Fundamentals of Python
Programming



Introduction to python programming

* High level, interpreted language
* Object-oriented

* General purpose
* Web development (like: Django and Bottle),
* Scientific and mathematical computing (Orange, SciPy, NumPy)
* Desktop graphical user Interfaces (Pygame, Panda3D).



* Other features of python includes the following:
» Simple language which is easier to learn
* Free and open source
* Portability
* Extensible and embeddable
* Standard large library



* Created by Guido van Rossum in 1991

* Why the name Python?
* Not after a dangerous snake.
* Rossum was fan of a comedy series from late seventies.

* The name "Python" was adopted from the same series "Monty Python's
Flying Circus".



Reasons to Choose Python as First Language

* Simple Elegant Syntax

* Not overly strict

* Expressiveness of the language
* Great Community and Support



Installation of Python in Windows

* Go to Download Python page on the official site
(https://www.python.org/downloads/) and click Download Python
3.6.5 (You may see different version name)

* When the download is completed, double-click the file and follow the
instructions to install it.

* When Python is installed, a program called IDLE is also installed along
with it. It provides graphical user interface to work with Python.



* Open IDLE, Write the following code below and press enter.
print{ "Hello, World!")
* To create a file in IDLE, go to File > New Window (Shortcut: Ctrl+N).

» Write Python code and save (Shortcut: Ctrl+S) with .py file extension
like: hello.py or your-first-program.py

pTint{"Hq:"u, World!™)

* Go to Run > Run module (Shortcut: F5) and you can see the output.



First Python Program

(9 AidTctirmberpy - C s g Applsta L ocah Programe Pthon Pythcnl6- 2 Serptt AddTmchbamber y 365
Fle B e B Opbioes Window Hep

$§First program to add two number#
a=3

b=2

sum= ath

print (sum)



| & Pythen 3.6.5 Shell - (] ™
File Edit Shel Debug Options Window Help

Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 1
6:07:46) [MSC wv.1900 32 bit (Intel)] on win32
Type "copyright"™, "credita"™ or "license()" for
more information.

>>>

RESTART: C:\Users\hp\AppData\Local\Programs\Py
thon\Python36-32\Scripts\AddTwoNumber.py

5

oz |



Second Program

Ll At et Chpms wiiar pry - Eulvnr bl S| Mo al T R LT TR T TR PR N T VT TR . T e sy S
Bl il Foomet  Mun Ot Wi Seip

PProgram to dllustratae all the arithmetic opsrations

a = ZL

B o= 1D

(= =]

= = s + B
Print "4 meos 1 - Wa Lues aof [ = i = o (=]

Frint ["Lins 2 Valus of = 4= ", = )
= = aa T

EBrintc " L v 1 Valus of o L= ™, o )
o = a J b

print (" Line 4 valiae of o is ", a )
= = a % b

rrint ("Lines 5 — Yalus of o< A= ", =)
m - 3

B = 3

= T =
print {("Line & Valus of o 4= ", o)



| Pythen 285 et
Fle Gt Shell Debog Opbons Window Help

- B X

Python 3.€.5 (v3.€.5:£59c0932b4, Mar 28 2018, 16:07:46) [MSC v.19%00 32 bit (Inte °

1)] on win3d2

Type "copyright", "credits"™ or "license()" for more information.

]

EESTART: C:\Users\hp\AppData‘\Local\Programs\Python\Python36-32\Scripta\AllArith

meticOperation.py

Line 1 - Value of ¢ is
Line 2 - Value of c is
Line 3 - Value of ¢ i=
Line 4 - Value of c is
Line 5 - Value of c is
Line & - Value of ¢ i=

5> |

i |
11
210
2.1
1
g




Few Important Things to Remember

* To represent a statement in Python, newline (enter) is used.

* Use of semicolon at the end of the statement is optional (unlike
languages like C/C++)

* |n fact, it's recommended to omit semicolon at the end of the
statement in Python

* Instead of curly braces { }, indentations are used to represent a block



Python Keywords

* Keywords are the reserved words(can not be used as a identifier) in

Python
* Are case sensitive

False

Monea

True

and

s

assert

break

Keywords in Python programming language

class

continue

def

del

elif

glse

except

finally
for
from
global
if
import

in

is

lambda

nonlocal

not

or

Rass

raise

return
try
while
with

yield



Python ldentifiers

* Name given to entities like class, functions, variables etc. in Python

* Rules for writing identifiers
* Can be a combination of letters in lowercase (a to z) or uppercase (Ato Z) or
digits (0 to 9) or an underscore (_)
* myClass, var_1 and print_this_to_screen, all are valid examples
= Cannot start with a digit
* lvariable is invalid, but variablel is perfectly fine
» Keywords cannot be used as identifiers
* Cannot use special symbols like |, @, #, S, % etc. in our identifier
* Can be of any length.



Things to care about

* Python is a case-sensitive language.
* Variable and variable are not the same.

* Multiple words can be separated using an underscore,
this_is_a_long_variable

* Can also use camel-case style of writing, i.e., capitalize every first
letter of the word except the initial word without any spaces
* camelCaseExample



Python Statement

* Instructions that a Python interpreter can execute are called
statements.

* Two types
= Single line statement:
* Forexample, a = 1is an assignment statement
* Multiline statement:

* |n Python, end of a statement is marked by a newline character,
* 50, how to make multiline statement?



* Techniquel:

* make a statement extend over multiple lines with the line continuation
character (\).

* For example:

a=1+2+3+}
44546+

7+84+9



* Technique2:

* make a statement extend over multiple lines with the parentheses ( )
* For example:

3:(_1*2#3+
4+5+6+

7+8+19)



* Technique3:
= make a statement extend over multiple lines with the brackets [ ] and braces {
1
* For example:
:nlnm s ['rr_'d'.

‘blue’,

'green’]



* We could also put multiple statements in a single line using
semicolons, as follows

a=1l:b=2:c=5



Python Indentation

* Most of the programming languages like C, C++, Java use braces { } to
define a block of code

» Python uses indentation

* A code block (body of a function, loop etc.) starts with indentation
and ends with the first un-indented line



|4 Indenton. 34
py - C:/Users/hy/AppDatal ocal Programs/Python/Python3s-
File Edt Help
Format Run
Options
Window
3 /Seripts/Indenition.py
: g

0

X

for i
0 1 in
in ran
print P
a4 . | l |
1T ].=i1:I :IlI

breal
2a K



L& Pytihon 3.6.5 Shell —_ o | b4
File Edit Shell Debug Options Window Help o

Python 3.6.5 (v3.6.5:f55c0932b4, ™M
28 2018, 168:07:486) [MsSC «.1900 322
bit {(Intel)] on win32

Type "copyright™, "credits"™ or "lic
anss ()" for mores information.

