, ?}
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21 day challenge with python QP

Part 6 out of 21

1 — Python Standard Document

2 — another famous site for python

3 — Useful Built in functions in python
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Introduction

Notes on availability

Built-in Functions
Built-in Constants

Constants added by the site module

Built-in Types

Truth Value Testing

Boolean Operations — and, or, not
Comparisons

Numeric Types — int, float, complex
lterator Types

Sequence Types — list, tuple, range

Text Sequence Type — str

Binary Sequence Types — bytes, bytearray, memoryview
Set Types — set, frozenset

Mapping Types — dict

Context Manager Types

Type Annotation Types — Generic Alias, Union
Other Built-in Types

Special Attributes

» Built-in Exceptions

o

o

o

o]

o]

=]

Exception context

Inheriting from built-in exceptions
Base classes

Concrete exceptions

Warnings

Exception hierarchy

» Text Processing Services

o

string — Common string oeerations
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Instructor ~ Book

Python for Everybody

The goal of this book is to provide an Informatics-oriented introduction to programming. The primary difference between a computer science approach and the Informatics approach

taken in this book is a greater focus on using Python to solve data analysis problems common in the werld of Informatics.
The sample code and data files for the book is here: Code Samples [

Other courses / web sites using this book

Book translations:

« English - Python for Everbody: Exploring Data in Python3 ('
o Printed book on Amazon India [ (low-cost shipping within India thanks to Shroff Publishing (")
o Kindle edition (" of the book
o Free: PDF I, HTML, EPUB
o HTML with examples in Jupyter Notebooks from LibreTexts.org ('
o Interactive HTML from Trinket.io ("
« Spanish - Python para todos: Explorando la informacion con Python 3 [

o Translated book, autograders, resources, and web site at https://es.py4e.com

o Github repo [ - Contributors: Juan Carlos Perez Castellanos [, Juan Dougnac [, Daniel Merino Echeverria [, Jaime Bermeo Ramirez and Fernando Tardio.

« Italian Python per tutti: Esplorare dati con Python3 [
o Free PDF [, EPUB
o Book source on github [, (Thanks to Alessandro Rossetti [ and Vittore Zen )
« Portuguese - Python Para Todos: Explorando Dados com Python 3
o Free: PDF [, EPUB [
» Book source on github [ and translation team &' (Thanks to Yuri Loia de Medeiros [7).
« Polish - Python dla wszystkich: Odkrywanie danych z Python 3 [ (from Amazon.pl [ and from Amazon.de [

(5 Select Language | ¥
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for numbers in range(16,2e,3):
® oprint(numbers)

for numbers in range(30,10,-4):
print(numbers)

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Us
/python projects/Python_Challenge.py"
1e

PS C:\Users\User\Desktop\Python\python projects> I

Ads0 03y s (L i) ) aa D84S cunl range() ) YL Jlie
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print(ord(

print(ord(

print(ord(

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Use
/python projects/Python_Challenge.py”

PS C:\Users\User\Desktop\Python\python projects> D

| G char()eosiwd () S p (Sl




s len() s

print(len("My Name Is Ali Moeinian"))

print/(len( 'Python')))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/U
/python projects/Python_Challenge.py"

PS C:\Users\User\Desktop\Python\python projects> I
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print("hello' .upper())

print("HELLO' .lower())

print('hello im ali.' .title())
print(list(reversed('Hello Howe are you ?'))))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Users/User/AppData/Local/Programs/Python/Python3
/python projects/Python_Challenge.py"

HELLO

hello

Hello Im Ali.

[‘?‘J ! ‘J ‘u‘J 'o‘, ‘y‘J ! ‘J ‘E‘J ‘r“J ‘a 2 !

PS C:\Users\User\Desktop\Python\python projects> I

Dalel )@l SO A

print(round(1.2

print(round(1.

print(abs( -12.

print(abs( -6 ))
print(min(1,2,3,0,12,356))
print(max(124,123,6625,120,124))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/Us
/python projects/Python_Challenge.py"

6625
PS C:\Users\User\Desktop\Python\python projects> D
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print(bin(8))
print(hex(325))

TERMINAL

PS C:\Users\User\Desktop\Python\python projects> & C:/
/python projects/Python_Challenge.py"

ebleee

@x145

PS C:\Users\User\Desktop\Python\python projects> D

@ Lt a5 siaa
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21 day challenge with python QP

Part 8 out of 21

& python

1 — More tips on past episodes
2 — Be friend with errors
3 — try, except, finally
4 — map
5 —math

6 — more about python standard document




(lambda and filter are for the next part)
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- | X
Microsoft Windows [Version 10.0.19041.1288]
(c) Microsoft Corporation. All rights reserved.

Command Prompt

> print(“Aim that you do all your works and you want to quit from python ")
Aim that you do all your works and you want to quit from python
b3

>>> # Remember :

>>> quit() h

C:\Users\User>g
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class employee:
pay_rising=0.1

def __init__ (self,FirstName,LastName,payment):
self.FirstName=FirstName
self.LastName=LastName
self.payment=payment
self.mail=str(self.FirstName) + "_" + str(self.LastName) + "@gmail.com"

def fullname(self):
return 'Full Name : %s %s ' %(self.FirstName,self.LastName)

def payment(self):
return 'Last Payment : %s' %(self.payment)

def payment_increase(self):
self.payment += float(self.payment * self.pay_rising)

S da 3 Jgl bl 4 Lal |t il g (LA A g
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By default, Python source files are treated as encoded in UTF-8. In that encoding, characters of most languages
in the world can be used simultaneously in string literals, identifiers and comments — although the standard
library only uses ASCII characters for identifiers, a convention that any portable code should follow. To display all
these characters properly, your editor must recognize that the file is UTF-8, and it must use a font that supports
all the characters in the file.

:‘fﬁ'bil.hiﬁJﬁ-z
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¢
List=[ "'mohammad’',1,2,3,157]
for items in List
print(items)

PS C:\Users\User\Desktop\Python> & C:/Usersg
. py'll
File "c:\Users\User\Desktop\Python\pytho
for items in list

M

SyntaxError: expected ':°
PS C:\Users\User\Desktop\Python> I
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()
age_ali=20
age_mohammad=35
if ag_ali > age_mohammad:
print('ali is older .'")
else:
* print/('Mohammad is older.')

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31@/python.ex
-py"
Traceback (most recent call last):
File "c:\Users\User\Desktop\Python\python projects\Python_Challenge.py”, line 3, in <module>
if ag_ali > age _mohammad:
NameError: name ‘'ag ali' is not defined. Did you mean: ‘age ali'?
PS C:\Users\User\Desktop\Python> I

la 43 5ol Cand ol eSail ol @ S )3

e
example_text = "This is an example text for list slicing’
print(example_text)

TERMINAL
PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Prog

.py"
This is an example text for list slicing

PS C:\Users\User\Desktop\Python> I
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8. Errors and Exceptions

Until now error messages haven't been more than mentioned, but if you have tried out the examples you have
probably seen some. There are (at least) two distinguishable kinds of errors: syntax errors and exceptions.

8.1. Syntax Errors

Syntax errors, also known as parsing errors, are perhaps the most common kind of complaint you get while you
are still learning Python:

>>> while True print('Hello world")
File "<stdin>", line 1
while True print('Hello world")

A

SyntaxError: invalid syntax

The parser repeats the offending line and displays a little ‘arrow’ pointing at the earliest point in the line where the
error was detected. The error is caused by (or at least detected at) the token preceding the arrow: in the
example, the error is detected at the function print(), since a colon (*: *) is missing before it. File name and
line number are printed so you know where to look in case the input came from a script.

D Caie SIS aa
https://docs.python.org/3/tutorial/errors.html
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(]
print(2/e)

TERMINAL

Windows PowerShell
Copyright (C) Microsoft Corporation. All rights reserved.

Try the new cross-platform PowerShell https://aka.ms/pscoreé

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python318/python.{
/Python_Challenge.py"
Traceback (most recent call last):
File "c:\Users\User\Desktop\Python\python projects\Python_Challenge.py”, line 1, in <module>
print(2/e)
ZeroDivisionError: division by zero h
PS C:\Users\User\Desktop\Python>

ﬁ.’\SoJ\éL\QﬁL\ﬁQﬂ\J\ﬁﬁ—z

[

numberl=int(input(‘'Adade aval:"'))
number2=int(input(‘'Adade dovom:"'))
try:

print(numberl/number2)
except ZeroDivisionError:

print("Adad ra nemishe bar © taghsim kard")
finally:

print("Good 1UCK !"™ .swapcase())

~

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/L
/Python_Challenge.py"

Adade aval:2

Adade dovom:@ /

Adad ra nemishe bar @ taghsim kard

go0D Luck !
PS C:\Users\User\Desktop\Python> I
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numberl=int(input('Adade aval:'))
number2=int(input('Adade dovom:"'))

if numberl/number2 > @:
try:
print("Something to print")
except ZeroDivisionError:

print(“Oocopa! zero division error”

else:
print("Something to print in this part™)
finally:

print('Thank you for your attention')

-4
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function to each item of a given iterable (list, tuple etc.)

Syntax:

map(fun, iter)

Parameters:

fun : Itis a function to which map passes each element of given iterable.

iter: Itis a iterable which is to be mapped.

NOTE : You can pass one or more iterable to the map() function.

Returns:

Returns a list of the results after applying the given function

to each item of a given iterable (list, tuple etc.)

i a8 o et e i Gl g o y8ae 5 Ole I U 53 e aitiagh G
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list_numbers=[1,14,25,38,236]

print(list_numbers)

for numbers in list_numbers:

print(numbers)

print(List(map(lambda x: x

, list_numbers)))

TERMINAL

/Python_Challenge.py"
[1, 14, 25, 30, 236]

[1, 14, 25, 3@, 236]
PS C:\Users\User\Desktop\Python> D
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math — Mathematical functions

This module provides access to the mathematical functions defined by the C standard.

These functions cannot be used with complex numbers; use the functions of the same name from the cmath
module if you require support for complex numbers. The distinction between functions which support complex
numbers and those which don't is made since most users do not want to learn quite as much mathematics as
required to understand complex numbers. Receiving an exception instead of a complex result allows earlier
detection of the unexpected complex number used as a parameter, so that the programmer can determine how
and why it was generated in the first place.

The following functions are provided by this module. Except when explicitly noted otherwise, all return values are
floats.

Number-theoretic and representation functions

math.ceil(x)

Return the ceiling of x, the smallest integer greater than or equal to x. If x is not a float, delegates to
x.__ceil (), which should return an Tntegral value.

math. comb(n, k)
Return the number of ways to choose k items from n items without repetition and without order.

Evaluatesto n! / (k! * (n - k)!) when k <= n and evaluates to zero when k > n.

Also called the binomial coefficient because it is equivalent to the coefficient of k-th term in polynomial
expansion of the expression (1 + x) ** n.
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Power and logarithmic functions

math. eXp(x)
Return e raised to the power x, where e = 2.718281... is the base of natural logarithms. This is usually more
accurate than math.e ** x or pow(math.e, x).

math. expml(x)

Return e raised to the power x, minus 1. Here e is the base of natural logarithms. For small floats x, the
subtraction in exp(x) - 1 can result in a significant loss of precision; the expm1() function provides a way
to compute this quantity to full precision:

>>> from math import exp, expml

>»> exp(le-5) - 1 # gives result accurate to 11 places
1.0000050000069649e-05

>»> expml(le-5) # result accurate to full precision
1.0000050000166668e-05

New in version 3.2.

math. log(x[, base])
With one argument, return the natural logarithm of x (to base e).

With two arguments, return the logarithm of x to the given base, calculated as log(x)/log(base).

DS (ol oS a5

[
import math

list_numbers=[12,14.96,236.5,256]
print(math.ceil(235.256))
print(math.fsum(list_numbers))
print(math.logl@(152))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Loca
/Python_Challenge.py™
236

519.46
2.1818435879447726
PS C:\Users\User\Desktop\Python> |:|
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import math as akbar

list_numbers=[12,14.96,236.5,256]
print(akbar.ceil(235.256))
print(akbar.fsum(list_numbers))
print/(akbar.logle(152)|)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/
/Python_Challenge.py"

236

519.46

2.1818435879447726

PS C:\Users\User\Desktop\Python> I
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@ Python » [English

v| [310.0  +]| 3.10.0 Documentation » The Python Tutorial [@

Previous topic
Changelog

Next topic
1. Whetting Your Appetite

This Page

Report a Bug
Show Source

«

The Python Tutorial

Python is an easy to learn, powerful programming language. It has efficient high-level data structures and a
simple but effective approach to object-oriented programming. Python’s elegant syntax and dynamic typing,
together with its interpreted nature, make it an ideal language for scripting and rapid application development in
many areas on most platforms.

The Python interpreter and the extensive standard library are freely available in source or binary farm for all
major platforms from the Python web site, https://www.python.org/, and may be freely distributed. The same site
also contains distributions of and pointers to many free third party Python modules, programs and tools, and
additional documentation.

The Python interpreter is easily extended with new functions and data types implemented in C or C++ (or other
languages callable from C). Python is also suitable as an extension language for customizable applications.

This tutorial introduces the reader informally to the basic concepts and features of the Python language and
system. It helps to have a Python interpreter handy for hands-on experience, but all examples are self-contained,
so the tutorial can be read off-line as well.

For a description of standard objects and modules, see The Python Standard Library. The Python Language
Reference gives a more formal definition of the language. To write extensions in C or C++, read Extending and
Embedding the Python Interpreter and Python/C APl Reference Manual. There are also several books covering
Python in depth.

This tutorial does not attempt to be comprehensive and cover every single feature, or even every commonly
used feature. Instead, it introduces many of Python's most noteworthy features, and will give you a good idea of
the language’s flavor and style. After reading it, you will be able to read and write Python modules and programs,
and you will be ready to learn more about the various Python library modules described in The Python Standard
Library.
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The Glossary is also worth going through.

« 1. Whetting Your Appetite
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« 2. Using the Python Interpreter
o 2.1. Invoking the Interpreter
= 2.1.1. Argument Passing
= 2.1.2. Interactive Mode
o 2.2. The Interpreter and Its Environment
= 2.2.1. Source Code Encoding
« 3. An Informal Introduction to Python
o 3.1. Using Python as a Calculator
= 3.1.1. Numbers
= 3.1.2. Strings
= 3.1.3. Lists
o 3.2. First Steps Towards Programming
« 4. More Control Flow Tools
o 4.1. if Statements
o 4.2. for Statements
4.3. The range() Function
4.4. break and continue Statements, and else Clauses on Loops
4.5. pass Statements
4.6. match Statements
4.7. Defining Functions
4.8. More on Defining Functions
= 4.8.1. Default Argument Values
= 4.8.2. Keyword Arguments
= 4.8.3. Special parameters
4.8.3.1. Positional-or-Keyword Arguments
4.8.3.2. Positional-Only Parameters
4.8.3.3. Keyword-Only Arguments
4.8.3.4. Function Examples

o 0o o o o o
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https://docs.python.org/3/tutorial/index.html

21 day challenge with python QP

- "‘L

I Part 9 out of 21 I

1 — more tips on last episodes

2 —lambda
3 — map
4 — filter

5—=1n, notin
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fruits=[ 'banana’, "strawberry’, 'apple’, 'coconat’, "orange’ ]

fav_fruit = input('enter your favorite fruit : ')
if fav_fruit in fruits:
print('we have
else:
print(*Sorry, we dont have ' + fav_fruit)

+ fav_fruit + "and its on ' + str(fruits.index(fav_fruit)) + ' index')

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31@/python.exe "c:/
/Python_Challenge.py"

enter your favorite fruit : apple

we have appleand its on 2 index

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31@/python.exe "c:/
/Python_Challenge.py"

enter your favorite fruit : kdgciuc

Sorry, we dont have kdgciuc

PS C:\Users\User\Desktop\Python> I

Gl 2wl Hsha s 0855 L ) sl Sa S QS bl a5
RPN
() ()
students = ['ali' , 'maryam' , 'mohammad' , 'zahra' , 'elham']
print('Final resylt will be :')
for persons in range(len(students)):
print(persons , students:persons]b

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs /Pyt
/Python_Challenge.py"
Final resylt will be :
ali
maryam
mohammad
zahra
elham
PS C:\Users\User\Desktop\Python> I
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# point is an (x, y) tuple
match point:
case (@, 0):
print("0Origin")
case (@, y):
print(f"v={y}")
case (x, @):
print(f"X={x}")
case (x, y):
print(f"X={x}, Y={y}")
case
raise ValueError("Not a point")

€ aalllas a4l ol 5 355 sl el 5 @l 58 Giaae L dalii )
s Ol A )lalinl Giia pSha ) RLITTE | JE TGN e SO dasd 1

4.8.1. Default Argument Values

The most useful form is to specify a default value for one or more arguments. This creates a function that can be
called with fewer arguments than it is defined to allow. For example:

def ask ok(prompt, retries=4, reminder='Please try again!'):
while True:
ok = input(prompt)
if ok in ('y"', 'ye', 'yes'):
return True
if ok in ('n", 'no’
return False
retries = retries - 1
if retries < @:
raise ValueError('invalid user response')
print(reminder)

, 'hop', ‘nope’):

This function can be called in several ways:

+ giving only the mandatory argument: ask _ok('Do you really want to quit?’)
+ giving one of the optional arguments: ask _ok('0K to overwrite the file?', 2)

» or even giving all arguments: ask _ok('0OK to overwrite the file?', 2, 'Come on, only yes or
no!")

