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Introduction and History

Introduction for Python

Python & @4t Programming Languages & ¥ 9&& 39 Language § |

Python & G High-Level Object-Oriented Programming Language ¢ |

Python & Si& English Language gt & &1+ a9 & code python language H gl & |

Python & Language open source Language g | 3 faret OS Platform WR free & Iueiey ¢ |
3R Python Language ! ¥ gt dt faeddt ot Basic Programming Language @t S=d &1 ¢ |

Python History

e Python Language & 3ifdshR 'Guido Van Rossum' 39 dutch programmer = fosar |
 Python &l gF31Td 1980 H chl 3R Sd Yeh &2reh ITA o1& | python &t 1991 # launch foRar mar |

Why Named Python ?

e C++ Programming Language @7 3&ATal Computer Software &9 & fog fhar Srar & |
e Computer Software & ITI-9TY Drivers, Computer Hardware, servers o foig «ft g&d#Tet forar sirar

gl

Python Features

Python Programming Features

e Easy to Learn

e Easy to Understand

e Easy to Read

e Portable

e Large Number of Libraries
e Open-Source and Free

* Object-Oriented

e Embeddable

e Extensible

14



 Easy to Learn : Python & language C, C++ 3R Java Language St & | 39 Language & ST
keywords T g1 ! goTg & hIthl ! 9§ & S Tehdl @ |

« Easy to Understand : Plain English & St syntax g+ &l aoTg & hithl 37w & HeT 3Tt § |Easy to
Read :Python &I Program SaTal Ufiar 9 g4 9 UgA § ST UG Hhedl g |

« Simple : Python Language g 3R 95 # §gd &l I & | 3 Language Ue+ H SR plain
English St it 2 |

« Portable : Python @I program Te platform(0S) ¥ &R platform W port @< execute forar SrdT
& ILarge Number of Libraries :Python # agd @RI Libraries gldt & foia@ fhdl specific code @t
31T § T8 forgT usar & |

« Open-Source and Free : Python T software o & faaikd forar Sirar € | Python @7 code Tgr ST
Hehdl § AT ITH G Wreed At fhd ST Hend ¢ | 3! edTRich T4 H i g&dHTe fohar ST 8 |

 Object-Oriented : C++ 3R Java & 41¥ & Language I Ta Object-Oriented Language ¢ |
Object-Oriented g1 & &RUT Program @i GHH & ST U&H $edl 8 |

« Embeddable : Python &I C, C++ a1 31lf¢ Languages & AT embed fham ST 9ahar ¢ |

* Extensible : 3R fhelt g&R language T code 3= § A gl o2 8T & AT HiHY 1fd & M = @1 8 at
39 d&at H Python ol g&dATA fohaT ST dhar ¢ |

Python Applications
AT A e —

1.Scientific and Computational Applications
2.Web Applications

3.Gaming Applications

4.ERP Applications

5.Graphical Applications

1.Python Programming Features

Scientific 3R Computational Operation & g Python # & libraries 31rdl g 99 fah, scientific
computing @& folg SciPy 3fR Numeric computing @& f@ NumPy Llibrary @ s&daTet forar St & |

15



2.Web Applications

Python &t Aigg & Web Applications 9 & ol Content Management System(CMS) 3R
Frameworks @7 3&iHTel fohar SITaT @ Si fah, Django, Bottle, Flask 3R CherryPy 3R +ff &g
Frameworks @ 3&dATd fohat SITar g |

3.Gaming Applications

Game Development & feig Python & @& modules, libraries @1 3&ddTer foraT STaT 8 99 o, Soya3D
3R Panda3D & framework high-level 3D games @&t develop &=A & fely s%aHTe fohaT SITAT § |

4.ERP Applications

Enterprise 3R Business Applications & f&lq ERP5, ERPNext 3R OpenERP @ 3&iHTe fehar SITaT @ |
Youtube, Yahoo 3R reddit 378 Python @T g%aHTer fohar T £ |

5.Graphical Applications

Graphics Design @& felg Python & Python-0Orge, PyQt, PyGtk 3R 3¢ frameworks @l g%adTer fohar
ST g |