=

RESTART: C: / Users//)hp/ ;hppData/Local
SProgram=/Python/Python3ce6—32/Script
s/ Indentcttion.pyvy

VOaWwNE

== |



Error due to incorrect indentation

Jj ndenthion.py - Cx/Users/hp/ BppDatarLocal Programs/Python/Python3f- 1 Sanipts/Indenttion py (14

Fle Edt Fomast Run Opfions Window Help

for i in rangel[lrlll’
print (i)
if i= Ji

- 9 expected an indented block
o]

& Syntacrer X




Python Comments

* To make the code much more readable.
» Python Interpreter ignores comment.

» Two types of comment is possible in python:
= Single line comment and
= Multi-line comment



Single line comment

* In Python, we use the hash (#) symbol to start writing a comment.
* |t extends up to the newline character

[ Sersglelinel amment.gr - Clserbp Applinta cesl BrogramuB then B thenls- 1 SerptoSinghelmeComment oy (165)  — a x
File Bt Foemat Bun Opbiorn Wiedew Help
#This is a comment

tprint out Hello

print ("Hello")



Multi-line comments

* Two way:
= By using # sign at the beginning of each line
#This is a long comment
#and it extends
Flo multipk' lines

AR

(most common)
"""This is also a

* By using either ' "' or

perfect example of

||||.|i|!i-]i:|'u.: |:|r|111:|'nc||I:.""-'



Python Variable

* a variable is a named location used to store data in the memory.

* Alternatively, variables are container that hold data which can be
changed later throughout programming



Declaring Variables

* In Python, variables do not need declaration to reserve memory
space.

* The "variable declaration" or "variable initialization" happens
automatically when we assign a value to a variable.

* We use the assignment operator = to assign the value to a variable.



Assigning Values to variables

R e bt b Opiess Wedos by
#Declaring and assigning value to the variables
website="ww.cab,2du.np®

print (website]|




Bt 0l Dby Opiow Wedee W0
Python 3.6.5 (v3.6.3:£39c0932b4, Mar 28 2018, 16:07:46€) [MSC v.1900 32 bit (Inte
1}] on win32

Type "copyright®, “credits" or "license(}" for more information.

Py

RESTART: C:/Users/Kamal.Rishi/AppData/Local/Programa/Python/Pythonde-32/var.py
www.cab. edu.ng

>3 |



Changing value of a variable

[ remsgrment gy - CAUser g ApRD st Local Progeemy PytherPythand- 32 — =] x
Fic _tot Formdl Ron Optioos Widew Mo

F assigning a new value to the varialbe
website= "www.cab.edu.np"

print (website)

# Reassiging the value to the wvariable

webasite = “www.facebook.com"

print (webaite)




[ Pythen 265 Shell - o =
File [dit Shell Debug Options  Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018
, 16:07:46) [MSC w.1900 32 bit (Intel)] on w
in32
Type "copyright™, "creditsa" or "license ()" £
or more information.

bS53

RESTART: C:\Usersa\hp\AppData’\Local\Programs
“\Python\Pycthon36-32\Scriptas\reaaignment.py
wWww . cab.edu.np
www . facebook ..com

>>> |




Assigning same value to the multiple variable
S Uittt e - 0F]

Re it foval G Optess Weoe b
#Assigning seme value to multiple variables
g=b=c="ww., cab. edu.np"
print (g, "\n",b,"\n",c}




Flo B Gel Drby Ctes Wedew Help
Python 3.6.5 (v3.6.5:£59c0832b4, Mar 2B 2018, 16:07:4€) [M3C ».1300 32 bit (Inte
1)] on windl

Type "copyright®, “creditz® or “license()™ for more information.

55

RESTART: C:/Users/Kamal.RishifAppData/Local/Programs/Python/Pythond6-32/var.py
wind . cab.edu.np

wi . cab. edu.6p

ww . cab . edu.np

33 |




Assigning multiple values to multiple variables

e b ot I G o 5

$Azsigning multiple values to multiple varishles
a=b=c="wwv.cab.zdu.np", 2,3 .51
print(a,"\n",b,"\n",c)




T e
Fie L Shel Dby Optom Wedse ey

Python 3.6.5 (v3.6.3:£59c0932b%, Mar 28 2018, 16:07:46) [MSC v.1900 32 bit (Inte
1}] on win32

Type "copyright®, "credita® or "license()® for more information.
35S

RESTART: C:/Users/Hamal.Rishi/AppData/Local/Programs/Python/Python36-32/var.py
{"www.cab.edu.np', 2, 3.3)

[ *www.cab.edu.np', 2, 3.3)

[ 'www.cab.edu.np', 2, 3.5)

3 |



Constants

* Value that cannot be altered by the program during normal
execution,

* In Python, constants are usually declared and assigned on a module
* And then imported to the file



Defining constantModule

| constantioduiepy - C/Usessp/AppDetelloca ProgramsPthonPthonsa. = 0 X
Fle Edt Fomat Run Ogtions Window Help

$ constant module

tDeclaring and assigning value to a constant
PI= 3.14

GRAVITY = 9.8




|& constantModuleimportpy.py - C:/Users/hp/AppDatall. — O X
File Edit Format Run Options Window Help

#Importing the constant module
import constantModule

print (constantModule.PI)

print (constantModule.GRAVITY)




[ & Python 3.6.5 Shell - | 4
_File Edit  Shell Debug Options Windew Help
Python 3.6.5 (v3.6.5:f£59c0932b4, Ma ~
r 28 2018; 1l6:07:46) [MSC wv.1l900 32

bit (Intel)] on win3Z2

Type "copyright", "ecredita" or "lic
ense ()" for more information.

- o

EESTART: C:/Users/hp/AppDhata/Local
/Programs/Python/Python36-32/Script
s/constantModuleImport, py-py
2.14
9.8
>>> |




Rules and Naming convention for variables
and constants

* Create a name that makes sense. Suppose, vowel makes more sense
than v.

 Use camelCase notation to declare a variable

* For example: myName, myAge, myAddress

* Use capital letters where possible to declare a constant
* For example: PI,G,MASS etc.



* Never use special symbols like |, @, #, S, %, etc.
* Don't start name with a digit.
» Constants are put into Python modules

* Constant and variable names should have combination of letters in
lowercase (a to z) or uppercase (A to Z) or digits (0 to 9) or an
underscore (_).