This example also introduces the in keyword. This tests whether or not a sequence contains a certain value.

The default values are evaluated at the point of function definition in the defining scope, so that




Python Lambda

A lambda function is a small anonymous function.
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A lambda function can take any number of arguments, but can only have one expression.
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lambda (variable) : (what do you want to be done?)

e

def sum_func (numberl,number2):
return numberl + number2

numberl=int(input('adade aval : "))

number2=int(input('adade dovom : '))

d\m&d&h%&\yﬁ}

print('Answer is :' + str(sum_func(numberl,number2)))

sum_func_lambda=lambda x,y : x + y

print('Answer is :'+ str(sum_func_lambda(numberl,number2)))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs
/Python_Challenge.py"”
adade aval : 2

adade dovom : 2
Answer is :4

Answer 1s :4




Example

Multiply argument a with argument b and return the result:

x = lambda a, b : a * b
print(x(5, 6))

Try it Yourself »

Example

Summarize argument a, b, and ¢ and return the result:

x = lambda a, b, c : a + b + ¢
print(x(5, 6, 2))

Try it Yourself »

(map) - -3
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()
list_numbers=[1,2,5,6,9,6]
print(List(map(lambda x: x+x , list_numbers))|)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Lod
/Python_Challenge.py"

[2, 4, 10, 12, 18, 12]

PS C:\Users\User\Desktop\Python> D




Syntax:

map (function, iteratorl,iterator2 ...iteratorN)

Parameters

Here are two important

¢ function: A mandatory function to be given to map, that will be applied to all the items available in the
iterator.

e iterator: An iterable compulsory object. It can be a list, a tuple, etc. You can pass multiple iterator objects to
map() function.

Return Value

The map() function is going to apply the given function on all the items inside the iterator and return an iterable
map object i.e a tuple, a list, etc.

How map() function works?

The map() function takes two inputs as a function and an iterable object. The function that is given to map() is a
normal function, and it will iterate over all the values present in the iterable object given.

def sgquare(n):
return n*n
my list = [2,3,4,5,6,7,8,9]
updated list = map(square, my list)
print (updated 1list)
print (list (updated list))

Output:

<map object at 0x0000002C59601748>
(4, 9, le, 25, 3e, 49, 64, 81]

The output of the map() function, as seen in the output, is a map object displayed on the screen as <map object
at 0x0000002C59601748>.

You will have to iterate the output from the map using a for-loop or using list() method to get the final output. |
have used list() in the code that displays the values inside the list given.
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Definition and Usage

The filter() function returns an iterator were the items are filtered through a function to test if the item is accepted or not.

Syntax

filter(function, iterable)

Parameter Values

Parameter Description
function A Function to be run for each item in the iterable

jterable The iterable to be filtered
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Example
Filter the array, and return a new array with only the values equal to or above 18:
ages = [5, 12, 17, 18, 24, 32]
def myFunc(x):
if x < 18:
return False
else:
return True

adults = filter(myFunc, ages)

for x in adults:
print(x)

Try it Yourself »

The filter() function extracts elements from an iterable (list, tuple etc.) for
which a function returns True .

Example

numbers = [1

# returns True if number is even
def eck en(number):

# Extract elements from the numbers list for which check even() returns True
even_numbers_iterator = filter(check even, numbers)

# converting to list
even_numbers = list(even_numbers_iterator)

print(even_numbers)

# Output: [2, 4, 6, 8, 10]




Example 1: Working of filter()

letters = ["a", 'b',

# a function that returns True if letter 1is vowel
filter_ ls(letter):
vowels = a', 'e', 'i', 'o", 'u'l]
letter vowels

filtered vowels = filter(filter vowels, letters)

# converting to tuple
vowels = tuple(filtered vowels)
(vowels)

# random list
random_list = [1, 'a', 0O,

filtered iterator = filter( , random_list)

#converting to list
filtered list = list(filtered iterator)

(filtered list)

Output

[1, "a', True, '0']

When None is used as the first argument to the filter() function, all elements that

are truthy values (gives True if converted to boolean) are extracted.




Application:

Itis normally used with Lambda functions to separate list, tuple, or sets.

Ej # a list contains both even and odd numbers.
5 seq = [e, 1, 2, 3, 5, 8, 13]

# result contains odd numbers of the list
E> result = filter(lambda x: x % 2 l= @, seq)

print(list(result))

# result contains even numbers of the list

result = filter(lambda x: x % 2 == @, seq)
print(list(result))

Output:

[lJ SJ SJ 13]
[e, 2, 8]
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Basically, the in operator in Python checks whether a specified value is a constituent

element of a sequence like string, array, list, or tuple etc.

When used in a condition, the statement returns a Boolean result evaluating into either
True or False. When the specified value is found inside the sequence, the statement

returns True. Whereas when it is not found, we get a False.

Not let us take an example to get a better understanding of the in operator working.

#in operator working

list1= [1,2,3,4,5]
stringl= "My name is AskPython"
tuplel=(11,22,33,44)

print(5 in listl) #True
print("is" in stringl) #True
print(88 in tuplel) #False




The not in operator in Python works exactly the opposite way as the in operator works.
It also checks the presence of a specified value inside a given sequence but it's return

values are totally opposite to that of the in operator.

When used in a condition with the specified value present inside the sequence, the

statement returns False. Whereas when it is not, we get a True.

Let us take the previous example, just replacing in operator with the not in one.

#not in operator working
listi1= [1,2,3,4,5]

stringl= "My name is AskPython”
tuplel=(11,22,33,44)

print(5 not in listl) #False

print("is" not in stringl) #False
print(88 not in tuplel) #True

#in and not in operator working on Dictionary
dictl = {1: "one", 2: "two", 3: "three", 4: "four"}

print("one" in dict1)
print("one" not in dict1l)

print(3 in dict1)
print(3 not in dict1)

print(5 in dict1)
print(5 not in dict1)
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def overlapping(listl,list2):

c=0
d=e
for 1 in listl:
c+=1
for i in list2:
d+=1
for 1 in range(0,c):
for j in range(©,d):
if(listl[i]==1ist2[j]):
return 1
return ©
list1=[1,2,3,4,5]
list2=[6,7,8,9]
if(overlapping(listl,list2)):
print(“overlapping”)
else:

print("not overlapping")

>»> (2, 3) not in [(2, 3), (5, 6), (9, 1)]
False

>»> (2, 3) not in [(2, 7), (7, 3), "hi"]
True
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21 day challenge with python QP

[ Part 10 out of 21 ]

Part 10 and 11 will be related to
the previous topics and the
completion of the previous puzzle
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Command Prompt

Python 3.10.0

C:\Users\User:>_
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Example

Illegal variable names:

2myvar = "John"
my-var = "John"
my var = "John"
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Built-in Data Types

In programming, data type is an important concept.
Variables can store data of different types, and different types can do different things.

Python has the following data types built-in by default, in these categories:

Text Type: str
Numeric Types: int, float, complex

Sequence Types: list, tuple, range

Mapping Type: dict
Set Types: set, frozenset
Boolean Type: bool

Binary Types: bytes , bytearray, memoryview
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"Hello World" str
20 int
20.5 float
1j complex
["apple", "banana", "cherry"] list
("apple", "banana", "cherry") tuple
range(6) range
"name" : "John", "age" : 36} dict
{"apple", "banana", "cherry"} set
frozenset({"apple", "banana", "cherry"}) frozenset
True bool
b"Hello" bytes
bytearray(5) bytearray
memoryview(bytes(5)) memoryview
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alart=""''This is example of a long
massage to show in my program.
its going to be an alert massage''’

.
print(alart)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/Us
/Python_Challenge.py"

This is example of a long

massage to show in my program.

its going to be an alert massage

PS C:\Users\User\Desktop\Python> I
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[
alert=""'This is example of a long
massage to show in my program.
its going to be an alert massage''’

word=input('what word do you like to find ?')

if word in alert:
print(word +

is in text.')
else:
print(word + ' not found')

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData
/Python_Challenge.py"

what word do you like to find ?massage

massage is in text.

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData
/Python_Challenge.py"

what word do you like to find ?apple

apple not found

PS C:\Users\User\Desktop\Python> I

P aid ) LDl )l ) W die G 5 age

Example

The replace() method replaces a string with another string:

a = "Hello, World!"
print(a.replace("H", "1"))

Try it Yourself »

Split String

The split() method returns a list where the text between the specified separator becomes the list items.

Example

The split() method splits the string into substrings if it finds instances of the separator:

a = "Hello, World!"
print(a.split(”,")) # returns ['Hello', " World!']
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Escape Characters

Other escape characters used in Python:

Code Result

\ Single Quote

\\ Backslash

\n New Line

\r Carriage Return
\t Tab

\b Backspace

\f Form Feed
\ooo Octal value

\xhh Hex value
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Python Arithmetic Operators

Arithmetic operators are used with numeric values to perform common mathematical operations:

Operator Name Example
+ Addition X+y

- Subtraction X-y

& Multiplication X *y

/ Division x/y

% Modulus X%y

Hk Exponentiation X **y

!/ Floor division x//y

Python Assignment Operators

Assignment operators are used to assign values to variables:

Operator Example Same As
= X =25 X =5

+= X+=3 Xx=x+3
-= x-=3 X=x-3

*= X *¥= 3 Xx=xX%3

= x/=3 x=x/3

%= X %= 3 X=x%3
= x//=3 x=x//3
H=E x ¥¥= 3 x = X ¥% 3
&= ¥ &= 3 x=x8&3

|= x|=3 x=x|3

A x ~=3 X=x"3
== X >>=3 X=X>>3

<<= X <<= 3 X=x<<3




Python Comparison Operators

Comparison operators are used to compare two values:

Operator

Name

Equal

Not equal

Greater than

Less than

Greater than or equal to

Less than or equal to

Python Logical Operators

Logical operators are used to combine conditional statements:

Operator

and

or

not

Description

Returns True if both statements are true
Returns True if one of the statements is true

Reverse the result, returns False if the result is true

Python Membership Operators

Membership operators are used to test if a sequence is presented in an object:

Operator

in

not in

Description

Returns True if a sequence with the specified value is
present in the object

Returns True if a sequence with the specified value is
not present in the object

Python Bitwise Operators

Bitwise operators are used to compare (binary) numbers:

Operator

&

Name

AND

OR

XOR

NOT

Zero fill left shift

Signed right shift

Description

Sets each bit to 1 if both bits are 1

Sets each bit to 1 if one of two bits is 1
Sets each bit to 1 if only one of two bits is 1

Inverts all the bits

Example

Example

x < 5and x < 10
x<5S5orx<4

not(x < 5 and x < 10)

Example

xiny

¥ not in y

Shift left by pushing zeros in from the right and let the leftmost bits fall off

Shift right by pushing copies of the leftmost bit in from the left, and let the rightmost bits fall off
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for num in range(l, 11):
cubes[num]=(num**3)
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try and except clauses are used to handle exceptions. The piece of code which is likely to throw an exception
is placed inside the try clause. The statements which we want to execute if the code inside the try clause

throws an exception are placed inside the except clause.

——* Likely to throw error

——b Executed in case of error

Let's see how to use try and except clauses for handling the exception we were getting in the first example

of this chapter.

er a number")

num2 = (numl)
(num2)
except:

("Please ent the correct input"™)

("Outside of try-e ot clauses. This statement is alway
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fruits = ['orange', 'apple’, 'pear', 'banana’, ‘kiwi', 'apple', 'banana’]

print(fruits.
print(fruits.
print(fruits.
print(fruits.
print(fruits.
print(fruits.
print/(fruits.
print(fruits.

count( 'apple’))
count( 'tangerine’))
index( 'banana’))
index( 'banana’, 4))
reverse())
append('grape’))
sort())

pop())

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python3
/Python_Challenge.py"

None
None
None
pear

PS C:\Users\User\Desktop\Python> D
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fruits = ['orange', 'apple', 'pear', 'banana', ‘kiwi', 'apple', 'banana’]
print(fruits.count('apple’))
print(fruits.count('tangerine’))
print(fruits.index('banana'))
print(fruits.index( 'banana‘’, 4))
(fruits.reverse())

print(fruits)
(fruits.append(‘grape’))
print(fruits)

(fruits.sort())

print/(fruits))
print(fruits.pop())

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31@
/Python_Challenge.py"

p

e
3

6

[*banana’, *apple’, ‘kiwi®, ‘banana‘, *pear’', "apple’, ‘orange’]
[*banana®, '"apple', 'kiwi', ‘banana‘’, 'pear', 'apple', ‘orange', 'grape’]
[*apple’, 'apple’', 'banana’, 'banana’, 'grape', 'kiwi', ‘orange', 'pear’]
pear

PS C:\Users\User\Desktop\Python> I
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21 day challenge with python + coronaQp

[ Part 11 out of 21 ]

Part 10 and 11 will be related to
the previous topics and the
completion of the previous puzzle
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Parameters

Basics

Homogeneity

Representation

Duplicate
elements

List

A list is basically
like a dynamically
sized array that
gets declared in
other languages
(Arraylist in the
case of Java,
vector in the case
of C++).

Alistrefersto a
data structure of
anon-
homeogenous
type that
functions to store
various elements
in columns,
multiple rows,
and single rows

We can represent
a List by []

It allows various
duplicate
elements.

Tuple

The tuples refer
to the collections
of various objects
of Python
separated by
commas between
them.

Atuple also refers
to a data
structure of the
nen-homogenous
type that
functions to store
various elements
in columns,
multiple rows,
and single rows

We can represent
a Tuple by ()

It allows various
duplicate
elements.

Set

The sets are an
unordered
collection of
data types.
These are
mutable, iterable,
and do not
consist of any
duplicate
elements

A set also refers
to a data
structure of the
non-
homogenous
type, but it stores
various elements
in a single row.

We can
represent a Set
by {}

It does not allow
any duplicate
elements.

Dictionary

In Python, the
dictionary refers to a
collection (unordered)
of various data types.
We use these for
storing data values
such as maps, and
unlike other data
types capable of
holding only one
value in the form of
an element, a
dictionary can hold
the key: value pair.

A dictionary also
refers to a data
structure of the non-
homogenous type
that functions to store
key-value pairs.

We canrepresent a
Dictionary by { }

The keys are not at all
duplicated.




Representation

Duplicate
elements

MNested Among
All

Example

Function for
Creation

Mutation

Order

Empty
Elements

We can represent
a List by []

It allows various
duplicate
elements.

It can be utilized
in a List.

[6,7.8,9,10]

We can create a
list using the
list() function.

It is mutable. It
means that a
user can make
any changestoa
list.

It is ordered in
nature.

If we want to
create an empty
list, we use:

=

We can represent
a Tuple by ()

It allows various
duplicate
elements.

It can be utilized
ina Tuple.

(6,7,8,9,10)

We can create a
tuple using the
tuple() function.

It is immutable. It
means that a user
can't make any
changesto a
tuple.

It is ordered in
nature.

If we want to
create an empty
tuple, we use:

t=()

We can
represent a Set

by { }

It does not allow
any duplicate
elements.

It can be utilized
inaSet.

{6,7.8,9,10}

We can create a
set using the
set() function.

It is mutable. It
means that a
user can make
any changesto a
set,

It is unordered in
nature.

If we want to
create an empty
set, we use:

a=set()

b=set(a)

We can represent a
Dictionary by { }

The keys are not at all
duplicated.