Hello World

Install Python on Local Computer

« Step 1 (Download Python IDLE) : Python &I o # download ferar Sirar € | Python @t download
& & felg http://www.python.org/downloadsss link TR SiTeR Latest(3.6.1) version @t
download @&z, TTg dt 31U SI¥d & faa & &g +ff versions download fhd ST Tehd € |

« Step 2 (Installing Python) : Download &<+ @ s download §s file @t double click &< Install
P |

« Step 3 (Open Python IDLE) : 58T & 3 install fohar 71 § 39 path R ST 38 open & |

« Step 4 (Python Program in Shell) : Python & QTR ¥ Program @t Shell # fafEy |

« Step 5 (Create .py file) : Shell & sTas[& python program @t 3709 computer TR save & & folg
Shell # file menu @R ST&R new(Ctrl+N) T click @< 30T program foid [Save &= & fag Ctrl+S
a7 file ® save button W click &R | 39 1 I& ATH SR .py o A1 T default set fhar ST | TR
extension f&ar «ft Srar dq +ff &l g &l 311l € |For eg. new.py

« Step 6 (Run .py file) : Python file & save & & & I& Run &< & forlg Run & Run Module a1 F5
T ST P |

16



'Hello World' Program in Python

In Shell

>>> print("Hello World")
Hello World #Output

Save new.py

print("Hello World")

Output :
Hello World

Difference Between Version 2.7.x and Version 3.x.x

In 2.7.x
Python 2.7.x # print & function gl i1 8 |

print "Hello World"
a=1/2
print a

Output :

Hello World
0

In 3.x.x
Python 3.c.x & print() & function glaT g |

print "Hello World"
a=1/2
print a

Output :

Hello World
0.5



Python Keywords
-

Print ALl Python Keywords
import keyword

print(keyword.kwlist)

Output :
[False', 'None', 'True', 'and’, 'as', ‘assert’, 'break’, 'class’, '‘continue’, 'def’, 'del’, ‘elif', 'else’,
‘except’, 'finally', 'for’, 'from’, 'global’, 'if, 'import’, 'in’, 'is', lambda’, 'nonlocal’, 'not’, 'or’,
'pass, 'raise’, return’, 'try’, ‘while’, 'with’, 'yield]

‘and'(Logical AND)

‘and' keyword T 3&dHTd 59 AT 7Y & a1 & ¥ S1eT operands true gid @ a9 true return

and as assert break
class continue def del

elif else except nonlocal
False finally for from
global if import in

is lambda None not

or pass print raise
return True try while
with yield

ferar et € |
0 = True
1 = False
Truth Table of 'and’
X y xand y
0 0 0
0 1 1
1 0 1
1 1 1

18



Source Code :

print(5!=6 and 5==6) #False
print(5!'=6 and 5==5) #True
print(5!=6 and 5==6 and 4<6) #False

Output :

False
True
False

‘as' Keyword
‘as' keyword @I 3%aHTeT module &l i3 a1 a1 IuAM(alias) M & import fhar Sar g |

Source Code :

import keyword as pyKey
print(pyKey.kwlist)

Output :
[False', ‘None', 'True', '‘and’, 'as’, ‘assert’, 'break’, 'class’, ‘continue’, 'def', 'del’, 'elif’, ‘else’,
‘except’, 'finally', for', ‘from’, 'global;, 'if, 'import’, 'in, 'is', lambda’, 'nonlocal’, 'not’, 'or’,
'pass, 'raise’, return’, 'try’, ‘while’, 'with’, 'yield]

‘assert’ Keyword
Python Program & debugging & foig 'assert’ keyword @7 3&dHTel fohdT ST & |

‘assert’ keyword & ATY S19 condition true gidT § d9 $® Tal gidT 3R 5T condition false
g1 & 99 'AssertionError' occur g1 ¢ |

Source Code :

assert 4==4 ttNo Exception
assert 4==5 #tAssertionError Exception Occured

Output :

assert 4==5 #tAssertionError Exception Occured
AssertionError

19



'break’ Keyword
Python & break Statement Loop @Y fahdft expression @R &g &= a1 § |

Source Code :

nums = [1, 2, 3, 4, 5]
for nin nums :
print(n)
if(n == 4):
break

Output :