* For example: snake_case, MACRO_CASE, camelCase, CapWords



Literals

* Literal is a raw data given in a variable or constant. In Python, there
are various types of literals they are as follows:

* Numeric literals
» String literals

* Boolean literals
* Special literals



Numeric Literals

[ rumericLiterale.py - Cy/Uterihp/AppDatailocal ProgramePython/®.,  — (=]
File Edit Format Run Options Window Help

#How to use Numeric literals in Python?
a = 0bl0l0 #Binary literals

B = 100 # decimal literals
e = 06310 foctal litrals
d = 0xlZc # Hexadecimal literals

#$Float Literals
float_1= 10.5
Lloat Z= 1.2ed

fcomplex Literals

®x = 3.1475

print{a, b, o, 4d,)

print (float_ 1, float_ 2)
print (x, x.imag, x.real)




[ & Python 365 Shell - | »
File Edit Shell Debug Options Window Help

Python 3.6.9 (v3.€6.5:f59c0932b4, Mar 28 20 °
18, 16:07:46) [MSC v.1900 32 bit (Intel)]
on win3z

Type "copyright", "credita" or "license()"
for more information.

>3

RESTART: C:/Users/hp/AppData/Local/Progra
ms/Python/Python36-32/Scripts/NumericlLiter
als.py

10 100 200 300

10.5 150.0

3.1435 3.14 0.0

>>> |




String Literals

Lo Sorimgt ianat py - Colbaru g AppOtaL scal Prog ythan/Py P gLimalpy (L&)

File Lde Formee Run Opticss  Window  Hulp
#How to uae actring literala in Python?
8tring

strings = "™ THias is python”

print (acringal

atrings = *'I am new in python'®

print (atringa)

strings = """ But I have now problem*™"
print (scrings)

#character

char = "o
print (char)

char = "p*
print (char)

ahar - "E™
print (chare)



L Pyition 365 Shen a5 a
Fiw Gt Shell Debug Optione Windew HWely =~ = 00000
Python 32.6.5 (v3.6.5:f59c0932b4, Mar 28 20
18, 16:07:46) [M3C w.1900 32 bit (Intel)]
on win32
Type "copyright", "credita™ or "license ()"
for more information.

==

RESTART: C:/Usara/hp/AppData/Local fProgra
m=/Python/Python3s-32/Scripta/sStringLitera
1.py

THia i= python

I am new in python

But I have now problem

=
D
E
x> |



Docstrings

| B Fomal W Cpiow Wndw Fep
f=f test():

weMThis is doc string™™"

print (test. doc ||




e e e Doy Oyl Wedew by I
Fython 3.6.5 (v3.6.5:£59c0932b4, Mar 26 2018, 16:07:4€) [MEC v.1500 32 bit (Inte
1}] on win32

Type "copyright™, "credita” or "license()® for more information.

2y

RESTART: CifUsers/Kamal.Rishi/AppData/Local /Programs/Python/Fythonl6-32/conatan
L.py

Thi= 1z goc string

»3 |



Using boolean literals

| Eocteastitmas - Clseryp Agplaty Ll Programs theny o35 1 Seripty Boedeanl tenls oy (1633
B G ot Bn Opfer: Winkow e
#low to use boolean literals in Python?

= (1l ==Trus)
Yy = (1 = Falase)
a=True 4+ 4
b= Falaz 410

print ("% is :", %)
brintﬂ"y is % %)
print (a)
print (b}

]

X




[ Pythen 3.6.5 Shell - 0
e E el Dby Optibn Window: Hp

Python 3.6.5 (v3.6.5:f55c0932b4, Mar 28 2018,
16:07:46) [MSC v.1900 32 bit (Intel)] on win3
2

Type "copyright®, "credita" or "licenze(}" fo
r more information.

22>

BESTART: C:/Users/hp/AppData/Local/Programs/
Python/Python36-32/Scripts/BooleanLiterals.py
x iz : True

v is : Falae

]

10
>>> |



Special literal(None)

[ Seecislitesabipy - C:Users hp AppData/Locb Programs/Python Pythendf- i Scripti Specislitensbpy (36.5)
Fle Edt Format Fun Opticns Window Hep

drink = "Available"
food = None
ief menu(x) :
§ defines the menu function
if x== drink:
print (deink)

print (food)
menu (drink)

menu (food)



[ & Python 3.6.5 Shell — O =
File E_d.i"r Shell Dcl:lug_ Crptions Uﬁpduw Help

Python 32.6.5 (v2.6.5:f59c0932b4
, Mar 28 2018, 16:07:46) [MSC ~r
«1900 32 bit (Intel)] on win3iz2
Tyvpe "copyright", "credits" orxr
"license ()" for more informatio
5

- 5,8

RESTART: C:/Users/hp/AppData/L
ocal/Programs/Python/Python3e6-3
1Z2/Scripts/Specialliterals.py
Available

None

=== |




Literals Collection

|3 Laenaistectonn gy - Clserbpy SpplataLocal Programe Pyshom, Pytheon - 1 honptul el ectiona gy (145) - 0
Flg b3 Formal Run Optoss Wondow Hip

$four different literal collections

#list literals, Tuple literals,

f#Dict literals, and Set literals.

fruits = ["apple", "mango®, “orange®] fLiat

numbera = (1, 2, 3, 4) {#Tuples

alphabets= {'a':i ‘apple’, 'b‘=‘bu11','c’=’¢qt'h ¥ dictionary
vowels = ('a', ‘&', 'i'; 'o', "u'] ¥=ets

print (fruits)
print (numbers)
print (alphabata)
iprint (vowels)




[ Pt 14530 - 0 X
Fe B Gl ebg Opion Wnden Hep

Python 3.6.5 ([v3.6.5:£5000532b4, Mar 28 2018, 16:07:46) [MSC v.1900 32 bit (Inte *
1)) on wind?

Type "copyright®, "credits" or "license(}" for more information.

230

HESTART: C:/Users/hp/Applate/Local/Programs/Fython/Eythoni6-32/Scripts/literalC

ollections.py

|'apple', 'mango', 'orange']

2, 34

(*a': 'apple', 'b': 'ball', 'c': "cat']

111‘!; rﬁlr 'Hl, 'i‘; lell

9 |




Data Types

* In python data types are classes and variables are instance (object) of
these classes

» Different types of data types in python are:
* Python numbers
* Python lists
= Python tuples
= Python strings
* Python sets
= Python dictionary



Python Numbers

[} test.py - C:/Users/Cab/AppData/Local/Programs/Python/Python36/test.py (3.6.3)
File Edit Format Run Options Window Help

a=>
print(a, "is of type", type(a))

a=2.0
print(a, "is of type", type(a))

a = 1+2j
Frint{a, "is complex number?", isinstance (a,complex))



[ Python 363 Shell - o ¥
Flie Edit Shell Debug Optiors Wiedow Help

Bython 3.6.3 (v3.€.3:2c5fedB, Oct 3 2017, 18:11:49) [MSC v.18%00 64 bit (AMD&4)] °
on wind2

Type “copyright®, "credits® or "license()" for more information.