It can be utilized in a
Dictionary.

{6,7.8,9,10}

We can create a
dictionary using the
dict() function.

It is mutable, but the
keys are not at all
duplicated.

It is ordered in nature.

If we want to create
an empty dictionary,
we use:

d={}

D age i Sa bl

As of Python version 3.7, dictionaries are ordered. In Python 3.6 and earlier, dictionaries are unordered.
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age ali=25
if age _ali > 18:

print('You have reached the legal age')
else:

print('You have not reached the legal age')

®sult = 'You have reached the legal age' if age_ali>18 else 'You have not reached the legal age'

print&resulﬂl

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python318/python.exe "c:/Users/U
/Python_Challenge.py"
You have reached the legal age

You have reached the legal age
PS C:\Users\User\Desktop\Python> D
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Parameters or Arguments?

The terms parameter and argument can be used for the same thing: information that are passed into a function.

From a function's perspective:
A parameter is the variable listed inside the parentheses in the function definition.

An argument is the value that is sent to the function when it is called.
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Python Accessing Characters from String

A particular character from a string can be accessed using its index.

Just like lists, every character in a string has a unique index based on its position. Indices start from 0.
Therefore, the first character of a string has index 0, the second character has index 1, and so on.

For example, consider the following string.
mystring = "Hey!"

In this string, the index of 'H'is 0, 'e' is 1, 'y' is 2 and '!" is 3. Thus, the index started from 0 and went up to
3.

charcter ‘H' ‘e’ 'y NE

index 0 1 2 3

A character of a string can be accessed by writing name_of_string[index], where index is the index of the
character in the string.

Therefore, the 2"d character of the string mystring can be accessed by writing mystring[1] (because the
index of the 2" character is 1).

() alen S (08 GSe  HsAT 04 s Al L

[
sentence=input(‘Please eneter your sentence : ')
print(sentence(|::-1])

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Loc
/Python_Challenge.py"

Please eneter your sentence : this is how it works

skrow ti woh si siht

PS C:\Users\User\Desktop\Python> D
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[y
fruit = {"'mango’:4@, "banana’:16}
print(fruit.get('mango’))
print/(fruit.get('banana’)|)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/Use
/Python_Challenge.py"

40

10

PS C:\Users\User\Desktop\Python> I

DS alaal (it () ged 58 (5180 53 anyla L a8

[
mydict = {"name’': 'John', 'age®': 45}
mydict.update(age = 50)
print(mydict)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/
/Python_Challenge.py"

{'name": "John', 'age': 50}

PS C:\Users\User\Desktop\Python> I
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Why do we need functions?

Function is a set of statements written together and given a name. We can call that set of statements at any
place in our program by just calling its name and without writing the whole set of statements again. Quite
convenient, right?

Need the entire code again?
Just call the function.

Suppose we need to check where a number is even or not multiple times in our program. Instead of writing
the same login again and again, we can write a function and call it whenever we need to check whether a
number is even or not.

Let's take an example.

(x)
( "Hello")
("You pa

def is a keyword used for making functions. To make a function, we first write def and then the name of the
function.

In the above example, display is the name of the function.

If we want to pass some value to a function, we give a parameter in the function definition. In our example,
10 is the value passed to the function and x is the name of the parameter. So, whenever a value is passed
to the function, the parameter takes that value. Therefore, x takes the value 10 in our example.

x is 10 here

display(

The body of the function consists of the statements print("Hello") and print("vou passed:", x).

So this was the description of the function. Now let's call this function. A function is called by writing the
name of the function and passing a value (if required) to it. In the above example the function is called by
writing display(1e) .

Once a function is called, the statements in the body of the function are executed. So, when display(1e) was
called, then the statements inside the function display got executed with x = 10.
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Python Parameters and Arguments

Parameters and arguments are just the different terms used for the variables/values you are already aware
of. Parameters are the variables we use in the function definition whereas arguments are the values we pass

in the function call.

(X):

& Parameter

Argument

display(10)
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In the name of god

Part 12 out of 21

1 - Time complexity in python

Big-O Complexity Chart
[Forri63] [sac] [rasr | [coos] [ERERTISRE)

Operations

)

Elements

In computer science, time complexity is the computational complexity that
describes the amount of time it takes to run an algorithm. Time complexity is
commonly estimated by counting the number of elementary operations performed
by the algorithm, supposing that each elementary operation takes a fixed amount

of time to perform.



Now let’s learn more about time complexities and let's see more examples about
them in python :

1 - Constant Time — O(1)
It doesn’t depend on the input data or no matter the size of input data, the
running time always will be the same

age ali=21
result="you are over 20' if age ali>20 else 'you are less than 20’
print(result)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/P
ktop/Python/Presenattion.py

you are over 20

PS C:\Users\User\Desktop\Python> D

2 - Logarithmic Time — O(log n)

reduces the size of the input data in each step (it don’t need to look at all values of
the input data)

Algorithms with logarithmic time complexity are commonly found in operations
on binary search.

Let’s see what will be the binary search in python :



def binary_search(arr, Low, high, x):

if high >= low:
mid = (high + low) // 2

if arr[mid] ==
return mid

elif arr[mid] > x:
return binary_search(arr, low, mid - 1, x)

else:
return binary_ search(arr, mid + 1, high, x)
else:

return -1

[ 2, 3, 4, 1@, 4@ ]

result = binary_search(arr, 6, len(arr)-1, x)
if result != -1:

print("Element is present at index", str(result))
else:

print("Element is not present in array")

You can find more explanations about binary search on the internet at geeks for
geeks or where ever you like.




One more example of binary search :

Binary Search

0 1 2 3 4 5 6 7 8 9
w215 [s [12[16]23 3856 [72] o1

L=0 1 2 3 M=4 5 6 7 8 H=9
%% [2 ] s [s [12]16]23 3856 [72] o1

0 1 y) 3 4 =5 6 M=7 8 H=9
Gerrar |2 [ 5|8 [12]16]23]38]86]72] 91
L=5M=5 H=6 7

2012 [2 ] s [ e [12 6 [aa 38 6] 2] o1

If you really want to figure out how binary search works, you should read this
article :

e T{%[ QJH(](}” Start Here ™= Learn Python ~ Store ~ More ~

Real Python

4 How to Do a Binary Search in Python
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On the first attempt, the element in the middle happens to be a lemon. Since it’s bigger than
a strawberry, you can discard all elements to the right, including the lemon. You’ll move the

upper bound to a new position and update the middle index:

middie elerment

meFbOUﬁd“l | JHUFPQrbound
] i 2
. " ;j}

If you want to know more about these types of things you need to know more
about hash and how it works but | won’t explain hash here.

In python, we can perform a binary search by using a built-in function called:
bisect

You can find elements with this built-in function through a list or whatever you like.

import bisect
®rted_fruits = ['apple’, 'banana’, 'orange', 'plum']
3 printibisect.bﬂsect_left{sorted_fruits, ‘banana‘)))

def bisect_left(a: Sequence[_T], x: _T, lo: int=..., hi: int=...) -> 1int
Return the index where to insert item x in list a, assuming a is sorted.

The return value i is such that all e in a[:i] have e < x, and all e in
af[i:] have e >= x. So if x already appears in the list, a.insert(i, x) will
insert just before the leftmost x already there.

Optional args lo (default @) and hi (default len(a)) bound the
slice of a to be searched.
5 Full name: bisect.bisect_left

¢ bisect.bisect left: [ function ]




We have another package for binary search in python :

o
U search projects Q Help  Sponsors Login Register

binary-search 0.3.0 P

pip install binary-search @& Released: Aug 8,2018

Binary search on python sorted sequences

Navigation Project description

= Project description

D Release history

Binary Search in Python

Binary search on already sorted sequences (list, tuple) to get the first element >= or > avalue (similarto C++'s

-“ Download files std: :lower_bound and std: :upper_bound ).

Requires python »=3.5 for the typing module and >= 3.4 for the enum module, but you can easily extract the
search function from binary_search/__init__.py if you need it for a lower version.

Project links

import binary_search as bs
sorted_sequence = (2, 5, 7, 9)
a = bs.search(sorted_sequence, 5)

print(a) # 1 - the index of the first element >= 5

b = bs.search(sorted_sequence, 6)
print(b) # 2 - the index of the first element >= 6 (element 2 with value 7)

Binary search is kind of great but don’t forget this chart :

e
A’
C
&
&%
o
W
log(n)

. Se_qrc'r\ -
/_— binary

search time

6 number of elements



3 - Linear Time — O(n)

(]
list _names=["'ali’', "'mohammad’, "'maryam’, 'zahra’, 'atefe', "akbar']
for names in list names:
if names == ‘"atefe’:
print('True’)
else:
print/(|'False'))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/
False

False
False
False
True
False
PS C:\Users\User\Desktop\Python> I

Let's see one more example :  [ENELIEEEEIEIRURSTULY

def linearSearch(array, n, X):

# Going through array sequencially
for i in range(0, n):
if (array[i] == x):
return i

array = [2, 4, 0, 1, 9]
X = 1
n = len(array)
result = linearSearch(array, n, x)
if(result == -1):
print("Element not found")

print("Element found at index: ", result)




Let’s figure out more about the concept of linear search in python :

1 3 5 4 7 9

List to be Searched for

Step - 2: If element is found, return the index position of the key.

5 4 7 9

1 3 4 7 9
T
Key=7
1 3 5 - 7 9
?

Step - 3: If element is not found, return element is not present.

Key=7

4 - Quadratic Time — O(n?)
An algorithm is said to have a quadratic time complexity when it needs to perform
a linear time operation for each value in the input data

for x in data:
for v in data:
print(x, v)



Bubble sort is a great example of quadratic time.
Let’s see the bubble sort in python :

def bubble_sort(our_list):

for i in range(len(our_list)):

or j in range(len(our_list) - 1):
if our_list[j] > our_list[j+1]:

our_list[j], our_list[j+1] = our_list[j+1], our_list[j]

Now, let's populate a list and call the algorithm on it:

our_list = [19, 13, 6, 2, 18, 8]
bubble_sort(our_list)
print(our_list)

Output:

[2, 6, 8, 13, 18, 19]

5 - Exponential Time — O(2”n)
When we use to write recursive functions to calculate Fibonacci, that’s it, we
were using exponential time.

# Python program to display the Fibonacci sequence
def recur_fibo(n):
if n <= 1:
return n
return(recur_fibo(n-1) + recur_fibo(n-2))
nterms = 10
# check if the number of terms is valid

if nterms <= 0:
print(“Plese enter a positive integer™)

print("Fibonacci sequence:™)
for i in range(nterms):
9 print(recur_fibo(1))




6 - Factorial — O(n!)

Big-o cheat sheet :

Common Data Structure Operations

Data Structure Time Complexity Space Complexity
Average Worst Worst
Access Search Insertion Deletion Access Search Insertion Deletion
Array &) [8cn) | [a¢m | lagm | o) | ‘o(m)| o) | o(m) |
Queus o] [om] @@ @@ (o]  om| @ 6@ 0(n)
Singly-Linked List  [eed| [  [BE] [B@] [ocd] o] [BEB (65 o¢n)
Doubly-Linked List [ecmd]  [ecd]  [B6BD] @@ [om oy 0@ @) ocn))
Skip List |8(log(n)) |8Clog(n))||8Clog(n)) | 8Clog(n))| (OCM)|  |(O(m)|  OC(m)| 0(n) | 0Cn log(n))|
Hash Table N/A 8] [le8) |8C)| N/A D) ‘om)| 0Cn) |
Binary Search Tree |8(log(n)) | [8Clog(n)) | |8Clog(n)) ||8Clog(n))| [0(n)| o | om)| 0Cn) |
Cartesian Tree /A [8Clog(n))|[0Clog(n))|[6Clogn)|  N/A om| o] (o)
B-Tree 18(log(n)) |8CLog(n))||8Clog(n)) | 8Clog(n)) | 0Clog(n))| 0Clog(n)) | 0Clog(n)) || 0Clog(n))| 0(n)
Red-Black Tree  |8(log(n)) |8(log(n)) | 8(log(n))||8(log(n)) | 0ClogCn)) | 0Clog(n))| 0Clog(n)) || 0Clog(n)) |
Splay Tree N/A |BClog(n))|[BClog(n))||8Clog(n))|  N/A 0(log(n))| 0Clog(n))| 0Clog(n))|
AVL Tree 18(log(n)) [0C1og(n))||8Clog(n)) | 8(Log(n)) | 0Clog(n))| 0Clog(n)) | 0Clog(n)) || 0Clog(n))| 0(n)
KD Tree |8Clog(n)) | [8CLog(m)) | [8Clog(n)) | [8CLog(m))| [0Cm)|  o(m)|  0O(m)| o¢n) |

10



Array Sorting Algorithms

11

Algorithm Time Complexity Space Complexity
Best Average Worst Worst
Quicksort  [ACn log(n))| [6Cn log(n)) 0(n2))| 0CLog(n))
Mergesort OCn log(n))| |@(n log(n)) 0(n log(n)) 0(n)
Timsort acn) 0(n log(n)) 0(n log(n)) o(n)
Heapsort ~ [0(n log(n))| [6(n log(n))| [0(n log(n)) o)
Bubble Sort aln) - - -
Insertion aCn) - - -
Selection Sort pwd] o] o
Tree Sort  [a(n log(n))| [6Cn log(n) 0(n"2) | 0(n)
Shell Sort  [an Tog(ny)] [6CnCloglmyA2)| [0CnClog(®)]  [0c))
BucketSot (GO (@] (06 o)
Radix Sort ) eCnio| (o¢nk)| 0(n+k)
Counting Sort  [ACA¥KY) (n+k | 0(n+ | 0k)
Cubesort acn) 0(n log(n)) 0(n log(n)) o(n)




Big-O Complexity Chart

[(Bcellent ][ Good  |[  Fair | Bad ][ Horrible |

Operations

Elements

The graph above shows the number of operations performed by the processor
plotted against the number of input elements in the algorithm which in turn
signifies which running time is the fastest. The one with the steepest gradient is
going to take the most time to execute while the one with the lowest gradient is
going to be the fastest because as the number of elements of the input of steeples
gradient increases, the number of operations performed don’t increase that much
but in the case of steep gradients we can see that even with a small input, the
number of operations performed are countless.

12



13

The next file will be about big-o and a great python package about it.

Thank you for your attention
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Big-o packages in python
What is Big-0?
“Big O notation is a mathematical notation that describes the limiting behavior
of a function when the argument tends towards a particular value or infinity. It
is @ member of a family of notations invented by Paul Bachmann, Edmund

Landau, and others collectively called Bachmann—-Landau notation or
asymptotic notation.”

— Wikipedia’s definition of Big O notation

Big O: “f(n) is O(g(n))” iff for some constants ¢ and No, f(N) < cg(N) for all N > No

Omega: “f(n) is Q(g(n))” iff for some constants c and No, f(N) = cg(N) for all N > No
Theta: “f(n) is ©(g(n))” iff f(n) is O(g(n)) and f(n) is Q(g(n))

Little O: “f(n) is o(g(n))” iff f(n) is O(g(n)) and f(n) is not ©(g(n))



Maore
Complex

Little O

Tight
Bound
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Function

Complexity

Less
Complex

Big-Oh defined

* Big-Oh is about finding an asymptotic upper bound.

» Formal definition of Big-Oh:
fIN) =0(g(N)), if there exists positive constantsc, N, such that
fIN)<c-g(N) forallN=>N,.
* We are concerned with how
f grows when N is large.

s not concerned with 7
small N or constant factors ¢t g
f(n)
= |ingo: "f(N) grows . P
no faster than g(N). L D
= ﬂg n




O(n!) O(c") 0(n€)

T O(n!),0(c™),0(n%)-Worst
R::J::S;gelii:;e ‘O{nlogn} - Bad|
in terms of O(nlogn)
Big-0 _ |O(logn)- Good |
Of(n))
1 — O(n) ’
~ O(logn)

Input Size n | >

Let’s review some points :

Algorithmic Examples of Runtime Analysis:
Some of the examples of all those types of algorithms (in worst-case scenarios) are

mentioned below:

® [ ogarithmic algorithm - O(logn) - Binary Search.

® [inearalgorithm - O(n) - Linear Search.

® Superlinear algorithm - O(nlogn) - Heap Sort, Merge Sort.

® Polynomial algorithm - 0(n"c) - Strassen’s Matrix Multiplication, Bubble Sort,
Selection Sort, Insertion Sort, Bucket Sort.