S WON -

‘class' Keyword

User gRT classes @t define &= & fIT 'class' keyword @ g&daTe fohar ST & |

classes # $© attributes 3R $® methods g1d 8 |
Classes 'OOP' & 99 Agayuf g & |

Source Code :

class myClass:
def func():
print("Hello")

myClass.func()

Output :
Hello

20



‘continue’ Keyword

‘continue’ keyword T S&HTS iterate & 3¢ S statements @t skip HAT 8 |
‘continue’ &1 IYTT iterate 7 &1 @ Loop @l iterate &=A & foig fehar Sar @ |

Source Code :

a=0
while(a < 10):
if(a == 5):
print("skipped value of ais *, a)
a=a+1
continue
print("value of ais ", a)
a=a+1

Output :

value of a is
value of a is
value of a is
value of a is
value of a is
skipped value of ais 5
value of ais 6
valueof ais 7
value of ais 8
value of ais 9

~ w N - O

‘def' Keyword
‘def keyword @T &A1 user-defined function s9H & forg forar ST 8 |

Source Code :

def func(a):
print("Value of a is", a)

func(5)

Output :

Value of ais 5

21



'del’ Keyword

Python 'del' keyword @7 #ded delete glaT 8 |
‘del’ keyword T 3% List, tuple, dictionary a1 fhd! 3R collection & element &t

delete @A & folw s&HT fehaT SITaT § |

Source Code :

list =11, 4, 3,5, 7]
del list[2]
print(List)

Output :
[1, 4,5, 7]

‘del’ keyword & I<TT remove() function @1 +ft 3T fehaT ST & |

Source Code :
list = [1, 4, 3, 5, 7]
Llist.remove(3)
print(list)

Output :

[1, 4,5, 7]

‘elif Keyword
‘elif keyword @l 3%dHT if 3R else keyword o 91 fohaT ST 8 | Ueh & S41&T conditions @t

check &=+ & oI 'elif' T &I fohaT SITAT § |

Source Code :

a=11

ifla < 10):
print("a is less than 10")

elif(a > 10):
print("a is greater than 10")

else:
print("a is equal to 10")

Output :

a is greater than 10

22



‘else' Keyword

‘else’ keyword @1 &AM if, elif a1 R if & Trer fopam STraT € |SFR if aT if 3iR elif &bt
condition false gl & at else @&l statement execute a1 & |

Source Code :

a=11

if(a%2==0):
print("Number is even.")

else:

print("Number is odd.")

Output :

Number is odd.

‘except’ Keyword
‘except’ keyword @1 s%dHTeT exception/error handling & g fohar ST 8 | try clause &

Ty except @t FEIATA fohdT ST 8 |
Example & try block & St +ft exception occur g IqaT gid Block execute gf SITQT |

Examplel
Source Code :

try:
a
except ZeroDivisionError:
print("Divided by zero Error")
except NamekError:
print("a is not found")

Output :

a is not found

Example2
Source Code :
try:
4/0
except ZeroDivisionError:
print("Divided by zero Error")

except NamekError:
print(“a is not found”)

Output :

Divided by zero Error



'nonlocal’ Keyword

'nonlocal’ keyword @ &A1 nested funtion & foig foRar SraT € | 'nonlocal’ variables &
global +ff 781 gld 3R global *ff 78} 81d & | 3R inner function H I foraT ST & @ outer

functions # 3t values change &1 gidt & |

Without nonlocal
Source Code :

var = 2
def mainFunc():
var =5
def subFunc():
var = 10
print("subFunc : ", var)

subFunc()
print("mainFunc : ", var)

mainFunc()
print("global : *, var)

Output :
subFunc: 10
mainFunc : 5
global : 2

'False' Keyword

With nonlocal
Source Code :

var = 2
def mainFunc():
var =5
def subFunc():
nonlocal var
var = 10
print("subFunc : ", var)

subFunc()
print("mainFunc : ", var)

mainFunc()
print("global : *, var)

Output :
subFunc: 10
mainFunc: 10
global : 2

'False' keyword boolean false @7 guf &dT § 3R & T condition aT statement Teid
gla1 & df False; return farar STaT & | False '0' &h sRISR 8T € |