33

==== RESTART: C:/Users/Cab/AppData/Local/Programs/Python/Bython3é/test.py ===

5 is of type <class 'int'»

2.0 is of type <class 'float'>

(1+2§) is complex number? True

>3 |




Python List

* Ordered sequence of items
» Can contain heterogeneous data

* Syntax:
= ltemns separated by commas are enclosed within brackets [ ]
* Example: a=[1,2.2,'python']



Extracting elements from the list

u *test.py - Ct/Users/Cab/AppData/Local/Programs/Python/Python36/test.py (3.6.3)"
File Edit Format Run Options Window Help

k = [5,10,15,20,25,30,35,40]
print("a[2] = ", al2])
print["a[D:B] = ", a[0:3])

print("a[5:]1 = ", a[5:])



(& Python 3.63 Shelt - 0 X
Fle 2 Shel Debug Opfions Window Help

Python 3.6.3 (v3.6.3:2c5fedd, Oct 3 2017, 18:11:49) [MSC v.1900 64 bit (AMDE4)] °
on win32

Type "copyright", "credits" or "license()" for more information.

>

==== RESTART: C:/Users/Cab/AppData/Local/Programs/Python/Python3é/test.py ====
al2] = 13

al0:31 = [5, 10, 15]

afs:] = [30, 35, 40]

> |




* Note: Lists are mutable, meaning, value of elements of a list can be
altered.

& Pythern 153 5hen - o X

s B S Dikg Ovien Wetew foe ; — ; :

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 &4 bit (AMD&4)]
on win3z

Type "copyright®, “creditas®™ or "license ()™ for more information.

e

==== RESTART: C:/Users/Cab/AppData/Local/Programs/Python/Fython3é/test.py ====
»»> a=[1,2,3,4]

o> 3

i, 2, 3, 4]

*>»> a[2]=5

>>> a

1, 2, 5, %)

-




Python Tuple

* Same as list but immutable.
* Used to write-protect the data

* Syntax:
* ltemns separated by commas are enclosed within brackets ()

* Example:
* t=(5,'program’, 1+3j)



D “Extrating Tupleltemn.py - C:/Users/hp/AppData/L ocal/Programs/Python/Pythonds-...

File Edit Fermat Run Options Windew Help

(]

=

#Extracting the elements of the Tuple and

t = (5, "program', 1+33j)

# t[1l] = 'program'
print ("t[1] = ", t[1])
# t[0:3] = (5. °"program’', (1+33j))

print ("t[0:3] = ", t[0:3])



& Python 3.6.5 Shell - O
File Edit Shell D:L'lug_ Options Window Help

Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018,
16:07:46) [MSC v.1l900 32 bit (Intel)] on win32
Type "copyright", "credits™ or "license()" for
more information.

>

RESTART: C:/Users/hp/AppData/Local/Programs/P
ython/Python36-32/Scripts/ExtratingTupleltem.p

Y
t[l] = program
t[0:3] = (5, 'program', (1+33j))

>




Li ImmutabilityOfTuple.py - C:/Users/hp/AppData/Local/Programs/Python/Python36...

File Edit Format Run Options Windoew Help

#Extraﬁting the elements of the Tupie and

# immutability of tuple

t = (5, "program', 1+33j)
# t[1l] = 'program'
£int("t{1] = ", €[L]l)
# £[0:3] = (5, "program', (1+3j))
pEint{("t[0=z3] = ", €[0:z3])

# Generates error
# Tuples are immutable
t[0] = 10

=

|

=



| Python LS i - O =
Fig Edi Sl Debeg Optoes  Wiedes Haly

Python 3.6.5 (v3.6.5:£5%c0932b4, Mar 28 2018, 16:07:46) [MSC v.1900 32 bit (Inte -
1)] on win32
Type "copyright", "credita"™ or "licenae ()" for more information.
B
RESTART: C:/Usera/hp/AppData/Local/Programa/Eython/Python3e-32/Scripta/Immutabi
lityOfTuple.py
t[l] = program
e[0:3] = (5, 'program’, (1+33))
Traceback {(most recent call last):
File "C:/Users/hp/AppData/Local/Programs/Python/Python3c-32/8cripts/Immutabili
ty0fTaple.py™, line 14, in <module>
c[0] = 10
TypeError: '"tupla' object doesa not support item aszignment
a3



Python Strings

* use single quotes or double quotes to represent strings.
* Multi-line strings can be denoted using triple quotes, "' or

mrn

* Example:
s = "This is a string"

s =""a multiline
string"”’

= Strings are also immutable.



[ Pythenstring.py - CfUsenihpdpplatalocal/ Programa Python/ Python 36- 32/ Scnpta PythonString.py (..
File Edit Format Run Options Window Help

#python string data extraction and
#immutability of the python strings

a = "Hello world!"

¥ ala] = "o"
print ("s[4] = ", s[4])

# 2[6:11] = "world"
print ("s[6:11] = ", s[6:11])]

# Generates error
# Strings are immutable in Python
s[5] ='4°



[ Pythen 165 Shel - 0o x

1)] on win32
|Type "copyright", "credits™ or "license()" for more information.