® Fxponential algorithm - O(c”n) - Tower of Hanoi.

» Factorial algorithm - 0(n!) - Determinant Expansion by Minors, Brute force Se

arch algorithm for Traveling Salesman Problem.



Some examples :

®m Tdeal algorithm - 0(1) - Linear Search, Binary Search,

Bubble Sort, Selection Sort, Insertion Sort, Heap Sort, Shell Sort.
® |Logarithmic algorithm - 0(log n) - Merge Sort.
® Linear algorithm - 0(n) - Quick Sort.

® Sub-linear algorithm - O(n+k) - Radix Sort.

Common big-o functions :

Name Big O
Constant Ol(c)
Linear O(n)
Quadratic O(n"2)
Cubic O(n"3)
Exponential 0(2"n)
Logarithmic O(log(n))

Log Linear O(nlog(n))



Examples :

Constant Complexity (O(C))

The complexity of an algorithm is said to be constant if the steps required to complete the
execution of an algorithm remain constant, irrespective of the number of inputs. The constant
complexity is denoted by O(c) where ¢ can be any constant number.

Let's write a simple algorithm in Python that finds the square of the first item in the list and then
prints it on the screen.

constant_algo(items):
result = items[@] * items[@]
print ()

constant_algo([4, 5, 6, 8])

In the above script, irrespective of the input size, or the number of items in the input list items, the
algorithm performs only 2 steps: Finding the square of the first element and printing the result on
the screen. Hence, the complexity remains constant.

Linear Complexity (O(n))

The complexity of an algorithm is said to be linear if the steps required to complete the execution of
an algorithm increase or decrease linearly with the number of inputs. Linear complexity is denoted
by O(n).

In this example, let's write a simple program that displays all items in the list to the console:
def linear_algo(items):

for item in items:
print(item)

linear_algo([4, 5, 6, 8])




Quadratic Complexity (O(n"2))

The complexity of an algorithm is said to be quadratic when the steps required to execute an
algorithm are a quadratic function of the number of items in the input. Quadratic complexity is
denoted as O(n*2). Take a look at the following example to see a function with quadratic
complexity:

def quadratic_algo(items):
for item in items:
for item2 in items:
print(item, ' ' ,item)

quadratic_algo([4, 5, 6, 8])

In the script above, you can see that we have an outer loop that iterates through all the items in the
input list and then a nested inner loop, which again iterates through all the items in the input list.
The total number of steps performed is n * n, where n is the number of items in the input array.

Do you remember that | introduced a very useful website that includes python
packages and projects ? yes, PyPI.

In PyPl, you can find packages about big-o and omega but | won'’t use them
because | want you to go and find them and learn how to work with the terminal
of your IDE to understand how you should install those packages.

But | will give you a summary of them.



Search projects Q Help Sponsors Login Register

big-o 0-10.1 . + | Latestversion

pip install big-0 & Released: May 2T, 2020

The package above is one of the greatest packages that give you a certain
formula about your code and its execution time.

Let's see a simple example about Fibonacci :

[y
import big_d
def fibo(n):
if n < @:
return -1
if n < 2:
return n
e:
return fibo(n-1) + fibo(n-2)

print(big_o.big_o(fibo, big_o.datagen.n_, n_repeats=20, min_n=2, max_n=25)[@])

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python318/p
/recursive_fact.py”

Exponential: time = -9.9 * ©.44"n (sec)
PS C:\Users\User\Desktop\Python> D




All packages in PyPI has their own document and you can read them to learn
how to work with those packages, for example :

For concreteness, let’s say we would like to compute the asymptotic behavior of a simple function that finds the
maximum element in a list of positive integers:

Statistics
GitHub statistics: .
>>> def find_max(x):
% Stars: 204 "Eind the maximum element in a list of positive integers.”"""
s max_ = @
P Forks: 33 for el in x:

. if el > max_:
© Openissues/PRs: 8 max_ = el
View statistics for this project via return max_
Libraries.io £, or by using our public

dataset on Google BigQuery &

To do this, we call big_o.big_o passing as argument the function and a data generator that provides lists of random
Meta integers of length N:

License: LICENSE.txt

Author: Pietro Berkes &4 . mpﬂfrt, mg,’o . ,
—_— >>> positive_int_generator = lambda n: big_o.datagen.integers(n, @, 10000)

>>> pest, others = big_o.big_o(find_max, positive_int_generator, n_repeats=100)

i . >>> print(best)

Maintainers Linear: time = -0.00035 + 2.7E-06%n (sec)

. Pietro.Berkes
big_o inferred that the asymptotic behavior of the find_max function is linear, and returns an object containing the
fitted coefficients for the complexity class. The second return argument, others, contains a dictionary of all fitted
classes with the residuals from the fit as keys:

One of the greatest packages and in my idea the best package for big-o is :

w Search projects Q Help  Sponsors Login Register

big-O-calculator 0.0.9.8.4 D

pip install big-O-calculator IR Released: Dec 29, 2020

It's really powerful and you must read it by yourself and try to find it out.
Here is the link: https://pypi.ora/project/big-O-calculator/



https://pypi.org/project/big-O-calculator/

Final cheat sheets :

Constant time O(1) 1

Mo matter how many elements we are working with, the
algorithm/operation/whatever will always take the same amount of time

You have this if doubling the number of elements you are iterating over doesn't
double the amount of work. Always assume that searching operations are log(n)

logarithmic time O(n) — |

Linear time O(log n)

lterating through all elements in a collection of data. If you see a for-loop
spanning from "0" to "array.length", you probably have "n" or linear lime.

Quasilinear time O(n log n) — |

You have this if doubling the number of elements you are iterating over doesn't
double the amount of work. Always assume that any sorting operation is n*log n

Quadratic time O(n*2) I |

Every element in a collection has to be compared to every other element.
Remember it if you went for shopping, after checkout and you need to go back to
purchase another thing you have to checkout again.

Exponentialtime O(2n) 2 [l

Good

- Bad

_ Very-Bad
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Thank you for your attention

By: Ali Moeinian
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Work with txt files in python
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Reading and Writing Files in Python
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Reading and Writing to text files in Python

Destructors in Python

Inheritance in Python
Difficulty Level - Easy e Last Updated : 19 Feb, 2021

Encapsulation in Python

Python provides inbuilt functions for creating, writing and reading files. There are two
Polymorphism in Python
types of files that can be handled in python, normal text files and binary files (written in

Class method vs Static method in binary language,0s and 1s).

Python « Text files: In this type of file, Each line of text is terminated with a special character

File Handling in Python called EOL (End of Line), which is the new line character ("\n') in python by default.

¢ Binary files: In this type of file, there is no terminator for a line and the data is stored
Reading and Writing to text files in after converting it into machine understandable binary language.
Python

In this article, we will be focusing on opening, closing, reading and writing data in a text
Python Modules file.

Python Exception Handling Attention geek! Strengthen your foundations with the Python Programming

@ defined Excepfions in Python with Foundation Course and learn the basics.

cxamples || To beqin with, your interview preparations Enhance your Data Structures concepts
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] File Edit Selection View Go Run Terminal Help python_challenge.bxt - Python - Visual Studio Code

¢ python_challenge.bxt X

Hello
this is a text file that i eant to use in my program.
21 day challenge with python
by ali moeinian
im learning python every day and i really love it
im going to learn much more about back end development
and im going to start learn it by PHP and then Laravel.
i might start to read and learn more about Go and also django.
9 i havent decided about it yet but im sure im going to start my work with PHP and django, both.
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with open(’python projects\python_challenge.python _challenge.txt', mode, encoding=str):

p pass
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Mode
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Description

Open a file for reading. (default)

Open a file for writing. Creates a new file if it does not exist or
truncates the file if it exists.

Open a file for exclusive creation. If the file already exists, the

operation fails.

Open for appending at the end of the file without truncating it.
Creates a new file if it does not exist.

Open in text mode. (default)
Open in binary mode.

Open a file for updating (reading and writing)
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1. Read Only ('r") : Open text file for reading. The handle is positioned at the beginning
of the file. If the file does not exists, raises |/0 error. This is also the default mode in
which file is opened.

2. Read and Write ('r+') : Open the file for reading and writing. The handle is positioned
at the beginning of the file. Raises I/0 error if the file does not exists.

3. Write Only ('w') : Open the file for writing. For existing file, the data is truncated and
over-written. The handle is positioned at the beginning of the file. Creates the file if
the file does not exists.

4. Write and Read ('w+") : Open the file for reading and writing. For existing file, datais
truncated and over-written. The handle is positioned at the beginning of the file.

5. Append Only (‘a’) : Open the file for writing. The file is created if it does not exist. The
handle is positioned at the end of the file. The data being written will be inserted at
the end, after the existing data.

6. Append and Read ('a+’) : Open the file for reading and writing. The file is created if it
does not exist. The handle is positioned at the end of the file. The data being written
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1 with open(’python_projects\python_challenge.txt’, 'r’
print (txt file)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python318/python.exe
<_1o.TextIOWrapper name="python_projects\\python challenge.txt" mode="r" encoding="cp1252">
PS C:\Users\User\Desktop\Python> ]
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with open('python projects\python challenge.txt®, 'r') as txt file:
print (txt_file.read{j)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/local/Programs/Python/Python316/python.exe «

Hello

this is a text file that i eant to use in my program.

21 day challenge with python

by ali moeinian

im learning python every day and i really love it

im going to learn much more about back end development

and im going to start learn it by PHP and then Laravel.

i might start to read and learn more about Go and also django.

i havent decided about it yet but im sure im going to start my work with PHP and django, both.
PS C:\Users\User\Desktop\Python> [}
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with open(’python_projects\python_challenge.txt’, 'r") as txt_file:
2 print (txt_file.readlines|())

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31e/python.exe c:/Users/User/Desktop/Python/python projects/Python Challenge.py

['Hello\n®, "this is a text file that i eant to use in my program.\n’, *21 day challenge with python \n*, ‘by ali moeinian\n’, ‘im learning python every day and i really love it \n’,
*im going to learn much more about back end development\n®, 'and im going to start learn it by PHP and then Laravel.\n", 'i might start to read and learn more about Go and also django
An*, "1 havent decided about it yet but im sure im going to start my work with PHP and django, both.']

PS C:\Users\User\Desktop\Python>
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with open(’python projects\python challenge.txt’, 'r’) as txt file:
print (txt file.read(36)|)

TERMIMAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Pyt
Hello

this is a text file that 1 ean

PS C:\Users\User\Desktop\Python> []
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with open('python_projects\python challenge.txt®, 'r') as txt file:
reader object=txt file.readlines()
counter=6e
for lines in reader object:
counter+=1
print/(|"line ( %i ) : ' counter,lines}ﬂ

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python310/python.exe c:/Users/User/Dd
line ( 1 ) : Hello

line ( 2 ) : this is a text file that i eant to use in my program.
line ( 3 ) : 21 day challenge with python

line ( 4 ) : by ali moeinian

line ( 5 ) : im learning python every day and i really love it

line ( 6 ) : im going to learn much more about back end development
line ( 7 ) : and im going to start learn it by PHP and then Laravel.

line ( 8 ) : i might start to read and learn more about Go and also django.

line ( 9 ) : i havent decided about it yet but im sure im going to start my work with PHP and django, both.

Desktop\Python> (]
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with open(’python projects\python challenge.txt"', 'r') as txt file:
® reader=txt file.read()

if "a' in reader:
print('you have (%1i) a in your text . ' %(reader.count('a’)))

TERMIMNAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Pyt
you have (34) a in your text .
PS C:\Users\User\Desktop\Python> |]
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Hello

this is a text file that i eant to use in my program.

21 day challenge with python

by ali moeinian

im learning python every day and i really love it

im going to learn much more about back end development

and im going to start learn it by PHP and then Laravel.

i might start to read and learn more about Go and also django.
i havent decided about it yet but im sure im going to start my work with PHP and django, both.
my phone number is : 21615464511

my postal code : 5161511511561

my another phone number : €913 2563 5665

my birth : 644131231321

o =]
with open('python projects\python challenge.txt’, 'r') as txt file:

numbers=| ]
for line in txt file:
words = line.split()
for 1 in words:
for letter in i:
if(letter.isdigit()):
numbers.append(letter)

print("’.join(numbers))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/P
21091288965355161511511561891325635665644131231321
PS C:\Users\User\Desktop\Python> []
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with open(’python_projects\python_challenge.txt®, 'r') as txt file:

numbers=[ ]
for line in txt file:
words = line.split()
for i in words:
for letter in i:
if(letter.isdigit()):
numbers.append (letter)

print("'.join(numbers))
L} print(numbersl)

TERMINAL
PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python310/python.exe c:/Users/User/Desktop/Python/python projects/Python Challenge.py

21091288965355161511511561091325635665644131231321
[‘2°, "1', ‘@', ‘9%, '1°, '2', ‘8", ‘8", '9’, ‘6, '5%, "3', '5"

s
L e, e, e, 1, e, e, ta, R, o, 1
PS C:\Users\User\Desktop\Python> [

o [=
with open(’python projects\python challenge.txt", 'r') as txt file:

numbers=| |
for line in txt file:
words = line.split()
for 1 in words:
for letter in i:
if(letter.isdigi
numbers.append(letter)
if len(numbers) == 11:
print("' '.join(numbers))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31
89128896535
PS C:\Users\User\Desktop\Python> []
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with open(’python_projects\python challenge.txt®, 'w') as txt file:
® InputText=str(input('Please enter your name : '))
txt file.write(InputText)

print(‘Write in empty file done...')

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Pyt
Please enter your name : ali moeinian

Write in empty file done...

PS C:\Users\User\Desktop\Python> []

A A e S S gy B p Y s

python_challenge.bdt X

ali moeinian

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Progr:
Please enter your name : ali moeinian

Write in empty file done...

PS C:\Users\User\Desktop\Python> []
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with open('python_projects\python challenge.txt", "a+') as txt file:
InputText=str(input('Please enter your name : "))
txt file.write(InputText)

print( ‘'Write in empty file done...')

TERMIMAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Pyt
Please enter your name : ali moeinian **%**

Write in empty file done...

PS C:\Users\User\Desktop\Python> [}

D e 9 Aadil e p g adla il gt 4 ) 8 Mode

Hello

this is a text file that i eant to use in my program.

by ali moeinian

im learning python every day and i really love it

im going to learn much more about back end development

and im going to start learn it by PHP and then Laravel.

i might start to read and learn more about Go and also django.

i havent decided about it yet but im sure im going to start my work with PHP and django, both.
my phone number is : 89128896535

ali moeinian ***¥*

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python31e/python.exe c:/Users/Us
Please enter your name : ali moeinian **%%*

Write in empty file done...

PS C:\Users\User\Desktop\Python> []
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@ Python » [English

v [310.0

~| 3.10.0 Documentation » The Python Standard Library » File Formats » esv — CSV File Reading and Writing

Table of Contents

esv — CSV File Reading and
Whting
= Module Contents

Dialects and Formatting
Parameters

Reader Objects
Writer Objects
Examples

Previous topic
File Formats

Next topic R

configparser —
Configuration file parser

This Page

Report a Bug
Show Source
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csv — CSV File Reading and Writing

Source code: Lib/csv.py

The so-called CSV (Comma Separated Values) format is the most common import and export format for
spreadsheets and databases. CSV format was used for many years prior to attempts to describe the format in a
standardized way in RFC 4180. The lack of a well-defined standard means that subtle differences often exist in
the data produced and consumed by different applications. These differences can make it annoying to process
CSV files from multiple sources. Still, while the delimiters and quoting characters vary, the overall format is
similar enough that it is possible to write a single module which can efficiently manipulate such data, hiding the
details of reading and writing the data from the programmer.

The csv module implements classes to read and write tabular data in CSV format. It allows programmers to say,
“write this data in the format preferred by Excel,” or “read data from this file which was generated by Excel,”
without knowing the precise details of the CSV format used by Excel. Programmers can also describe the CSV
formats understood by other applications or define their own special-purpose CSV formats.

The csv module's reader and writer objects read and write sequences. Programmers can also read and write
data in dictionary form using the DictReader and DictWriter classes.