Source Code :
print(False == 0)
print(4 == 5)

Output :

True
False



finally' Keyword

'finally' keyword T &I 'try-except' T 'try' block o are forar ST 8 |
exception/error g a1 AT & finally block execute BT & |

Source Code:

try:
a
except NameeError:
print("NameError Exception occured"”)

finally:
print("Always executed")

Output :

NameError Exception occured
Always executed

‘for' Keyword

‘for' keyword @7 &A1 looping o feiq faea SmaT @ | Collection & elements @t iterate
e o fIT 'for' Loop ol s%aHTe foha STTaT 8 |

Source Code :

list = ['Rakesh"”, "Ramesh", "Suresh"]
for n in Llist:
print(n)

Output :

Rakesh
Ramesh
Suresh
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‘from' Keyword

'‘from' keyword T S&IHTA 'import’ keyword & €1 fohar Sirdt 8 | oo fafe function ar
attribute @l import & & T 'from' &1 s&iATe fehar STaT @ |
3R &% 'Module' @ import fohar SiTar & 3k 398 & funcl() ot a1 gsdT & af

'Module.func1() e usar € |

Module.py
Source Code :

def func1():

print("l am in func1")
def func2():

print("l am in func2")

Output :

'global’' Keyword

‘global’ keyword @ g&IHTA function & variable @ module # global &= & fery faran

ST g |

sample.py
Source Code :

from Module import funcl
funci()

Output :

| am in funcl

Difference between Local and Global Variable in function

testl.py
Source Code :

def func():
string = "Local Variable"
print(string)

func()

print(string)

Output :

Local Variable
print(string)
NameError: name 'string' is not defined

test2.py
Source Code :

def func():
global string
string = "Local Variable"
print(string)

func()

print(string)

Output :

Local Variable
Local Variable
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'if Keyword
'ift keyword @ 3&IHT if statement, if_else statement 3R if_elif_else statement & forar
ST 8 |

Source Code :

var =0
if(var == 0):
print("var is equal to 0")

Output :
var is equal to 0

'import' Keyword
'import' keyword @7 s&#HTeT module @ current program W import &4 & foig fehar Sar

& | Example ® math module @t import fhar T 8 |

Source Code:

import math
print(math.sqrt(16))

Output :
4.0

'in' Keyword
'in' keyword @1 s%aHTeT collections(list, tuple, string, dictionary) & element g a1 7@l & check @<
boolean value return @<t g | for Loop # +ft 'in' keyword @1 8191 1@ gia1 8 |

Source Code :

list = [6, 8, 4, 7, 8]
print(7 in list) #True
print(10 in list) #False

Output :

True
False
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'is' Keyword

'is' keyword @Al S&HTe object equality & foig fehaT STTdT 8 | & keyword '==' operator & YTeT-sgd
99 8iaT 8 | 3R & object equal gld & dt ‘True' return giaT 8 3R equal 78l 8ld & af 'False’ return

giarg |

Source Code:

print("one" is "one") #True
print("one" is 1) #False
print(™is ™) #True
print(™ ==") #True
print([] is [1) #False
print([] == []) #True

Output :

True
False
True
True
False
True

'lambda’ Keyword

'lambda’ keyword & anonymous(without name) function @t create f&haT ST 8 | name aret
function & 'def keyword @7 g&iHTer fehar STTaT @ 3R anonymous function # 'def & s ‘lambda’
keyword ot s%aHTet fohat STTaT 8 | Lambda function & faTT return statement =&l gta1 8 | function &
arguments list &I parenthesis(()) & close 78! fohdT STAT & [anonymous function gi=t o RO &-ch!
fohdT variable TR assign ferar ST & 3R 39 variable & SIRA call fovar STaT @ |

3= fdg 7Y SHT Example ST Adea T 81 & |

Normal Function Anonymous Function
Source Code : Source Code :
def func(a, b): var = lambda a, b:a * b
returna*b print(var(5,5))

print(func(5, 5))

Output : Output :
25 25
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'‘None' Keyword

Python # 'None' keyword o1 g&3HTeT fohaT STraT g @feh gk Programming languages ® 'null’
keyword ohT s%aHTet fhaT STTaT 8 | 'None' @l Aderd his value Fg! gid! | 3R function &3 value
return 98! &<dl g al ‘None' return &ar g |