]
| RESTART: C:/Users/hp/AppData/Local/Programs/Python/Python3€-32/Scripts/PythonSt
ring.py
g[d] = o
Is[E:lll = world
(Traceback (most recent call last):
File "C:/Users/hp/AppData/Local /Programs/Python/Python36-32/8cripts/PythonStri
ng.py", line 14, in <module>
| 3[5] ='d"
|Typa|Errar; tatr' object does not support item assignment
ol




Python Set

* Unordered collection of unique items
* defined by values separated by comma inside braces { }



I...ii' ="PyrhoanSest. oy CullasruhplfAppDataslocalfPregrama’ Pyt —a
Film ot Format Baar D ptiens W imcl o Halp

=1 — {5c2r3r1r4}

# printing set wariable
print ("a = g &)

# data tvyvpe of wvariable A
Print (type (a) )

OCOutput =

L# Python 2.6.5 Shai = = Ca
Fllt_e Edii Sh-l-l__ﬂt_ll:lu.q. n'l:llh:rﬂl-. .w:l-rldnnl. Hul!:r bk "
Python 3.6.5 (v .6.5: £59c0332b4, Ma -
r 28 2Z2o0l1l8, 16:07:=246) [MSC w.l9S00 32
b2itc (Inte1) ] O win32
Type "copyright"™, "Toredit=s" oxr "lLic
en=see< () " FfFfor more information.
=

RESTART: C: /User=s/hp/;hppbData/Local
SProgram=a/PytcthonPythonZ3oc—22/7,5crigt
= SPviEthonSeaet o py

=1 -— i1 L. = - =2 - q » =)
] s Tt
=== | 2

Ln: 7 Colk 4




* Set have unique values. They eliminate duplicates.
* Example:

& Python 363 5hell - 0 X
Fle Edt Shl Debug Options Window Help

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 64 bit (AMDE4))
on win32

Type "copyright”, "credits" or "license()" for more information.
»>»a=(1,2,2,3,3,3]

> a

(1, 2, 3}

»> |



* Since, set are unordered collection, indexing has no meaning.
* Hence the slicing operator [] does not work.

* Example:
[ & Python 183 Sheli - o b
File [Eddt Shel Dehug! Opbion:  Window Help

Python 3.6.3 (v3.6.3:2c5fed8, oct 3 2017, 18:11:49) [M5C v.1900 &4 bit (AMDE4)]
on wini2

Type "copyright®™, "credits®™ or "license()"™ for more information.
=»> a=(1,2,3,4)
3> afl]
Traceback (most recent call last):
File "<pyshell#1>”, line 1, in <module>

af1]
TypeErrozr: "set' object does not support indexing
:-:-:»]




Python Dictionary

* An unordered collection of key-value pairs.
* Must know the key to retrieve the value.

* Are defined within braces {} with each item being a pair in the form
key: value

* Key and value can be of any type

| [3h Pythen 363 Shai - a] %
:llh Idd Shall Debug Opbore Wedow Help

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 &4 bit [(AMDE4) ]
on win32

Type "copyright™, "credits™ or "license()" for more information.

=% d = [l:'valuat, "'key':12)

==> Cype (d)

<class "dict'>

»as d

[l1: *wvalue®, 'key': 2|

o I




u diictiomnans. py Crfllzers/hp/appData/Local/ Programess’ Python -

File Edit Format Fusm Diptions W o o el

d = {1l:'value', "kay®' 21}
print (type {(4d) )

print {"aA[1] = " ALL] ) -
Print{"dl "key"'] = - dll “"key*1) -
L& Python 3.6.5 Shell — =l >

Fill-u- _E:Iit_ Sh:-ll D_!hun ﬂp_liun_s_- Wlnt_l-nnw H_lllp
Python 32 .6.5 (wr3.6.5: Ff5S9=0932b4, =
May 28 2018, 1le=207=246) [Msc w.19
o0 32 bit ({(Inte=1)] on win32

Twvpe "copyright", Toereadits™ oxr ™
license () " for more information.
=

RESTART: C:/ /Users///hp/appData/Lo
cal /' Programa/Python/Python36—-32)/
Scriptsa/dictionary.py
—clas= *dict Y>>

d[1l] = valus

Al "key "] = 2

- e

- - - o
Lm: B Coal: 4




L& dictionaryError.py - Ci/lUsers/hpsappDatasLocal/P...
File Edit Format Rum Dptions Wi o o Help
ad = {l:"value" , "key " 23}
Print (type (d4) )

print("df[l1] = *, ArLC1])) :

print("d["Xkey "] = ", d["Xkew"1):

# Generates earror
[print("d[.?] _— Alf2Z2]1) >

Ln: 10 Cal: D




Conversion between data types

* Conversion can be done by using different types of type conversion
functions like:
* int(),
* float(),
= str() etc.



int to float

[# Python 2563 Shel - 0 X
Fie Edt Shel Debug Options Window Help

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 €4 bit (AMD64}] °
on win32

Type "copyright®, "credits" or "license()" for more information.

2> a=5

0 B |

5
»»» float(a)
5.0

> |



float to int

[ Python 363 el = i R
Fe Edt Shel Debug Opions Window Help

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 64 bit (AMDE4)]
on win32

Type "copyright”, "credits" or "license()" for more information.

> a=10.6

»> b=-20.6

»> int(a)

10

> int(b)

20

» |




To and form string

& Pytbon 1.6.3 Sheil
File Edit Shell Debsg Options  Windaw  Help

o

Python 3.6.3 [v3.6.3:2c5fedB, Oct 3 2017, 18:11:49) [MSC v.1900 &4 bit (AMDSE4)] -

on win32

Type "copyright”, "credits® or "license()}" for more information.
>»> a=®™]12334%

e - |

"1234°

=>>> int (a)

1234
>»> b=1234

=== b

1234

==»> mtr (b)

"1234"
= Cca"Eam"™
-

"‘Ram’

=»> int (e}
Traceback (most recent call last):

File "<pyshell#8>", line 1, in <module>
intic)

UJIT?Hrrﬁr: invalid literal for int{) with base 10: "Ram'
>



convert one sequence to another

& Byehon 153 thel - O ¥
| Fle Bt Shel Debug Options Window Help
Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49%) [MSC v.1900 €4 bit (AMDE4)]
on wind2
Type "copyright", "credits" or "license()" for more information.
»»> a=[1,2,3]
w33 2
1, 2, 3]
»>»> setla)
(1, 2, 3)
>>» tuple a)
i1, 2, 3)
> |




* To convert to dictionary, each element must be a pair:

| Pythen 3563 Shea - 0 X
File Edt Shell Debug Options Window Help _

Python 3.6.3 (v3.6.3:2c5fed8, Oct 3 2017, 18:11:49) [MSC v.1900 64 bit (AMDE4)]
on wini2

Type "copyright", "credits" or "license()" for more information.

»> dict{[['one',1], ["two', 2], ["three',3]])

(tone': 1, 'two': 2, 'three': 3}

»»> dict([[1,"one'), [2,"two'], [3, "three']])

(1: 'one', 2: 'two', 3: 'three')

> |




Python Type Conversion and Type Casting

* The process of converting the value of one data type (integer, string,
float, etc.) to another data type is type conversion
» Python has two types of type conversion.