See also:

PEP 305 - CSV File API
The Python Enhancement Proposal which propased this addition to Python.
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Working with csv files in Python
Input/Output v
Difficulty Level : Medium e Last Updated : 22 Jul, 2021
Operators v
This article explains how to load and parse a CSV file in Python.
DataTypes e First of all, what is a CSV ?
CSV (Comma Separated Values) is a simple file format used to store tabular data, such
Control Flow v i i .
as a spreadsheet or database. A CSV file stores tabular data (numbers and text) in plain
. text. Each line of the file is a data record. Each record consists of one or more fields,
Functions v
separated by commas. The use of the comma as a field separator is the source of the
Python OOP o name for this file format.
For working CSV files in python, there is an inbuilt module called csv.
Exception Handling v
File handling v 8/10 Student success ratio
9/10 course completion ratio
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Reading and Writing CSV Files in Python
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Let’s face it: you need to get information into and out of your programs through more than
just the keyboard and console. Exchanging information through text files is a common way
to share info between programs. One of the most popular formats for exchanging data is the
CSV format. But how do you use it?

€ apsha a0 @S salal (S 5 (e csv S (e
Adl sV b aia ada g je sla Q8 a3 g 0 53 (5ol Sl




P example.csv X <«(plmmm—
3

1 hame,age,city
ali,21,estahan
mohammad, 20, tehran
hossein,25,sanandaj

maryam,65,ellam
akbar,7e,gilan
asghar, 66, kordestan
jaber, 23, khoozestan
kazem,90,ghazvin
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1  with open('python projects\example.csv’', 'r') as csv file:

pass
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with open('python projects\example.csv', 'r') as csv file:
reader=csv_file.read()

® print(reader)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs
name, age,city

ali,21,esfahan

mohammad , 20, tehran
hossein, 25, sanandaj
maryam,65,e1lam

akbar,70,gilan

asghar, 66, kordestan
jaber, 23, khoozestan
kazem,90,ghazvin

PS C:\Users\User\Desktop\Python> []
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import csv
with open('python_projects\example.csv') as csvfile:
handle = csv.reader(csvfile)
for items in handle:
print|(items)|

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python310/python.exe c:/Users/User/Deskto
Traceback (most recent call last):
File "c:\Users\User\Desktop\Python\python projects\challeneg.py”, line 1, in <module>
import csv
File "c:\Users\User\Desktop\Python\python projects\csv.py”, line 5, in <module>
reader=csv.reader(file)
AttributeError: partially initialized module ‘csv' has no attribute ‘reader' (most likely due to a circular import)
PS C:\Users\User\Desktop\Python> []
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"
‘name’, "‘age’, ‘city’
‘ali’, 28, "estahan’
‘mohammad ' ,286, "eilam’
‘maryanm’,21, "sistan’
‘zahra', 3@, "tehran’

"kazem' ,45, "semnan’
‘siroos’',18, "esfahan’
‘elham’,14, "tehran’
'Fateme',ﬁE,'tehPan1
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import csv
with open('python_projects\example.csv') as csvfile:

pass




D adisas 5 Osabld 5y aa
c [@)
import csv
with open('python_projects\example.csv') as csvfile:
, quotechar="'|")

reader = csv.reader(csvfile,delimiter="
print(readerﬂ

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Py
ktop/Python/python projects/challeneg.py

<_csv.reader object at 0x00000238761D13C0>

PS C:\Users\User\Desktop\Python> D
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import csv
with open('python_projects\example.csv') as csvfile:
reader = csv.reader(csvfile,)
print(Llist(reader))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Python316/python.exe c:/Users/User/Des

ktop/Python/python_projects/challeneg.py

[["*name"", "‘age'", "'city'"], ["'ali'", '20', "'esfahan'"], ["'mohammad*", '20*, "‘eilam'"], ["'maryanm"", "21°", "

sistan'"], ["'zahra'", '3@', "'tehran'"], ["'kazem'", '45', "'semnan'"], ["'siroos'", '18', "'esfahan'"], ["'elham'",
‘14", "'tehran'"], ["'fateme'", '65', "'tehran'"]]

PS C:\Users\User\Desktop\Python> I
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import csv
with open('python_projects\example.csv') as csvfile:
reader = csv.reader(csvfile)
next(reader)
for items in reader:
printgitemsh

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/|
ktop/Python/python_projects/challeneg.py
["ali*, "20"', 'esfahan']

[ ‘mohammad’, '20', ‘eilam’]

[ ‘'maryanm', "21', ‘sistan’]

['zahra', '30', "tehran']

[ "kazem', '45"', "semnan’]

['siroos', "18"', 'esfahan']

[ "elham*', '14', "tehran']

['fateme®', "65', "tehran']

PS C:\Users\User\Desktop\Python> D
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import csv
with open('python_projects\example.csv') as csvfile:
reader = csv.reader(csvfile)
next(reader)
for items in reader:
print(items[9])

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/P
ktop/Python/python_projects/challeneg.py
ali

mohammad

maryanm

zahra

kazem

siroos

elham

fateme

PS C:\Users\User\Desktop\Python> I




el Gy ) G 6 At 5l st sAe Sl

import csv
import statistics
with open('python projects\example.csv') as csvfile:
reader = csv.reader(csvfile)
next(reader)
list _ages=|[|
for items in reader:
change float=float(items[1])
list ages.append(change float)
print('list of ages are : ' + str(list_ages))

print('average is : + str(statistics.mean(list _ages)))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/
ktop/Python/python_projects/challeneg.py

list of ages are : [20.0, 20.0, 21.0, 30.0, 45.0, 18.0, 14.0, 65.0]
average 1is : 29.125

PS C:\Users\User\Desktop\Python> I
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import csv
import statistics
with open('python_projects\example.csv') as csvfile:
reader=csv.reader(csvfile)
next (reader)
print(list(map(lambda item: item[©@], reader)))

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/Programs/Python/Pytho
ktop/Python/python_projects/challeneg.py

[*ali®, 'mohammad’, 'maryanm', ‘zahra', ‘kazem', 'siroos’, 'elham®', 'fateme’]

PS C:\Users\User\Desktop\Python> I
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>>»> import csv
>>> with open('names.csv', newline="'") as csvfile:
reader = csv.DictReader(csvfile)
for row in reader:
print(row['first_name'], row[ 'last_name'])

Eric Idle
John Cleese

>>> print(row)

{'first _name': 'John', 'last name': 'Cleese'}
class csv.DictWriter(f, fieldnames, restval="", extrasaction="raise’, dialect="excel ', *args,
**Rwds)

Create an object which operates like a regular writer but maps dictionaries onto output rows. The fieldnames
parameter is a sequence of keys that identify the order in which values in the dictionary passed to the
writerow() method are written to file f. The optional restval parameter specifies the value to be written if the
dictionary is missing a key in fieldnames. If the dictionary passed to the writerow() method contains a key
not found in fieldnames, the optional extrasaction parameter indicates what action to take. If it is set to
"raise”, the default value, a valueError is raised. If it is setto 'ignore’, extra values in the dictionary are
ignored. Any other optional or keyword arguments are passed to the underlying writer instance.

Note that unlike the DictReader class, the fieldnames parameter of the Dictwriter class is not optional.

A short usage example:
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import csv
import statistics
with open('python_projects\example.csv') as csvfile:
reader=csv.DictReadehgcsvfileb
next(reader)
for rows in reader:
print(rows)

TERMINAL

PS C:\Users\User\Desktop\Python> & C:/Users/User/AppData/Local/P
ktoplethon/python projects/challeneg.py

{'name’': 'mohammad’', ‘age': '20', 'city': 'eilam'}

{'name’': 'maryanm', ‘'age': '21", 'city': 'sistan'}

{'name': 'zahra', 'age': "30', 'city': "tehran'}

{'name': 'kazem', 'age': '45', 'city': 'semnan'}

{'name': 'siroos', 'age': '18', 'city': 'esfahan'}

{'name': "elham’, 'age': '14', 'city': 'tehran'}

{'name': 'fateme', 'age': '65', 'city': 'tehran'}

PS C: \Users\User\Desktop\Python> D
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21 day challenge with python

A Python challenge that
Includes almost everything we
read
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@ challeneg.py X

python_projects > @ challeneg.py > ...

b Gl Dl b aal sie csv il (5 e S sam 5 s e )
;% 20 Jali

example.csv X

python_projects > example.csv

1 Fullname,age,ID,Vaccinated situation
Ali Moeinian,2@,123,Vaccinated
Ali kazemi,22,111,Not Vaccinated
maryam esmaeili,45,236,Vaccinated
abbas hosseini,36,692,Not Vaccinated
mojtaba vahdati,3@,333,Not Vaccinated
fateme ghasemi,63,313,Vaccinated
shima tabatabaei,51,548,Not Vaccinated
paria rostami,2e,789,Not Vvaccinated
reyhane kazemi,29,952,Vaccinated
Ali fooladi,21,348,Not Vaccinated
kazem fooladian,78,693,Vaccinated
laleh hadadi,9?@,117,Not Vaccinated
hossein Moeinian,41,256,Not Vaccinated
mehrdad moradi,44,3e0,Not Vaccinated
atefe vaezi,25,110,vVaccinated
bahar shirooei,29,220,Not vaccinated
shakila dadkhah,12,852,vaccinated
majid karami,33,1@@,Not Vaccinated
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example.csv @ challeneg.py X

oython_projects > @ challeneg.py > ...
csv
2125l csvfile

PROBLEMS CUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python> I
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example.csv @ challeneg.py X

python_projects > ® challeneg.py > [@] csvfile
import csv
with open('python_projects\example.csv as csvfile
reader csv.reader(csvfile
for rows in reader
5 print(rows

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL

challeneg.py

['FullName', 'age', 'ID', 'Vaccinated situation']
['Ali Moeinian', '2@', '123', 'Vaccinated']

['Ali kazemi', '22', '111', 'Not Vaccinated']

[ 'maryam esmaeili', '45', '236', 'Vaccinated']
['abbas hosseini', '36', '693', 'Not Vaccinated']
['mojtaba vahdati', '3®@', '333', 'Not Vaccinated']
['fateme ghasemi', '63', '313', 'Vaccinated']
['shima tabatabaei', '51', '548', 'Not Vaccinated']
['paria rostami', '20', '789', 'Not Vaccinated']
['reyhane kazemi', '29', '952', 'Vaccinated']
['Ali fooladi', '31', '348', 'Not Vaccinated']

[ 'kazem fooladian', '78', '693', 'Vaccinated']
['laleh hadadi', '9@', '117', 'Not Vaccinated']
['"hossein Moeinian', '41', '256', 'Not Vaccinated']
[ 'mehrdad moradi', '44', '3@@', 'Not Vaccinated']
['atefe vaezi', '25', '11@', 'Vaccinated']

['bahar shirooei', '29', '228', 'Not Vaccinated']
['shakila dadkhah', '12', '852', 'Vaccinated']
['majid karami', '33', '1ee', 'Not Vaccinated']

PS C:\Users\User\Desktop\Python> I
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example.csv @ challeneg.py X

python_projects > @ challeneg.py > (@) csvfile

import csv

with open('python_projects\example.csv as csvfile
reader = csv.DictReader(csvfile

w

for rows in reader
print(rows

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python> & clY/
challeneg.py

{'FullName': 'Ali Moeinian', 'age': '20', 'ID': '123', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'Ali kazemi', 'age': '22"', 'ID': '111', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'maryam esmaeili', 'age': '45', 'ID': '236', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'abbas hosseini', 'age': '36', 'ID': '693', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'mojtaba vahdati', 'age': '3@', 'ID': '333', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'fateme ghasemi', 'age': '63', 'ID': '313', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'shima tabatabaei', 'age': '51', 'ID': '548', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'paria rostami', ‘'age': '28', 'ID': '789', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'reyhane kazemi', 'age': '29', 'ID': '952', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'Ali fooladi', 'age': '31', 'ID': '348', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'kazem fooladian', 'age': '78', 'ID': '693', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'laleh hadadi', 'age': '9@', 'ID': '117', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'hossein Moeinian', 'age': '41', 'ID': '256', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'mehrdad moradi', 'age': '44', 'ID': '3@@', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'atefe vaezi', 'age': '25', 'ID': 'lle', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'bahar shirooei', 'age': '29', 'ID': '22@', 'Vaccinated situation': 'Not Vaccinated'}

{'FullName': 'shakila dadkhah', 'age': '12', 'ID': '852', 'Vaccinated situation': 'Vaccinated'}
{'FullName': 'majid karami', 'age': '33", 'ID': '1@8', 'Vaccinated situation': 'Not Vaccinated'}
PS C:\Users\User\Desktoo\Pvthon> Nl

Ui ga S salitul DictReader i ) S @) a8 s s
odsad (J 9 (o2 9 A (55 A8 5ol i e g Stlasil sk 4

JesS a4 palaid) johady g)la i juwaSai) aa Jlile
2310 aliaid) s




_eaitg PR L54N~)3&MJ C}&dS\j lag\in Craud a JQLQ Yia Q,Ais-—- E;

B example.csv @ challeneg.py X

python_projects > # challeneg.py > [] csvfile
import csv
with open( 'python_projects\example.csv') as csvfile
reader = csv.DictReader csvfile
for rows in reader
5 print(rows([|'Vaccinated situationl]

PROBLEMS CUTPUT DEBUG CONSOLE TERMINAL

challeneg.py
Vaccinated

Not Vaccinated
Vaccinated

Not Vaccinated
Not Vaccinated
Vaccinated

Not Vaccinated
Not Vaccinated
Vaccinated

Not Vaccinated
Vaccinated

Not Vaccinated
Not Vaccinated
Not Vaccinated
Vaccinated

Not Vaccinated
Vaccinated

Not Vaccinated
PS C:\Users\User\Desktop\Python> D
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example.csv @ challeneg.py X

python_projects > ® challeneg.py > [@] csvfile

import csv
with open( 'python_projects\example.csv as csvfile
reader = csv.DictReader(csvfile
for rows in reader
if rows|[ 'Vaccinated situation Not Vaccinated
6 print| rows
PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL
PS C:\Users\User\Desktop\Python> &
challeneg.py
{'FullName': 'Ali kazemi', 'age': '22', 'ID': '11l1', 'Vaccinated situation’:
{'FullName': 'abbas hosseini', 'age': '36', 'ID': '693', 'Vaccinated situation’:
{'FullName': 'mojtaba vahdati', 'age': '3@', 'ID': '333', 'Vaccinated situation’:
{'FullName': 'shima tabatabaei', 'age': '51', 'ID': '548', 'Vaccinated situation':
{'FullName': 'paria rostami', 'age': '28', 'ID': '789', 'Vaccinated situation’:
{'FullName': 'Ali fooladi', 'age': '31', 'ID': '348', 'Vaccinated situation’:
{'FullName': 'laleh hadadi', 'age': '9@', 'ID': '117', 'Vaccinated situation':
{'FullName': 'hossein Moeinian', 'age': '41', 'ID': '256', 'Vaccinated situation':
{'FullName': 'mehrdad moradi', 'age': '44', 'ID': '3@8', 'Vaccinated situation’:
{'FullName': 'bahar shirooei', 'age': '29', 'ID': '228', 'Vaccinated situation’:
{'FullName': 'majid karami', 'age': '33', 'ID': 'le@', 'Vaccinated situation':

PS C:\Users\User\Desktop\Python> D

'Not Vaccinated'}
'Not Vaccinated'}
'Not Vaccinated'}

'Not Vaccinated'}
'Not Vaccinated'}
'Not Vaccinated'}

'Not Vaccinated'}
'Not Vaccinated'}
'Not Vaccinated'}
'Not Vaccinated'}
'Not Vaccinated'}
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Not_Vaccinated.txt : sl a2 55 (fend

B example.csv @ challeneg.py X B not vaccinated.txt

python_projects > # challeneg.py > ...
import csv
with open('not vaccinated.txt®, 'a+ as Not_Vaccinated_people
with open('python_projects\example.csv as csvfile
reader csv.DictReader csvfile
Not_Vaccinated
for rows in reader
if rows| 'Vaccinated situation Not Vaccinated
print(rows

:&ﬁ@hdﬁﬁdj\j\)oﬁa)&d)\ymjg

By example.csv @ challenegpy X & not vaccinated.txt
python_projects > # challeneg.py > [@] Not_Vaccinated_people

with open('not vaccinated.txt','a+') as Not_Vaccinated_people
with open( 'python_projects\example.csv as csvfile
reader = csv.DictReader(csvfile
Not_Vaccinated
for rows in reader
if rows[ 'Vaccinated situation Not Vaccinated
8 Not_Vaccinated_people.write rows”