Source Code:

print(None ==")
print(None == 0)
print(None == None)
print(type(None))

Output :

False

False

True

<class 'NoneType'>

'not'(Logical NOT) Keyword
'not' keyword @1 S&IHTA 519 & Y Operand @t true & false a7 false & true & convert HAT§ |

0 = True
1 = False

Truth Table of 'and’

X not x
0 1
1 0

Source Code:

print(not(5!=6)) #False
print(not(5!=5)) #True

Output :

False
True



‘or'(Logical OR) Keyword

‘or' keyword @I 3%HTeT o9 fT 7T operands & ¥ T it operand true g1 & a4 true return fdar
ST 8 |

0 = True
1 = False
Truth Table of 'or'
X y X ory
0 0 0
0 1 0
1 0 0
1 1 1

Source Code :

print(5!=6 or 5==6) #True
print(5!=6 or 5==5) #True
print(5!=6 or 5==6 or 4<6) #True
print(5==6 or 5>6 or 6<6) tFalse

Output :

True
True
True
False

'‘pass' Keyword

'pass' keyword &I 3%HAT Loops, functions 3R classes @ eh @1 8 | & T null statement/block
g1 8 | 'pass' &l &I ST fohall 1T 8 a1 & §e gl el ¢ |
pass statement T 3&IATA Tah 8 line TR AT seperate line W ot fhar STar & |

Source Code:

def func(): pass
while 4 < 5:
pass

Output :



'raise’ Keyword

'raise’ keyword @I 3%aHTeT Exception Handling & ferq fahar Smar & | raise keyword & custom
exception/error &I fAH0T fdhat SITAT 8 | ST&IAR programming langauges # 'throw' keyword T
g&dAT fohaT STraT @ «ifch Python # 'raise’ @1 g&ddTer fohdT SITaT 8 |

Source Code:

a=12
b=10
if a > b:

raise ValueError("a should be smaller than b")

Output :

Traceback (most recent call last):

raise ValueError(‘a should be smaller than b')
ValueError: a should be smaller than b

'return' Keyword

'return’ keyword @7 3&IHTA function & TS # fohar SITaT @ | function @t 3R &1 value return
&l &l STt & ot null/None return forar STTaT @ |

Source Code :

def func(a):
b=a*a
return b

print(func(5))

Output :
25

‘True' Keyword

‘True' keyword & T Boolean value g | Logical a Comparison operaions # boolean
value(True, False) return forar SIrar € | True &bt value '1' 3R False &Y value '0' gt & |

Source Code:

print(True == 1)
print(False == 0)
print(1 == 1)
print(True + True)

Output :

True
True
True
2
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‘try' Keyword

'try' keyword T S&HTA exception handling & forar Sirar € | iS4 code exception/error check &A1
& 39 code @ try Block W for@r ST & |

Source Code:

try:
a
except NamekError:
print("Value of a is not defined")

Output :

Value of a is not defined

‘while' Keyword

'while' keyword @7 s%dHTe looping & forg faear SitaT 8 | 5@ da while condition true gidl @ 9 d&
statement iterate g1 IgaT & 3R 3R condition false aT loop break fhaT STraT § 99 loop @1
iteration &g g SiaT 8 |

Source Code:

a=0

while a < 10:
print("Value of a is", a)
a=a+1

Output :

Value of ais 0
Value of ais 1
Value of ais 2
Value of a is 3
Value of a is 4
Value of ais 5
Value of ais 6
Valueof ais 7
Value of ais 8
Value of ais 9
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'with' Keyword

'with' keyword T s&dHTd file handling & ferg fohar Sirar € | 519 file & forg 'with_as' statement @t
AT fohar STTaT 8 4 file bt close A ahl SR gl usdl & |

o )&Y T aHT examples @1 Aade Tah &t & |

Without 'with' With 'with'