* Implicit Type Conversion
* Explicit Type Conversion



* Type Conversion is the conversion of object from one data type to
another data type

* Implicit Type Conversion is automatically performed by the Python
interpreter

* Python avoids the loss of data in Implicit Type Conversion

* Explicit Type Conversion is also called Type Casting, the data types of
object are converted using predefined function by user

* In Type Casting loss of data may occur as we enforce the object to
specific data type



Implicit Type Conversion

*» Automatically converts one data type to another data type
* Always converts smaller data type to larger data type to avoid the loss

Df data | & smplicit TypeConvernion,py - Colhernshp/AppData/L ocaliPrograma Python, . - =) b4

File Edit Format PRun Options Window Help
iImplicit type convers=ion|
#fConverting integer to float
num_int = 123

num_flo = 1.23

num new = num int 4+ num f£flo

print ("datatype of num _int:", type (num_int)
print ("datatype of num flo:", type(num flo)

print ("Value of num new:",num new)
print ("datatype of num new: ", type (num rnew)

L

Lt T Cok IS




L& Python 3.6.5 Shell — O b4
File Edit Shell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018 -
, 16:07:46) [MSC v.1900 32 bit (Intel)] on w
in32

| Tyvpe "copyright", "credits"™ or "license ()" £
or more information.
>

RESTART: C:/Useras/hp/Apphata/Local/Programs
/Python/Python36—-32/implicitTypeConversion.p
¥
ldatatype of num_int: <clasa "int'>
datatype of num flo: <class *float'>
Value of num new: 124.23
datatype of num new: <class '"float'>

>=> | =
LS Cokd




Problem in implicit type conversion

[ & “Untited* - O x
Fle Edt Foemat Rum Options Window Help =~~~ e - P
fhddition of string(higher) data type and integer(lower) datatype
num int = 123

num_str = "456"

print("Data type of num_int:", type (num_int))
print("Data type of num str:",type(num str))

print (num int+num str)
#Python is not able use Implicit Conversion in such condition.

#However Python has the solution for this type of situation
#which is know as Explicit Conversion.

e 12 Cotl




[ Pythen 3.6.5 Shetl = =} s
File [dit Shell Debug Options  Window Help o T S S LTS T PR e T
Pythﬂn 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 16:07:46)
[MSC v.18900 32 bit (Intel)] on win32
Type "copyright", "credita®"™ or "licen=ze ()" for more info
rmation.

b

RESTART: C:/Usersa/hp/AppData/Local /Programs/Python/Pyth
on36-32/problemInImplicitTypeConversion.py

Data type of num_int: <class 'int'>

Data type of num str: <classa "str'>
Traceback (most recent call last):

File "C:/Users/hp/AppbData/Local/Programsa/Python/Python
36-32 fproblemInImplicitTypeConversion.py™, line H, in <m
ol e >

print (num_int+num_s=tr)
TypeError: unsupported operand type(s) for +: "int' and
*stx"
e |

I

g

L 11 Coli




Explicit Type Conversion

* Users convert the data type of an object to required data type.

* Predefined functions like int(), float(), str(), etc. are to perform explicit
type conversion

* |s also called typecasting because the user casts (change) the data
type of the objects.

* Syntax :
* [required_datatype)(expression)
* Int(b)



Example

[ esplicaTypeComvenion py - CuflhernhpApplatu/Locsl Programe Python Pythondt- 10 Scnptuesplic TypeComvenienpy (365 — O X
Fide Edit Format Run  Optioms  Window Help

#Addition of string and integer using explicit canver&ier‘
num_int = 123

num_str = "456"

print ("Data type of num int:",type(num int))
print ("Data type of num str before Type Casting:",type(num_satr)])

num_satr = int(num atr)
prlnt{"nata type of num_str after Type Casating:",type(num_str))

num_sum = nlm_int + mm_'atr

print ("Sum of num int and num str:",num_sum)
print ("Data type of the sum:", type(num =um))

Ll Cek 5T




|4 Python 365 Shell - ] 4
File Edit Shell Debug Options  Window Help B e
Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 16:07:46) -
[MSC v.1900 32 bit (Intel)] on win32

Type "copyright", "credita"™ or "license ()" for more inf
ormation.

>35>

EESTART: C:/Usera/hp/AppData/Local/Frogramsa/FPython/FPyt
hon36-32/Scripts/explicitTypeConversion.py

Data type of num int: <class 'int'>

Data type of num_str before Type Casting: <class 'str'>
Data type of num str after Type Casting: <class 'int'>
Sum of num int and num str: 579

Data type of the sum: <class 'int'>

-5 2 |

Lo 10 Col 4




Python Input, Output and Import

* Widely used functions for standard input and output operations are:
= print() and
= input()



Python Output Using print() function

L& printFunction.gy - ClsmrhplAppData/Local/ Programs/Python/ Python3s- 34 Scriptal..  — O =
Fl_lll Edit Format Run_ Dph_n-ntl \Fﬂrrdnw _Ht-'lp
#fprogram to illustrate the print () function s

print{"This sentence is output to the acreen')
# Output: Thi= sentence i=z output to the screen
a = 5

print{"The value of a is', a)

# Output: The walus of a i= 5

-
Lnz 10 Cok 0

Thisa smsntence iz output to the acresan
The wvalue of a i=s 5
= |



Output formatting

* Can be done by using the str.format() method
= |s visible to any string object
»ra=3y=10
>»> print('The value of x is {} and y is {}".format (z,y))
The value of x i3 § and y is 10

b

* Here the curly braces {} are used as placeholders. We can specify the
order in which it is printed by using numbers (tuple index).



Example

# Cutput: I love bread and butter

# Output: I love butter and bread

& fermatFunction py - Co/Users/hp/AppData/Local Programe/ Pythen/Pythen3é- 30 5eripte lammatFunc.,.  — ] >
File Edet Format Run Option: Window Help

fprogram to illustrate the format () function Ll
print('I love {0} and {1l}"'.format('bread', 'buttexr'))

print{'I love {1} and {0}"'.format ('bread', 'butter'))

Ln:B CokO

I love bread and butter
I love butter and bread
>>> |




* We can even use keyword arguments to format the string
»> print('fello {name|, {gresting}',fomat(qreeting = 'Goodmorning', name = 'Ran'))
fiello Ram, Goodmorning
»|



* We can even format strings like the old printf() style used in C
* We use the % operator to accomplish this

>>> x= 12.3456789

>>> print('the value of x is %3.2f' %x)
the value of x is 12.35

>>> print ('the value of x is %3.3f' %x)
the value of x is 12.346

>>> |



Input() function

* input() function to take the input from the user.

* The syntax for input() is :
* input({[prompt])
* where prompt is the string we wish to display on the screen.
* |tis optional

>>> num = input ('Enter a number: ')
Enter a number: 10

>>> num

11'}1

>> |



* Entered value 10 is a string, not a number.