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python> &
Traceback (most recent call last):
File "c:\Users\User\Desktop\Python\python_projects\challeneg.py"”, line 8, in <module>
Not_Vaccinated_people.write(rows)
TypeError: write() argument must be str, not dict
PS C:\Users\User\Desktop\Python> D
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B3 example.csv @ challeneg.py X & not vaccinated.txt

python_projects > # challeneg.py > [€] Not_Vaccinated_people
import csv
with open( 'not vaccinated.txt','a+’') as Not_Vaccinated_people
with open( 'python_projects\example.csv as csvfile
reader = csv.DictReader(csvfile
Not_Vaccinated
for rows in reader
if rows['Vaccinated situation Not Vaccinated
8 Not_Vaccinated_people.write(str(rows)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python> &
PS C:\Users\User\Desktop\Python> I
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%] File Edit Selection View Go Run Terminal Help not vaccinated.txt - Python - Visual Studio Code - X
example.csv @ challeneg.py B not vaccinated.txt X o -
B not vaccinated.txt
1 {'FullName': 'Ali kazemi', 'age': '22', 'ID': '111', 'Vaccinated situation': 'Not Vaccinated'}{'FullName': 'abbas hosseini', ‘'age': '36', ' I
PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL Python +~ [M @ ~ X

PS C:\Users\User\Desktop\Python> & c:/Users/User/Desktop/Python/python_projects/challeneg.py
PS C:\Users\User\Desktop\Python> |:|

Python 3.10.0 64-bit ® 0 A0 Ln1,Col1 Spaces:4 UTF-8 CRLF PlainText kite:unsupported & [}
822 Al

: - 5 M
£ Type here to search i = oE! w [ ] A9°F A B3 Z 1) ENG - =]
v 11/7/2021

COOT a0 cad il y a4y 4a) Lol cad Jatia by (L ) s

DAy skl WA g )A B G gd (1

{'FullName': 'Ali kazemi', 'age': '22', "ID': '11l', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'abbas hosseini', 'age': '36', 'ID': '693', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'mojtaba vahdati', 'age': '3@', 'ID': '333', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'shima tabatabaei', 'age': '51', 'ID': '548', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'paria rostami', 'age': '20@', 'ID': '789', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'Ali fooladi', 'age': '31', 'ID': '348', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'laleh hadadi', 'age': '9@', 'ID': 'l1l1l7', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'hossein Moeinian', 'age': '41', 'ID': '256', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'mehrdad moradi', 'age': '44', 'ID': '3@®', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'bahar shirooei', 'age': '29', "ID': '220', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'majid karami', 'age': '33', 'ID': 'le®', 'Vaccinated situation': 'Not Vaccinated'}

PS C:\Users\User\Desktop\Python> D
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B example.csv @ challeneg.py X & not vaccinated.txt

python_projects >  challeneg.py > [©] Not_Vaccinated_people
import csv
with open('not vaccinated.txt','w') as Not_Vaccinated_people
with open('python_projects\example.csv') as csvfile
reader = csv.DictReader(csvfile

Not_Vaccinated
for rows in reader
if rows| 'Vaccinated situation Not Vaccinated
8 Not_Vaccinated_people.write str(rows)

PROBLEMS OUTPUT DEBUG CONSOLE TERMINAL

PS C:\Users\User\Desktop\Python> &
PS C:\Users\User\Desktop\Python> &
PS C:\Users\User\Desktop\Python> D

’o File Edit Selection View Go Run Terminal Help not vaccinated.txt - Python - Visual Studio Code — X

B example.csv @ challeneg.py B not vaccinated.txt X o .-

not vaccinated.txt
{'FullName': 'Ali kazemi', 'age': '22', 'ID': '111', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'abbas hosseini', 'age': '36', 'ID': '693', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'mojtaba vahdati', ‘age': '3@', 'ID': '333', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'shima tabatabaei', 'age': '51", 'ID': '548', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'paria rostami', 'age': '2@', 'ID': '789', 'Vaccinated situation': 'Not Vaccinated'}
{'FullName': 'Ali fooladi', 'age': '31', "ID': '348', 'Vaccinated situation': 'Not Vaccinated'}
{
{
{
{
{

¢ O

27

'FullName': 'laleh hadadi', 'age': '9@', 'ID': '117', 'Vaccinated situation': 'Not Vaccinated'} =
'FullName': 'hossein Moeinian', 'age': '41', 'ID': '256', 'Vaccinated situation': 'Not Vaccinated'}

'FullName': 'mehrdad moradi', 'age': '44', 'ID': '3@@', 'Vaccinated situation®': 'Not Vaccinated'}

'FullName': 'bahar shiroocei', 'age': '29', 'ID': '228', 'Vaccinated situation®': 'Not Vaccinated'}

==

'FullName': 'majid karami', 'age': "33", 'ID': '1@8', 'Vaccinated situation': 'Not Vaccinated'}

=

12 |
(@]
(o]0
PROBLEMS ~ OUTPUT  DEBUG CONSOLE  TERMINAL B python 4+~ [ @ ~ X
PS C:\Users\User\Desktop\Python> & c:/Users/User/Desktop/Python/python_projects/challeneg.py
PS C:\Users\User\Desktop\Python> & c:/Users/User/Desktop/Python/python_projects/challeneg.py

PS C:\Users\User\Desktop\Python> |:|

Python 3.10.0 64-bit ® 0 A0 Ln12, Col 1 Spaces:4 UTF-8 CRLF PlainText kite:unsupported & [

l - o A e o 8:25 AM
£ Type here to search @ P ‘ " = s S aT
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import csv
with open('not vaccinated.txt W as Not Vaccinated people

with open('python_projects\example.csv as csvfile
reader csv.DictReader(csvfile
Not Vaccinated
for rows 1n reader
if rows| 'Vaccinated situation Not Vaccinated
Not Vaccinated people.write(str(rows

j not vaccinated.txt - Notepad - O X
File Edit Format View Help
H'FullName': ‘Ali kazemi', ‘'age': '22', 'ID': '111', ‘'Vaccinated situation’': 'Not Vaccinated'}
{'FullName’: 'abbas hosseini', ‘age': '36', 'ID': '693', 'Vaccinated situation': 'Not Vaccinated'}
{'Fullname': 'mojtaba vahdati', ‘'age': '3@', 'ID': '333', 'Vaccinated situation': 'Not vaccinated'}
{'Fullname': 'shima tabatabaei', 'age': '51', 'ID': '548', 'vaccinated situation’': 'Not Vaccinated'}
{'Fullname': ‘paria rostami', ‘age’': '20', 'ID': '789', 'Vaccinated situation’': 'Not vaccinated'}
{'Fullname': 'Ali fooladi', 'age': '31", 'ID': '348', 'Vaccinated situation': 'Not vaccinated'}
{'Fullname': 'laleh hadadi', ‘age': '9@', 'ID': '117', 'Vaccinated situation': 'Not Vaccinated'}
{'Fullname': 'hossein Moeinian', ‘'age': '41', 'ID': '256', 'Vaccinated situation': 'Not Vvaccinated'}
{'FullnName': ‘mehrdad moradi', ‘age': '44', 'ID': '30@', 'Vaccinated situation': 'MNot Vaccinated'}
{'FullName’: ‘'bahar shirooei', ‘age': '29', 'ID': '220', 'Vaccinated situation': 'Not Vaccinated'}
{'FullnName': 'majid karami', ‘age': '33', 'ID': '1@e', 'Vaccinated situation': 'Not vaccinated'}

Ln 1, Col 1 100%  Windows (CRLF) UTF-8
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21 day challenge with python

Part 18 out of 21

OOP, Good or Bad?

OOP: Object Oriented Programming
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Functional vs.

Procedural Programming
vs. OOP
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Alan Kay
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“I'm sorry that I long ago coined the term “objects” for this topic because it gets
many people to focus on the lesser idea. The big idea is messaging.”
~ Alan Kay
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“OO0P to me means only messaging, local retention and protection and hiding
of state-process, and extreme late-binding of all things.”

~ Alan Kay

M OIOIOISIE

In other words, according to Alan Kay, the essential ingredients of OOP are:

* Message passing
* Encapsulation

* Dynamic binding

a3 s s
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The Essence of OOP

The combination of message passing and encapsulation serve some

important purposes:

» Avoiding shared mutable state by encapsulating state and isolating
other objects from local state changes. The only way to affect another
object’s state is to ask (not command) that object to change it by sending
a message. State changes are controlled at a local, cellular level rather

than exposed to shared access.

* Decoupling objects from each other — the message sender is only

loosely coupled to the message receiver, through the messaging API.

» Adaptability and resilience to changes at runtime via late binding.
Runtime adaptability provides many great benefits that Alan Kay

considered essential to OOP.




“[...] the whole point of OOP is not to have to worry about what is inside an
object. Objects made on different machines and with different languages
should be able to talk to each other [...]” ~ Alan Kay
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“My math background made me realize that each object could have several
algebras associated with it, and there could be families of these, and that these
would be very very useful.”

~ Alan Kay
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Object-oriented programming

From Wikipedia, the free encyclopedia

"Object-oriented" redirects here. For other meanings of object-otiented, see Object-orientation.
"Object-oriented programming language" redirects here. For a list of object-oriented programming languages, see List of object-oriented programming languages.

Object-oriented programming (OOP) is a programming paradigm based on the concept of "objects", which can contain data and code: data in the form of fields
(often known as atiributes or properties), and code, in the form of procedures (often known as methods).

Afeature of objects is that an object's own procedures can access and often modify the data fields of itself (objects have a notion of this or self ). In OOP,
computer programs are designed by making them out of objects that interact with one another.['l2l OOP languages are diverse, but the most popular ones are
class-based, meaning that objects are instances of classes, which also determine their types.

Many of the most widely used programming languages (such as C++, Java, Python, etc.) are multi-paradigm and they support object-oriented programming to a
greater or lesser degree, typically in combination with imperative, procedural programming. Significant object-oriented languages include: Java, C++, C#, Python,
R, PHP, Visual Basic.NET, JavaScript, Ruby, Perl, SIMSCRIPT, Object Pascal, Objective-C, Dart, Swift, Scala, Kotlin, Common Lisp, MATLAB, and Smalltalk.
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Smalltalk

From Wikipedia, the free encyclopedia

This article is about the programming language. For other uses, see Small talk (disambiguation).

Smalltalk is an object-oriented, dynamically typed reflective programming language. Smalltalk was created as the language underpinning the "new world" of
computing exemplified by "human—computer symbiosis".[*! It was designed and created in part for educational use, specifically for constructionist learning, at the
Learning Research Group (LRG) of Xerox PARC by Alan Kay, Dan Ingalls, Adele Goldberg, Ted Kaehler, Diana Merry, Scott Wallace, and others during the 1970s.

The language was first generally released as Smalltalk-80. Smalltalk-like languages are in active development and have gathered loyal communities of users
around them. ANSI Smalltalk was ratified in 1998 and represents the standard version of Smalitalk.[®!

Smalltalk took second place for "most loved programming language” in the Stack Overflow Developer Survey in 2017 [%] but it was not among the 26 most loved
programming languages of the 2018 survey.[”]
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e | didn't like the way Simula I or Simula 67 did inheritance (though | thought Nygaard

and Dahl were just tremendous thinkers and designers). So | decided to leave out
inheritance as a built-in feature until I understood it better.
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Object Oriented Programming with

Smalltalk
by Bryce Hendrix
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Lecture 2: Classes and Instances

» Class
» Atemplate for objects that share common characteristics.
» Includes an object’s state variable and methods
» Ex: Vehicle class
Vehicle
Velocity
Location
Color
Weight
Start( )
Stop( )
Accelerate| )

+ Instance
= A particular occurrence of an object is defined by a class
» Classes are sometimes thought of as factories. If we had an automobile factory, the
class would be the factory and the automobiles would be the instances of that
factory.
» Each instance has its own values for instance variables
« Each automobile has its own engine, hood, doors, etc.
= Al instances of a class share the same method
+« Methods are the functions that are applicable to all instances of a class.
» The method accelarate is applicable to all automobiles
« Ex: Arcad contains many instances of vehicles, all different colors, going different
speeds, starting, stopping, accelerating, etc
« Ex:cars onaroad. Itis important to note that car1 and car 3 are not the same object,
but are the both instances of the class Car. car1 and car3 are equivalent, but not
equal. Equality implies they are the same object.

aRoad = Road new.

carl = Car new withColor: red withSpeed 30.
car? = Car new withCelor: blue withSpead 45.
car3 = Car new withColor: red withSpeed 30.

« (Class Hierarchy
=  Allows sharing of state and behavior
» Subclasses are able to use the methods and variables of the parent classes.
Each class refines / specializes its ancestors
Child can add new state information
« A lLand Vehicle adds the state information regarding the number of axles
» Child can add, extend or override parent behavior

« All Vehicles can be driven, but all types of vehicles require different sets of methods
to drive
= Superclass is the parent and subclass is a child
« Abstract class holds common behavior & characteristics, concrete classes contain
complete characterization of actual objects

* Inthe Vehicle example, Vehicle is the Superclass, and Sailboat, Speed boar, Jet,
Helicopter, Car and Truck are the concrete classes.




Lecture 3: Messages, Methods, and Programming in Smalltalk

« Messages
» A message specifies what behavior an object is to perform
« Only way to communicate with an object
* |mplementation is left up to the receiver object
» Ex: Ask the baker to bake a cake. We don't care how he does it.
o Ex:baker bakeCake.
« State Information can only be accessed via messages
= Ex:|wantto know how old you are (one of your state variables), so | ask you. | don't
care how you compute your age, all | care about is the answer.
L Ex: baker age.
¢ The receiver object always retumns a result (object).
» Alot of the time a receiver is modified and it doesn't make sense to return something,
so the argument is refurned
e Ex:#(a b c) at: 3 put: #d returns #d
« Methods
« A method specifies how a receiver object performs a behavior.
» Executed in response to a message
* Must have access to data (must be passed, or contained in object)
= |If there is no access passed or contained in the object, what can be done?
Meeds detailed knowledge of data
Can manipulate data directly
= Can modify instance variables of the object receiving the message
¢ Ex:#(a b c) at: 3 put #4. modifies the collection which is the instance variable
« Retumns an object as a result of its execution
= Since a method is executed in response to a message, and we have already said all
messages return an object, it should only make sense that the method returns an
object as the result of its execution
» Has same name as the message name
s Ex:#(a b c) size. size isthe message called by the receiver, and the =iz=
method is the method in class Lrray to be executed
» Visual Works does no type checking on arguments, although the types should be type-
compatible.
» Method retumns the receiver object by default, unless explicitly returned
= Ex: Bob is asked to bake a cake. Bob's 'bake’ method explicitly says to return a cake,
rather than returning himself to the requester.
» Ex:the at: method of class Interval
« Explicitly returns a temp variable

at: anInteger
"Answer the number at index position
anInteger in the receiver interval.®
| answer |
anlnteger > 0
ifTrua:r |
answer := baginning + (increment *(anlnteger
- 1)),
[increment < 0
and: [answer between: end and:
beginning])

1¥FTrnar [famewuasr]
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Lecture 7: The Object Class

The Object class is the main class from which all other classes are derived.
Any and every kind of object in Smalltalk can respond to the messages defined by the Object
class
All methods of the Object class are inherited to overridden
Functionality of an object
« Determined by its class
« Two ways to test functionality
» Comparing object to a class or superclass to test membership or composition
# receiver isEindDf: aClass
» tests if the receiver is a member of the hierarchy of aClass
* anlnteger isKindOof: Integer returns true
¢ receiver isMemberOf: aClass
» tests if the receiver is of the same class
* anInteger isMemberQf: Magnitude retumns false
. receiver respondsTo: aSymbol
» tests if the receiver knows how to answer aSymbol
* anlnteger respondsTo: #sinreturns frue
- anInteger respondsTo: #at: returns false
* (Querying the object for its class
# receliver class
* #(1 2 3) classretumns Amray
= Comparison of objects
» Comparison and equivalence are very similar, but should not be confused

* == is used to test if the receiver and argument are the same object
. #(a b c) class == Array returns frue
e #{a b c) == $(a b c} copyretuns false
* =is used to test if the receiver and argument represent the same component
* #{a b c) class = Array returns true
* #{aboc) =#%(ab c) copyretumns true
» Other comparison operations
- receiver ~= anCbject

s Not equal
- receiver ~-~ anObject
« Mot Equivalent
+ receiver hash
* hash provides a nice way of telling objects apart, too much trust should not
be placed in comparing objects of the same class, as hash is often trivialized
(as in the example below, Lrray uses size has the hash function).