Source Code : Source Code :
file = open("textfile.txt", "w") with open("textfile.txt", "w") as file :
file.write("Hello World") file.write("Hello World")
file.close()

textfile.txt textfile.txt
Hello World Hello World

'yvield' Keyword

'yield' keyword @I s&dHTA function & g return statement S¥ forar Sirar @ | 'yield' keyword;
generator @l return @3l g | return statement; function & 3f&R & function terminate &=dT &
Afch 'yield' statement; function &t suspend @eeh agT & Rt a9 & 81dT 8 | Normal function
gl IR WA gidT € Igl UR a1uy gl ST & |

Source Code :

def func_name():
yield 5
yield 10
yield 15

for y in func_name():
print(y)

Output :

5
10
15
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next() function T s%aHTe 'yield' & foig fehar SmaT @ | next() function generator object &t A
3Tett value return @ar g |

Source Code :

def func_name():
yield 5
yield 10
yield 15
y = func_name()
print(next(y))
print(next(y))
print(next(y))

Output :

5
10
15
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What is Variable

« Variable 5§ create fhar ST & a9 interpreter ZRT value @t store @3 & flT memory location
RfET Y STt § |

« Variable ™ @13 *ff data type @&t value store ! ST Tahet & | S fah, Number, string, list, tuple,
dictionary

Assigning Value to Variable

 Python & declaration @' S 781 gidt & | S variable R value assign gidt & 9 automatically
declaration g1 & |
« declaration 9 g1 & &RUT Python  variable &t default value g} i<t 8 |

Source Code :

a=5 #Number
b = "Hello" #string
c=1[2,5, 9] #list

print(a, b, ¢)

Output :
5 Hello [2, 5, 9]

Changing Variable's Value
 Python # variable &I value change aT re-assign @ ST ¥ehdlt & |

Source Code :

a=>5
print(a)

a = "Hello"
print(a)
a=[4,5, 8]
print(a)

Output :

5
Hello
[4, 5, 8]
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Assigning Single Value to Multiple Variables
 Python # U& &I value U & SATET variables TR assign &l T Hahdl & |

Source Code :

a=b=c=d="Hello"
print(a)
print(b)
print(c)
print(d)

Output :

Hello
Hello
Hello
Hello

Assigning Value to Variable according to order

 Python # shAJ9R variable W value store &I St & |
e Example W Ua & memory location multiple variables 3R 3T values assign @ Tt & |

6 c=n, M. 2)
D

Source Code :

a, b, c=1,H,I[1, 2]
print(a)
print(b)
print(c)

Output :

1
H
[1, 2]
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Variables Concatenation

« Python # Y& &I data types & variables concatenate f5g ST 9ad & |
e Example W str() function @ 3&IHTeT object @t integer ¥ string & convert &=+ & forg fhar mar g |

Source Code :

a=1

b=2

print(a + b)
print(str(a) + str(b))
¢ = "Hello"
print(str(a) + ¢)

Output :

3
12
1Hello
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Types of Variable

Python & variable & & U&R & |

1.Local Variables
2.Global Variables

1.Local Variables

Local Variables; functions & 37X gid & | 37ehT visibility &Itk function & 3R gidt §, 5@ af function
& 918X ATd § d9 destroy & SId & |

Source Code :

def func():
a =5 #tlocal variable

print(a)
func()
print(a)

Output :

5
Traceback (most recent call Last):

print(a)
NameError: name 'a' is not defined

2.Global Variables
Global Variables; function o dTe 8id 8 | 3! visibility function & 37X 3R S8R Bid! & | I7TehT scope

JR program UR gidT ¢ |
Source Code :

a = 10 #global variable
def func():
print(a)
func()
print(a)

Output :

10
10
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Example W local 3R global & &4 variables declared frd g € | function o aTgx @I variable lobal
g iR 37X &I variable local g | global variable T scope function @& 3T<R 3R T8 gidT § ifch
function @& 31X 31T ¥ variable declaration 8 & @RI func() call &= & variable &r value

change g STdt 8 |

Source Code :

a = 10 #global variable
def func():
a = 5 #local variable
print(a)
func() #print local
print(a) #print global

Output :

5
10

With 'global' and Without 'global’ Keyword
function & variable @& T 'global’ keyword @1 +ft 3%dHTe fehar ST & |

Without global

Example TR 'a’ variable @& declaration &
Ugat 8! 'a’ variable @t print fohar maT §, 39k
R 'UnboundLocalError' & exception
occur g3 g |