* To convert this into a number we can use int() or float() functions
22 AdAnmt(*10")
1L e
T e T Fflomsat {* 10 %)
L. O

* This same operation can be performed using the eval(). It can
evaluate expressions, provided the input is a string.

> ine("243")
Traceback (most recent call last):
File "<pyshell#9>", line 1, in <module:
ink (*2+43"%)
ValueError: inwvalid literal for int() with base
>>> eval ("2+3")
5

>3 F



Python Import

* When our program grows bigger, it is a good idea to break it into
different modules.

* A module is a file containing Python definitions and statements.
* Python modules have a filename and end with the extension .py

* Definitions inside a module can be imported to another module or
the interactive interpreter in Python

* We use the import keyword to do this



[& “mporaiath.py - Culseruba/Applata/locek Frograms/ PythonPythonké- 1 Soptympenilath.py (165"
Fie Fdt Formul Fum Optizng  Window Help
fimport the math module by typing in import math L2

import math

#ow all the definitions inside math module are available in our acope.

print (math.pi)

Lni Cotd

3.141592653589793
>>> |




* import some specific attributes and functions only, using the from
keyword.

»>>> from math import pi
>>> pi
3.141592653589793

22>



Python Operators

* Operators are special symbols in Python that carry out arithmetic or
logical computation.

* The value that the operator operates on is called the operand.
* For example:
>>> 243
5
* Here, + is the operator that performs addition.
» 2 and 3 are the operands and 5 is the output of the operation.



Arithmetic operators

Oparator

7

Arithmetic operators in Python

mMoaning

Add wo aperands o unary plus

Subtract right operand from the left or unary minus

Multiply Dwo operands

Diwide left operand by the right one (abways results into float)

Modulus - remainder of the division of left operand by the
right

Flogor division - division that results into whole number
adjuited to the left in the number Hoe

Exponent - left operand raised to the power of right

Example

x oa W
L]

%y
[remalndar of
iyl

® Ay

W=y (% to the
PR W)



Example

L arthmetcOperatorpy - CofUsershpsapplista/ Loc... -_— =1 =
File E it Fosrmai M Ciptinme  Window  iHeln :
# Arithmetic apeasrators An Fyhhnﬂ =
x = 15
bV |
# OoOutput: x + Yy = 19
Primnt { " x - W - . Nr)
# Output: 3 — T == L 1L
Print{*x — 3y =" _.32—%)
# COutput: x * Py = &O x*‘Y=19
Print {"x * w ="_.3xx%w) =
x-y=11
[ DwESuE 2 S i W A . TS
BEPrint {*x= /S w =" _.x/ wv) H*'?=EU
# Ouetput:z: 3= S S Oy =— 3 X }I y = 3;?5
Print {"x S/ zy =" xS v)
X/l y=3
# Output: :x *T* W = 50625
Eerint [ " x Wr e W == LWy ) x** y 50525

Lea 1 Tl B2




Comparison operators

Operator

>

o

Comparision operators in Python
Meaning
Greater that - True If left operand Is greater than the right
Less that - True If left operand Is less than the right
Equal to - True If both operands are equal
Mot equal to - True if operands are not equal

Greater than or equal to - True If left operand is greater than or
equal to the right

Less than or equal to - True If left operand Is less than or equal to
the right



(=% P rinio T oy - ColercfhpsApplaiesLocal. .. -_— i Tt
File  Edis  Format  fun Options Windows  Help

#Comparisaon operatora An Py thon] -
& =— 10
B e 32

N COucCpus 2 = w idis False
Print "= == 3 L= *,2eo=yr)

# COCutpuat x 3x = »p dm Txrria

Primt ("3 = W Ao ™ 5 38=TWY) x } E is False
# Outppuat s o ==== g dowm False i
BPrint {® — R = ] 1{{}' 15 TﬂlE
w <yl i z 3 i - is True == |
prin:ﬁ.'; 1= 3 J.Z:" :_:-: | ==} 4 1,]' 13 Fa’lse
# Owutpuilt 3 == wmr d= Foalmoe X I: F 13 TIuE
BPExldnt {"ax === 3y Ao ® ey '

X >=y is False
# Oubpuatt @ M -S— % HG@&m Trus
Print (fs == 3 A= space=rd % = ¥y is True

L 1 Sok 31




Logical operators

Logical operators in Python

Operator Meaning Example
and True if both the operands are true X and y
or True if either of the operands is true X or y

not True if operand is false (complements the operand) not x



L& LegicaiOperatar.py - C:/Users/hpsAappDat... — = ] >
_File Edit Format Run Options Window Help
#Logical Operators in Python| -
x = True

¥y = False

# Output: = aAand y is Fal=se
print{"x and v i="'_.3»x and wy)

# Dutput: x or ¥ i= True
print{"x or ¥ i=",x oxr y)

# Output: not x is False
Printi{"not x is" . .not 2x)

La: 1 Colk 28 |

x and y is False
% or y 13 True
not x 1s False



Bitwise operators

* Bitwise operators act on operands as if they were string of binary
digits. It operates bit by bit, hence the name.

* For example, 2 is 10 in binary and 7 is 111.

* In the table below: Let x = 10 (0000 1010 in binary) and y = 4 (0000
0100 in binary)



Operator

Bitwise operators in Python

Meaning

Bitwise AND
Bitwise OR
Bitwise NOT
Bitwise XOR
Bitwise right shift

Bitwise left shift

Example

%8 y = 0 ( eooa o000 )
®x | ¥y =14 (eeee 1110)
-x = =11 { 1212 @181 )
Xx Ny = 74 (0008 1118)
x== 2 = 2 ( ooon eeie )

¥Xx== 2 = 40 ( ee18 1806 )



Assignment operators

* Assignment operators are used in Python to assign values to
variables.

» a =5 is a simple assignment operator that assigns the value 5 on the
right to the variable a on the left.

* There are various compound operators in Python like a += 5 that adds
to the variable and later assigns the same.

* |t is equivalentto a=a + 5.



A;‘.slgnment nperatarﬁ 1m Pythc:n

Dperator Example Equivatent ©o
- » o= 5 » - 5

-= x = 5 x = x + 5
— > .= 5 o o= R -5
- - x e 5 o o w5
= x = 5 x = x 5 5
ae= 3 = 5 = x % 5
&A= o S 5 o o= N ASS
- x = 5 o owm g w5
L= = = 5 = x B S
| = w |= 5 x = = | 5
- > w5 » om o N5
== - x == 5 = == 5

p—— » e 5 o o= N == 5



Special operators

* identity operator
* membership operator



ldentity operators

* is and is not are the identity operators in Python.