« [Ex
a := 3.147 hash. €& 132
b := 3.14 hash. € 287
e o= #(1 2 3) & 3
dr = #(3 4 5) €& 3

- receiver hashMappedBy: map
= Copying objects
s deepCopy has been removed since VisualWorks 1.0
» Two methods for copying:
*  copy retums anocther instance just like the receiver. Usually copy is simply a shallow
copy, but some classes override it.
« Does not copy the objects that the instance variables contain, but ciopies the
“pointer” to the objects.




Lecture 8: Messages & Methods

Messages are what is passed between objects
Methods are what is defined in a class to act on an instance of the class
Message Expressions

Receiver-object message-selector arguments
Unary
» Receiver message-selector
= Parsed left to right
o ExX:Time now.
o Ex: 8 squared.
Binary
» Receiver message argument
» Parsed left to right
» Ex:1 + 2+ 3, (Mote: returns 9)
= Parenthesis do the expected
e Ex:i+ (2 = 3. (retumns 7)

Keyword
= Receiver message arguments
« Ex:

aString = ‘ABCT.

aString at: 3 put: $D. (Mote: returns ‘D', aString equals #{ABD))

» |mportant to note that ‘asc* at: 3 put: $D retums so
* asString isthe object
* at is the keyword message-selector
* 3isthe argument
« ‘C’ is the object
* put is the keyword message-selector
* =D s the argument (3D is a literal)
Parentheses change order
Precedence always left to right
Separated by periods, unless temp variable declaration or comment

* Method Lookup

A method and a message-selector must be exactly the same, or no method will be found

by the method lookup

The methods defined for the receiver's class first

If no match, the superclass is searched

Path continues through Object unless a method is found.

=e1£ refers to receiver, lookup starts within the class of the reciever
super refers to receiver, lookup starts in superclass of receiver
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Alan Kay .

19,063 followers - 1 following

&! Follow £\ Notify me @ ask aee

Still trying to learn how to think better

Profile 537 Answers 0 Questions 0Posts 19.1K Followers Following Edits Activity

Profile Most recent Vv

O Alan Kay - Follow
« @ still trying to learn how to think better - Sat

Why do some media amplify cognition more than others?

A comprehensive answer is beyond the size of a Quora response. But we are
"thinking” all the time, and part of our thinking is highly influenced by the information
given to us by our senses: especially kinesthetics/touch, visual/configurative, = (more)
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O Alan Kay - Follow

% @ I'm the "Alan Kay" in question (try Google for the usual misinformation) - Thu
How can | incorporate a historic/literary approach to a topic about
computer science?

I like to bring in |mportant events in the history of computing when writing about
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Object-Oriented Programming  C++ (programming language) Programming Languages

Computer Programming 7

What did Alan Kay mean by, "l made up the term object-
oriented, and | can tell you I did not have C+ + in mind."?

/), Answer ) Follow-32 32 Request (O N7 2> oo

4 Answers
D e S Bl o) Ol Guly age sla Crand

. .4 Alan Kay, Have designed a few programming languages ®

<,
o Updated Oct 25, 2017 - Upvoted by Alan Mellor, Started programming 8 bit
computers in 1981 and Bulat Ziganshin, 27 years of C++ and counting

It's hard to praise too highly the programming languages that are the bridge from one
way of looking at programming to much better ways of looking at programming. The
two greatest such in the 60s were Lisp and Simula. Perhaps the greatest single
conception of a software system of the 60s was Sketchpad.

As explained elsewhere on Quora, and in “The Early History of Smalltalk”, | had chance
encounters with Sketchpad and Simula in my first week of grad school in late 66, that
shocked me into a realization about “computers as basic and universal units” via the
connections and parallels with other like things, such as biological structures,
computers on netwarks, processes in time-sharing systems, general systems of parts
intercommunicating, and so forth. | RSElEe ReR G elell iR \aET [ El s NETs (SR (e NN ELG:
such processes, and how the processes could be made efficient and parsimonious

enough to be universal.




This attracted great attention, and 10 years later in the 80s “object-oriented
languages” started to appear. The only ones that had some of the same flavor as
Smalltalk were several versions of Lisp. There were several “object Pascals”, even an
“Object COBOL"!, and of course, C++.

It's important to realize that C++ was part of a chain of ideas starting around 1979 by
Bjarne Stroustrup who was also shocked into action from encountering Simula. He was
not trying to “steal from Smalltalk” in any way. Here's what he says in his history

paper:

C++ was designed to provide Simula’s facilities for program organization together with
C’ efficiency and flexibility for systems programming. ... The goal was modest in that it

did not involve innovation, and preposterous in both its time scale and its Draconian
demands on efficiency and flexibility,

Elsewhere, he takes pains to say that he’s “not trying to do what Smalltalk at Xerox
Parc did”. He was essentially trying to do with C what Simula did with Algol.

His approach was via “Abstract Data Types” (which the co-inventor of Simula — Dahl
— also liked), and this is the way "classes” in C++ are generally used. And, similar to
Simula being a preprocessor to Algol, C++ was a preprocessor to C: the “classes” were
program code structuring conventions but didn't show up as objects during runtime.

And for a variety of reasons, some of them not good, some reasonable, C++ got very
popular.

4381 Ol 358 4S cega LA Cia

| don't think that “real OOP" as we thought of it then, is the way to go in the future

(and didn't then). Consider Sketchpad, and that it is programmed in terms of
constraints that the system solves to guarantee a very close fit between what was
eI EH ER B RTHEIRER G EG il This is an early glimpse into “requirements-based
programming”. It has something like objects — hard to get away from the main idea
— but is "relational” rather than message-based (the messages are implicit, etc.)
Sketchpad was a tour de force in many ways, including its solvers. But they didn't go
far enough to handle general requirements. Today | think this is doable via a half
dozen new techniques plus enormously larger machine capacities.
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What is Alan Kay's definition of Object Oriented?

(“i Alan Kay, Had something to do with "Object-Oriented Programming"
D Answered Sep 14, 2016

Originally Answered: What is Alan Kay's definition of Object Oriented?

The other answers are well worth reading. An interesting question arises about
terminology: to what extent is it reasonable to try to retain original definitions versus
having a term get "softer” in meaning as time passes and new and additional conceptions
are formed? (The latter happens in part because of the ways we spontaneously evolve our
languages, so trying to legislate against it doesn't work.)

However, | think “colonizing” a term to get reflected status is not a good practice, because
it really weakens the central ideas (for example, C++ is called an “object-oriented
language” — and most people argue "it is!" — but it is much too far from the ways | was
thinking to be included in any definition | would come up with).

Part of the problem here is that | made a mistake with how the term was coined — | should
have picked something else — in hindsight: “server-oriented programming”?

In any case, the “server” metaphor — mentioned by Eric des Courtis below — is good
enough here (since I've written about and answered questions about "objects” in the past,
and especially in the “The Early History of Smalltalk” written for the ACM ca 1993.).




There is a bit of a red herring here because the power of a comprehensive universal
building block can also be its downfall. For example, a “server” could choose to allow its
encapsulation to be violated — e.g. by making its services to closely resemble data
structures acted on by procedures. Here, in my opinion, we would be simulating quite the
wrong kinds of things, and devolving back into weak and fragile programming styles. (That
is my view of what has mostly happened with “objects” — “real objects” never showed up
because most people wanted to retain their data oriented style, etc.)

We could argue that the definition was incomplete — even: poor. It allowed too much
discretion on the parts of programmers (this was partly because we used it for our own
purposes at Parc and thought — not terribly accurately — that -we- had sufficient
discretion to use it wisely (certainly not 100% of the time!)

And ... this November will be the 50th anniversary of my “recognition” of the powers of the
simple idea of making everything from “encapsulated servers exchanging non-command
messages”.

Even though — in my opinion again — the simple idea of making computation systems
“be like computers on the Internet” still isn't generally recognized, much more is needed in
programming and systems building than “a great recognition” from 50 years ago which
had enormous relative power for about two decades.

For example — today and tomorrow — we should be programming in terms of
“requirements and goals” that can manifest a workable system (possibly needing a super-
computer).




Even though — in my opinion again — the simple idea of making computation systems
“be like computers on the Internet” still isn't generally recognized, much more is needed in
programming and systems building than “a great recognition” from 50 years ago which
had enormous relative power for about two decades.

For example — today and tomorrow — we should be programming in terms of
“requirements and goals” that can manifest a workable system (possibly needing a super-
computer).

We should be able to optimize a system like this without touching the requirements and
goals part, etc. The feeling of such programming should be like the CAD-SIM-FAB cycles in
more developed parts of engineering. In other words, we want to devote most of our
attention into “the whats” rather than “the hows”, use most of our energy for design, and
we'd like to “ship the design!” (that would be a good slogan for the next few years).

Just as the great language Lisp was first for programming, but then became “a very high
level machine code” for higher level ideas, we should see that what was powerful about
direct programming with the kinds of object systems we made at Parc and subsequently so
many years ago, should now be retained for structural integrity and other pragmatic
reasons, but that the code should now be automatically written from much higher level
sources. This doesn't mean that “objects are now hidden”, but that they should be part of
the "modeling and designing of ideas and processes” that is the center of what
programming needs to be.

12.1K views - View 101 upvotes - View 1 share - Answer requested by Mark Miller
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Sohail Morady - May 11, 2019

Alan Kay | can't understand one thing. You say "non-command messages”, but what
if our object models a “Person” and we really need to choose a name for him?
shouldn't this be a “command” to the object? | think there's something here that |
don't understand.

4> Upvote - 1 <A Reply N/ ©o0

© Alan Kay & - May 10, 2020

This is a good question, and one that comes up in both Lisp and OOP. Hint: why
did McCarthy invent "LABEL"?

I'm not so much into trying to copy the physical world as some, but this is an
interesting analogy. A parent may try to force a name on a kid, but quite a few
kids come up with a different name for themselves internally, and some even
carry this through to an external name via the courts ....

In Lisp and OOP, objects can be bound to various variables (these are external
names), they can have their own notion of "name”, etc.

But they also have an “ID" which is bestowed by the universe at birth. (Part of the
difference is the difference between "EQ" and "EQUAL" in Lisp.)

4.3 Upvote - 1 < Reply s 7 oeo

Sohail Morady [|'ve seen that you talk about “thinking in systems” a lot. So I've found a...
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Alan Kay C++ Vs Java Object-Oriented Programming  C# (programming language)
C++ (programming language) +5 &
What are the differences between Alan Kay’s OOP and
today's OOP in C++, Java, and C#?

2, Answer ) Follow-9 32 Request (O <y 4> ooo
Ll Alan Mellor, Self taught programmer starting in 1981 ®

Updated Feb 10, 2020

The biggest difference is that objects have direct connections to each in these
languages.

To call a method on some other object, you need a reference to it. A way of identifying
precisely which object to call the method on.

In Kay's analogy of messages as enzymes in the bloodstream, the two objects are
unaware of each others’ existence. An object releases a message which is received by
all objects. The ones that wish to respond do so.

| feel that the type systems are also different, but I lack the expertise to analyse that.

For certain another difference is that a running program was a live system in the Kay /
Smalltalk language world. You could change objects whilst the code keeps running.

That is simply not present in any mainstream language today. It affects how we think
about building software.
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Object-Oriented Programming
— The Trillion Dollar Disaster

Why it’s time to move on from OOP
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This post sums up my first-he ? onojourney from Object-Oriented
to Functional programming b matter how hard I try, I can

no longer find use cases for OOP.JREVGEE S0 BNV K010) 58 vige) SR i1

because they become too complex to maintain.
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OOP is not natural for the human brain, our thought process is centered
around “doing” things — go for a walk, talk to a friend, eat pizza. Our
brains have evolved to do things, not to organize the world into complex

hierarchies of abstract objects.
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A good programming framework helps us to write reliable code. First and
foremost, it should help reduce complexity by providing the following
things:

1. Modularity and reusability
2. Proper state isolation

3. High signal-to-noise ratio

1S o s Al 4 5 (B2 38 a0 gl 5 e Vs
P S Ciy i 4S g jla A da i Lo )&

Unfortunately, OOP provides developers too many tools and choices,
without imposing the right kinds of limitations. Even though OOP promises
to address modularity and improve reusability, it fails to deliver on its
promises (more on this later). OOP code encourages the use of shared
mutable state, which has been proven to be unsafe time and time again.
OOP typically requires a lot of boilerplate code (low signal-to-noise ratio).
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The one thing that Functional Programming does really well is it helps us
write reliable software. The need for a debugger almost disappears
completely. Yep, no need to step through your code and watch variables. I
personally haven’t touched a debugger in a very long time.

The best part? If you already know how to use functions, then you're
already a functional programmer. You just need to learn how to make the
best use of those functions!

I'm not preaching Functional Programming, I don’t really care what
programming paradigm you use writing your code. I'm simply trying to
convey the mechanisms that Functional Programming provides to address

the problems inherent with OOP/imperative programming.
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Alan Kay’s big idea was to have independent programs (cells) communicate

by sending messages to each other. The state of the independent programs

would never be shared with the outside world (encapsulation).

That’s it. OOP was never intended to have things like inheritance,

polymorphism, the “new” keyword, and the myriad of design patterns.
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With OOP-inflected programming languages, computer software becomes
more verbose, less readable, less descriptive, and harder to modify and

maintain.

— Richard Mansfield
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The most important aspect of software development is keeping the code
complexity down. Period. None of the fancy features matter if the codebase
becomes impossible to maintain. Even 100% test coverage is worth nothing

if the codebase becomes too complex and unmaintainable.

What makes the codebase complex? There are many things to consider, but
in my opinion, the top offenders are: shared mutable state, erroneous

abstractions, and low signal-to-noise ratio (often caused by boilerplate
code). All of them are prevalent in OOP.

1Rl s Al ) sk L

In Functional Programming, state typically is being isolated. You always
know where some state is coming from. State is never scattered across your
different functions. In OOP, every object has its own state, and when
building a program , you have to keep in mind the state of all of the objects
that you currently are working with.
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Methods/Properties

The methods or properties that provide access to particular fields are no
better than changing the value of a field directly. It doesn’t matter whether
you mutate an object’s state by using a fancy property or method — the

result is the same: mutated state.

The real world is not hierarchical

OOP attempts to model everything as a hierarchy of objects. Unfortunately,
that is not how things work in the real world. Objects in the real world
interact with each other using messages, but they mostly are independent

of each other.

Inheritance in the real world

OOP inheritance is not modeled after the real world. The parent object in
the real world is unable to change the behavior of child objects at run-time.
Even though you inherit your DNA from your parents, they’re unable to
make changes to your DNA as they please. You do not inherit “behaviors”
from your parents, you develop your own behaviors. And you're unable to

“override” your parents’ behaviors.

The real world has no methods

Does the piece of paper you're writing on have a “write” method? No! You
take an empty piece of paper, pick up a pen, and write some text. You, as a
person, don’t have a “write” method either — you make the decision to

write some text based on outside events or your internal thoughts.
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The problem factory
In fact, it is impossible to write good and maintainable Object-Oriented
code.
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Goodbye, Object Oriented
Programming

@ Charles Scalfani Jul 23, 2016 - 10 min read
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#1. Definition

Functional Programming OOoP

5 3

Functional programming emphasizes on

: . Object oriented programming based on
evaluation of functions.

concept of objects.

#2. Data

Functional Programming

ooP
S

Functional programming uses Object oriented uses the mutable data.
immutable data.

Functional Programming OOP

Functional programming does follow Object oriented programming does
declarative programming model. follow imperative programming model.




Functional Programming OOoP

o) o)

Object oriented programming does
not support
parallel programming.

Parallel programming supported by
Functional Programming.

Functional Programming OOP

In OOPs, the statements should be

| : oo ' .
P Functional pregrafimingsthe executed in particular order.

statements can be executed in any order.

Functional Programming ooP
In Functional programming, recursion is In OOPs, loops are used for iterative data.

used for iterative data.

Functional Programming ooP
The basic elements of functional The basic elements of object oriented
programming are programming are objects and methods.

Variables and Functions.




#8. Use

Functional Programming OOP
The functional programming is used Object oriented programming is used
only when there are few things with when there are many things with few
more operations. operations.
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Functional Programming VS
Object Oriented Programming

(OOP) Which is better....?
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Functional programming provides the advantages like efficiency, lazy
evaluation, nested functions, bug-free code, parallel programming. In
simple language, functional programming is to write the function having
statements to execute a particular task for the application. Each small
function does its part and only its part. The function can be easily invoked
and reused at any point. It also helps the code to be managed and the same
thing or statements does not need to be written again and again. It allows

for very modular and clean code that all works together in harmony.

118 (o o 4l

The main deal with OOP is the ability to encapsulate data from outsiders.
Encapsulation is the ability to hide variables within the class from outside
access — which makes it great for security reasons, along with leaky,
unwanted or accidental usage. Most programmers using object oriented
design say that it is a style of programming that allows you to model real
world scenarios much simpler. This allows for a good transition from

requirements to code that works like the customer or user wants it to.
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Object-oriented languages are good when you have a fixed set of
operations on things, and as your code evolves, you primarily add new
things. This can be accomplished by adding new classes which implement

existing methods, and the existing classes are left alone.

Functional languages are good when you have a fixed set of things, and as
your code evolves, you primarily add new operations on existing things. This
can be accomplished by adding new functions which compute with existing
data types, and the existing functions are left alone.

To put it simply, When you’re working across different boundaries, OOP is
an excellent method to keep everything packaged up and secure from
unwanted external usage. Where as, Functional programming works well

when complexity is contained.

P ey )3

Finally, to conclude, it is always up to the programmers or developers to
choose the programming language concept that makes their development

productive and easy.
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Benefits of OOP

e We can build the programs from standard working modules that communicate with
one another, rather than having to start writing the code from scratch which leads to
saving of development time and higher productivity,

* OOP language allows to break the program into the bit-sized problems that can be
solved easily (one object at a time).

* The newtechnology promises greater programmer productivity, better quality of
software and lesser maintenance cost.

e OOP systems can be easily upgraded from small to large systems.

e |tis possible that multiple instances of objects co-exist without any interference,

e |tis very easy to partition the work in a project based on objects.

e |tis possible to map the objects in problem domain to those in the program.

e The principle of data hiding helps the programmer to build secure programs which
cannot be invaded by the code in other parts of the program.

e By usinginheritance, we can eliminate redundant code and extend the use of existing
classes.

* Message passing techniques is used for communication between objects which
makes the interface descriptions with external systems much simpler.

e Thedata-centered design approach enables us to capture more details of modelin
animplementable form.




Disadvantages of OOP

¢ The length of the programmes developed using OOP language is much larger than
the procedural approach. Since the programme becomes larger in size, it requires
more time to be executed that leads to slower execution of the programme.

* We can notapply OOP everywhere asitis not a universal language. It is applied only
when itis required. Itis not suitable for all types of problems.

e Programmers need to have brilliant designing skill and programming skill along with
proper planning because using OO0P is little bit tricky.

* OOPstaketimeto get usedtoit. The thought process involved in object-oriented
programming may not be natural for some people.

e Everythingis treated as objectin OOP so before applying it we need to have excellent
thinking in terms of objects.
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A reaction to "Object-Oriented

Programming — The Trillion Dollar
Disaster” article.
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& Philippe Roy 3 articles + Follow
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Set 2 (Data Hiding and Object Printing) Difficulty Level : Easy e Last Updated : 24 Aug, 2021

OOP in Python | Set 3 (Inheritance,

examples of object, issubclass and super) In Python, object-oriented Programming (O0Ps) is a programming paradigm that uses objects
and classes in pragramming. It aims to implement real-world entities like inheritance,

Class mefhod vs Stafic method in Python polymorphisms, encapsulation, etc. in the programming. The main concept of 00Ps is to bind

Class or Static Variables in Python the data and the functions that work on that together as a single unit so that no other part of the
code can access this data.

Changing Class Members in Python

Main Concepts of Object-Oriented Programming (OOPs)

Constructors in Python « Class
* Objects
Destructors in Python ]
4 s Polymorphism
Inheritance in Python * Encapsulation
* Inheritance

@‘s of inheritance Python
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9. Classes

Classes provide a means of bundling data and functionality together. Creating a new class creates a new type of
object, allowing new instances of that type to be made. Each class instance can have attributes attached to it for
maintaining its state. Class instances can also have methods (defined by its class) for modifying its state.

Compared with other programming languages, Python's class mechanism adds classes with a minimum of new
syntax and semantics. It is a mixture of the class mechanisms found in C++ and Modula-3. Python classes
provide all the standard features of Object Oriented Programming: the class inheritance mechanism allows
multiple base classes, a derived class can override any methods of its base class or classes, and a method can
call the method of a base class with the same name. Objects can contain arbitrary amounts and kinds of data. As
is true for modules, classes partake of the dynamic nature of Python: they are created at runtime, and can be
modified further after creation.

In C++ terminology, normally class members (including the data members) are public (except see below Private
Variables), and all member functions are virtual. As in Modula-3, there are no shorthands for referencing the
object’'s members from its methods: the method function is declared with an explicit first argument representing
the object, which is provided implicitly by the call. As in Smalltalk, classes themselves are objects. This provides
semantics for importing and renaming. Unlike C++ and Modula-3, built-in types can be used as base classes for
extension by the user. Also, like in C++, most built-in operators with special syntax (arithmetic operators,
subscripting etc.) can be redefined for class instances.

(Lacking universally accepted terminology to talk about classes, | will make occasional use of Smalltalk and C++
terms. | would use Modula-3 terms, since its object-oriented semantics are closer to those of Python than C++,
but | expect that few readers have heard of it.)
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. Class — A user-defined prototype for an object that defines a set of attributes that
characterize any object of the class. The attributes are data members (class variables and
instance variables) and methods, accessed via dot notation.

. Class variable - A variable that is shared by all instances of a class. Class variables are
defined within a class but outside any of the class's methods. Class variables are not used
as frequently as instance variables are.

. Data member - A class variable or instance variable that holds data associated with a class

and its objects.

' Function overloading - The assignment of more than one behavior to a particular
function. The operation performed varies by the types of objects or arguments involved.

' Instance variable — A variable that is defined inside a method and belongs only to the
current instance of a class.

i Inheritance — The transfer of the characteristics of a class to other classes that are derived

from it.

' Instance - An individual object of a certain class. An object obj that belongs to a class
Circle, for example, is an instance of the class Circle.

. Instantiation — The creation of an instance of a class.
. Method - A special kind of function that is defined in a class definition.

. Object - A unique instance of a data structure that's defined by its class. An object
comprises both data members (class variables and instance variables) and methods.

. Operator overloading - The assignment of more than one function to a particular operator.
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Class

Aclassis a collection of objects. A class contains the blueprints or the prototype from which

the objects are being created. It is a logical entity that contains some attributes and methods.

To understand the need for creating a class let's consider an example, let's say you wanted to
track the number of dogs that may have different attributes like breed, age. If a list is used, the
first element could be the dog's breed while the second element could represent its age. Let's
suppose there are 100 different dogs, then how would you know which element is supposed to
be which? What if you wanted to add other properties to these dogs? This lacks organization

and it's the exact need for classes.
S S caale Jlie

python_projects > ® 1-class.py > ...

1
class employees
pass
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Objects

The objectis an entity that has a state and behavior associated with it. It may be any real-world
object like a mouse, keyboard, chair, table, pen, etc. Integers, strings, floating-point numbers,
even arrays, and dictionaries, are all objects. More specifically, any single integer or any single
string is an object. The number 12 is an object, the string "Hello, world" is an object, a list is an
object that can hold other objects, and so on. You've been using objects all along and may not

even realize it.

. object walu Jhs

python_projects > # 1-class.py > ...
1
class employees
pass

ali=employees
hossein=employees
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An object consists of :

e State:Itisrepresented by the attributes of an object. It also reflects the properties of an
object.

e Behavior: Itis represented by the methods of an object. It also reflects the response of an
object to other objects.

¢ ldentity: It gives a unique name to an object and enables one object to interact with other
objects.
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Methods:

drive()
stop()

Attributes:

color = ?
fuel_capacity = ?
max_speed = ?

color = #F06292
fuel_capacity = 40
max_speed = 160

color = #64B5F6
fuel_capacity = 20
max_speed = 80
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Youcangive. init () anynumber of parameters, but the first parameter will always be a
variable called self. When a new class instance is created, the instance is automatically
passed to the self parameterin.__init_ () so that new attributes can be defined on the
object.

Let’s update the Dog class withan . init_ () method that creates .name and . age
attributes:

Python

class Dog:
def init (self, name, age):
self.name = name
self.age = age

Notice thatthe . init () method’s signature is indented four spaces. The body of the
method is indented by eight spaces. This indentation is vitally important. It tells Python that
the . _init_ () method belongs to the Dog class.

Notice thatthe . init () method’s signature is indented four spaces. The body of the
method is indented by eight spaces. This indentation is vitally important. It tells Python that
the . init_ () method belongs to the Dog class.

Inthe body of .__init_ (), there are two statements using the self variable:

1. self.name = name creates an attribute called name and assigns to it the value of the name
parameter.

2. self.age = age creates an attribute called age and assigns to it the value of the age
parameter.

Attributes createdin . __init () are called instance attributes. An instance attribute’s
value is specific to a particular instance of the class. All Dog objects have a name and an age,
but the values for the name and age attributes will vary depending on the Dog instance.

On the other hand, class attributes are attributes that have the same value for all class
instances. You can define a class attribute by assigning a value to a variable name outside of
.__init_ ().
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class employee:

def __init__ (self,FirstName,LastName, payment

self is object holder , for example:
we made the object name : ali

and we have
self.FirstName=FirstName

so it make this at final:
ali.FirstName=FirstName

exactly like the file : 1l-class.py

DO ed e eSS

class employee

=

def _init (self,FirstName,LastName,payment

self is object holder , for example:
we made the object name : ali

and we have :
self.FirstName=FirstName

so it make this at final:
ali.FirstName=FirstName

exactly like the file : 1-class.py

self.FirstName=FirstMame
self.LastName=LastName
self.payment=payment

=

g
=
o

self.mail=str(self.FirstName B striself.LastName il.com

e




Example

Following is the example of a simple Python class -

class Employee:
"Common base class for all employees'
empCount = @

def init (self, name, salary):
self.name = name
self.salary = salary
Employee.empCount += 1

def displayCount(self):
print "Total Employee %d" % Employee.empCount

def displayEmployee(self):
print "Name : "

, self.name, ", Salary: ", self.salary

1 The variable empCount is a class variable whose value is shared among all instances of a
this class. This can be accessed as Employee.empCount from inside the class or outside
the class.

. The first method __init__() is a special method, which is called class constructor or
initialization method that Python calls when you create a new instance of this class.

' You declare other class methods like normal functions with the exception that the first
argument to each method is self. Python adds the self argument to the list for you; you do
not need to include it when you call the methods.
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ali=employee "ali moelinian 2000
hossein=employee "hossein nejadnik 1508

Lesd dhe 0 Ly

class Employee:
"Common base class for all employees'
empCount = ©

def init (self, name, salary):
self.name = name
self.salary = salary
Employee.empCount += 1

def displayCount(self):
print "Total Employee %d" % Employee.empCount

def displayEmployee(self):
print "Name : ", self.name, ", Salary: ", self.salary

"This would create first object of Employee class”
empl = Employee("Zara™, 2000)

"This would create second object of Employee class™
emp2 = Employee("Manni™, 5000)
empl.displayEmployee()

emp2.displayEmployee()

print "Total Employee %d" % Employee.empCount

@) o2 4558 2 053 L Jlie o) 48 K iy 4l
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>>> class Complex:

e def init (self, realpart, imagpart):
- self.r = realpart
- self.1 = imagpart

>»>» x = Complex(3.0, -4.5)
> x.r, X.1

(3.9, -4.5)
class Dog:
kind = "canine’ # class variable shared by all instances

def init (self, name):

self.name = name # instance variable unique to each instance
>>> d = Dog('Fido")
>>> e = Dog('Buddy")
>>> d.kind # shared by all dogs
‘canine’
>>> e.kind # shared by all dogs
‘canine’
>>> d.name # unique to d
"Fido'
>>> e.name # unique to e
"Buddy’

OV s aman g (OIS 53 50l Cas 9 (Allde al 55 a0 g Lad
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class variable : property of the class

instance variable : unique property of the object of the class

class employee
pay _rising=e.1

18 def init | |self,FirstName LastNaWF payment
self.FirstName=FirsthName
self.LastName=LastName
self.payment=payment
self.mail=str(self.FirstName B str(self.LastName @gmail .com

def fullname(self
return ‘Full MName : %s ¥s self.FirstName,self.LastName

def payment(self
return "Last Payment : %s self.payment

def payment increase(self
self.payment float(self.payment * self.pay rising

return "New Payment : %s self.payment
ali=employee( "ali moeinian', 2000
hossein=employee( "hossein nejadnik’, 1500
print( ‘=== Before Increase ===

print{employee.payment(ali)
print{employee.payment(hossein)

print === After 10% ===
print employee.payment increase(ali)
print employee.payment increase(hossein)

print === After 15% just for ali ===
ali.pay rising=e.15

print employee.payment increase(ali)
print employee.payment increase(hossein)
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Python

class Dog:

species = "Canis familiaris”

def init (self, name, age):
self.name = name
self.age = age

# Instance method
def description(self):

return f"{self.name} is {self.age} years old"

# Another instance method
def speak(self, sound):

return f"{self.name} says {sound}"




Python

>>> miles = Dog("Miles”, 4)

>>> miles.description()
'‘Miles 1s 4 years old’

>>> miles.speak("Woof Woof™)
'‘Miles says Woof Woof’

>>> miles.speak("Bow Wow")
‘Miles says Bow Wow'

:WM\AQASMV&\AQ}HJE\LSM

ali=employee( 'ali moeinian 2000
hossein=employee( "hossein nejadnik’, 1500

print(ali. dict

print( ----------mm e
print hossein. dict

print(*---- - -\ - - - - - - - -
print employee. dict
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print('------ single inheritance ------ title()
class father
def feature_dad(self
print('this is father part.’'.title()

class child(father
def feature_child(self
print('this is children part.'.title()

person=father
person.feature_dad

personl=child
personl.feature_child

personl.feature_dad
1

class Person(object):

# _ init__ is known as the constructor : 4_?%3 d& L_iA. 1:1

def init_ (self, name, idnumber):
self.name = name
self.idnumber = idnumber

def display(self):
print(self.name)
print({self.idnumber)

def details(self):
print("My name is {}".format(self.name))
print("IdNumber: {}".format(self.idnumber))

# child class
class Employee(Person):
def init_ (self, name, idnumber, salary, post):
self.salary = salary
self.post = post

# invoking the _ init_ of the parent class
Person._ _init_ (self, name, idnumber)

def details(self):
print{"My name is {}".format(self.name))
print("IdNumber: {}".format({self.idnumber))
print("Post: {}".format(self.post))
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Polymorphism
Polymorphism simply means having many forms. For example, we need to determine if the given species of
birds fly or not, using polymorphism we can do this using a single function.

class Bird:

def intro(self):
print("There are many types of birds."™)

def flight(self):
print("Most of the birds can fly but some cannot.™)

class sparrow(Bird):

def flight(self):
print("Sparrows can fly.")

class ostrich(Bird):

def flight(self):
print("Ostriches cannot fly.")

obj_bird = Bird()
obj spr = sparrow()
obj ost = ostrich()
obj _bird.intro()
obj_bird.flight()

obj_spr.intro()
obj _spr.flight()

obj_ost.intro()
obj ost.flight()
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Encapsulation

Encapsulation is one of the fundamental concepts in object-oriented programming (OOP). It describes the
idea of wrapping data and the methods that work on data within one unit. This puts restrictions on
accessing variables and methods directly and can prevent the accidental modification of data. To prevent
accidental change, an object's variable can only be changed by an object’s method. Those types of
variables are known as private variables.

Aclass is an example of encapsulation as it encapsulates all the data that is member functions, variables,

etc.

m Variables

Class




# Python program to
# demonstrate private members

# Creating a Base class
class Base:
def init (self):
self.a = "GeeksforGeeks"”
self. ¢ = "GeeksforGeeks"

# Creating a derived class
class Derived(Base):
def init (self):

# Calling constructor of
# Base class
Base. init_ (self)

print("Calling private member of base class:

print(self. «c)

# Driver code
objl = Base()
print{objl.a)

+

Uncommenting print(objl.c) will
raise an AttributeError

+

Uncommenting obj2 = Derived() will
also ralse an AtrributeError as
private member of base class

is called inside derived class

H B ¥ H
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