* They are used to check if two values (or variables) are located on the
same part of the memory.

* Two variables that are equal does not imply that they are identical.

dentity dperatars in Python
Operator  Meaning Example
5 Trug if the operands are identical (refier to the same object) i is True

o | e If the operands are not identical (do nat refer to the same i is not

object) True



[ “seusesipersten py - Lol e Dot Lk Proge i Py Pyt 3 12 Bowi ieetspoine o ch 80T
T T, oy Tl v

fldentity operatora in I."':.'l.hl:lii

#z1 and ¥yl are integera of same walues,

#ao they are agqual as well as bdentical.

ISame L= the case with %2 and ¥2 (atrings].

xl = 5

¥l =5

%2 = "Hells'

Y2 = "Halla'

#But x3 and ¥3 are list. They are sgqual but not identical.

féince list are mutable {(can be changed),

finterpreter locates them separately in memory although they are egqual.

®¥1 = [1,2.3]
¥3 = [1,2,3]

f Cutput: Falsoe
print(x]1 ia nmot yl)

# Output: Trus
print (x2 in ¥2)

# Qutput: False
print {x3 ia ¥3)

False
True
False



Membership operators

* in and not in are the membership operators in Python

* They are used to test whether a value or variable is found in a
sequence (string, list, tuple, set and dictionary).

* In a dictionary we can only test for presence of key, not the value

Operator  Meaning Example
in True if valueivariable is found in the sequence  5in X

not in True if valueivariable is not found in the sequence 5 not in x



L& ~Untitted® o o
Fila Edk Format Run Options Window Help
#Member=hip operator= in Python
¥ = "Hello world"’

¥y = {l:'a’,2:'b")

# Output: True
print{"H' in x)

§ Output: Trus
print{("hello' not in x)

# Output: True
print{l in ¥y)

# Output: False
Frint{'u' in y)

L 16

Cekd

True
True
True
Fal se



Python Namespace and Scope

* Name (also called identifier) is simply a name given to objects.
» Everything in Python is an object

* Name is a way to access the underlying object.

* For example:

* when we do the assignment a = 2, here 2 is an object stored in memory and a
is the name we associate it with

* We can get the address (in RAM) of some object through the built-in function,
id()



B cbjectidgy - ClsenmplipedtalocalProgumsPythonPtenié 2. — O X
Fle Edt Foomat Run Options Window Help
# Note: You may get different value of id 2

g =2
# Output: id(2) = 1706877728
print('id(2) ="', id(2))

# Output: id(a) = 1706877728
print('id(a}) =', id(a))
§Here, both refer to the same object.

| v

lmd Cobd

1d(2) = 1706877726
1dfa) = 1106877126



D-.-II LrT Ty a. I__‘-_.-u Mp 4ppdl ..-.r -.’d‘:.“".rt'u. - TR '._._n..: mw = (] =
Fle Ed Foimsl Fus Opend  Windew Help

#Program to illustrate dynamic nature of name binding in python
#Fython doesn't have to create a new duplicate cbhject

# Note: You may get different value of id

a =2 #an object 2 is created and the name a is associated with it

§ output: id(a) = 1706877728
print('id{a) ="', id{a})

a = a+l #a new object 3 is created and now a asscciates with this object.

# Output: id(a) = 1706877744
print('id{a) ="', id{a))

§ Dutput: id(3) = 1706877744
print(*id(3) =', 1d{3))

b =2 # the new name b gets associated with the previous object 2.

§ output: id(2) = 1706877728
print('id(2) =', id(2))}

imd Cokb




a=a+l
2
a—» 3




A name could refer to any type of object

>>> a = O

>>> print (a)
5
>>> a ="Hello Woxrld!™

>>> print (a)
Hello World!
»>>»% a = [1,2,3]
>>> print (a)
(1. 2, 3]

>>> |




Functions are objects too, so a name can
refer to them as well

[ & helle.py - C:iUsers/CabppDetaLocal Progrms/Pythen/Pythondihelie.py (163) B
File Edf Format Run Optons Window Help
ief hello_function():
print ("Hello®)
hello function()
a=hello_function
al)

Hello
Hello



What is a Namespace in Python?

* namespace is a collection of names.
* Help to eliminate naming collision/naming conflict



* A namespace containing all the built-in names is created when we
start the Python interpreter and exists as long we don't exit

* Each module creates its own global namespace
* Modules can have various user defined functions and classes.

* A local namespace is created when a function is called, which has all
the names defined in it.

* Similar, is the case with class



Built-in Namespace




Python Variable Scope

* All namespaces may not be accessible from every part of the program

*» Scope is the portion of the program from where a namespace can be
accessed directly without any prefix



* At any given moment, there are at least three nested scopes.
» Scope of the current function which has local names

* Scope of the module which has global names

* Qutermost scope which has built-in names

* When a reference is made inside a function, the name is searched in
the local namespace, then in the global namespace and finally in the
built-in namespace.

* If there is a function inside another function, a new scope is nested
inside the local scope.



{ab “roopel gy - Cery et Lol Prograrm Python, By thené- 1 Sciptu scoge gy (1837 - 0 x
e B Femi ha Optiemr Wedsa Hep

$Example of Scope and Hamespace in Eython 1
def outer function(}:

b= 20 fbis Iln local nemespace of outer Function
def inner fune():
c =30 #c iz in local namespace of inner function

fc is local =0 we can read and reassignm value to ¢
fa is global and b in mon-local here so read only
f reasaignment to & and b creates new variablesa and b in thiz scope

a=10 # in global namespace

L3 ciyl
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Ei “scopel.py - CofUsers/hp/AppData/local/Programs/Python/Pythonl- 32 /5cripts/scoped. py.. 3l m}
File Edit Format Run Option: Window Help

#Three different variables a are defined in
#zeparate namespaces and accessed accordingly.
def outer function():
a = 20
def inner function():
a = 30
print{('a ="'_,a)

inner function ()
print {'a =',a)

Ei-\‘.

a = 10
outer function ()
print('a =",a)
Lne 1
a = 30
a = 20
a = 10



& ~untitiecd
File Edit Formet Run  COptions  Window Help

(] =

#if we declare a a=n global, all the refereance and

f#fassignment go to the global a.
def outer function()

globmal a

a = 20

daf inner function () :
global a
a = 30
princ{*a =°,a)

inner function{)

Pprinti{"a =",a)
a = 10
outer function ()
print{"a —'.u”

Ln: 16 Cok 14

L i |
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30