Source Code :

def func():
print(a)
a = "local”
print(a)

a = "global"
func()
print (a)

Output :

in func

print(a)
UnboundLocalError: local variable 'a'
referenced before assignment

With global

Example TR global keyword @1 s&iHTe
[e3Td F g fopar T € 8iR 39k &1¢ variable
a @t print fhar a1 @ | program & 8T W oft
'‘a’ 9 global variable 8T af func() call
R &l Ugd print g ST |

Source Code:

def func():
global a
print(a) #print global
a = "local"
print(a) #print Llocal

a = "global"
func()
print(a) #print Llocal

Output :

global
local
local
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No-Local or No-Global Variable

'nonlocal’ variable T 8%dHT nested funtion & fig fehar STaT @ | 'nonlocal' variables & global +ft
el gid 3R global +ft 78T 8d € | 3R inner function & 3! foraT SITaT & af outer functions H 3T

values change =&l gt & |
Without nonloal

Source Code :

var = 2
def outer():
var =5
def inner():
var = 10
print("inner : ", var)
inner()
print("outer : ", var)
outer()
print("global : *, var)

Output :
inner : 10
outer: 5
global : 2

With nonlocal

Source Code :

var = 2
def outer():
var =5
def inner():
nonlocal var
var = 10
print("inner : ", var)
inner()
print("outer : ", var)
outer()
print("global : ", var)

Output :
inner: 10
outer: 10
global : 2
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Number

—

Numbers Data Types & numeric values; store &I St & | Python & Integer(int), Floating-
Point(float) 3R Complex(complex) & 9 TR & Numbers data types &id & | Number Objects;
immutable gid 8, Adeia ST& Number Object @t create ferar ST & d& ITh! value dgelt g1 oI Tehelt & |

Number Data Types & @9 TR 81d & |
* Integer Number Data Type

e Floating-point Number Data Type
e Complex Number Data Type

Note : type() function T 3&HT data type check &=A & ferq fovar STaT @ |

Integer Number Data Type

Integer Data Type # Positive 3R Negative Numeric Values gidl g wifchT IehT 3rqutiferd fgwam =&l gidm
g | 39 data type & range &I &i5 limit 781 gl 8 |

Source Code :

a=5

print(a, type(a))
b=-5

print(b, type(b))

Output :

5 <class 'int'>
-5 <class 'int'>

Floating-point Number Data Type

Floating-Point Number Data Type # Positive 3R Negative Values gldl g ifehT It srquriferd fawar
giar 8 | srqurffehd faed &t Limit 15 9 gt & |

Source Code :

a=5.123456789101217558585456
print(a, type(a))

b =-5.45

print(b, type(b))

c =5.45

print(c, typel(c))

Output :

5.123456789101217 <class 'float'>
-5.45 <class 'float'>
5.45 <class 'float'>
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Complex Number Data Type

Complex Numbers & real 3R imaginary 851 gla1 g SI¥ fa, (a + bj) T8 R a & real Number 3R b &
imaginary e gtar ¢ |

Source Code :

a=>5+2j
print(a, type(a))

Output :

(5+2j) <class 'complex'>

Number Type Conversion

Python # 37eliT- 37T data type @t Teh &l data type # convert fohar sirar @ | Python & @ functions
QY gId ¢ foh STt data type convert A H ASTeR &d ¢ |

$® Type Converter Functions :
* int(a)

 float(a)

e complex(a, b)

int() Type Conversion
Syntax

int(a)

Example W float @' integer & convert f&har AT 8 | String # 3R characters gid & @ 39 Integer #
convert =gl fohaT ST GepdT AfdhT String & 3R integer Numbers gid @ dt 3 Integer H convert fasar s
Gehell ¢ |

Source Code :

a="123"
print(int(a))
b=2.658
print(int(b))

Output :

123
2
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float() Type Conversion
Syntax
float(a)

Example W integer @& float & convert fohar a1 8 | String # 3R characters gid g df 39 Floating-
Point Number & convert =T8I fehaT ST WehdT @fchd String & TR integer AT Floating-Point Numbers gid
g dt ¥ Floating-Point & convert foar ST GepdT 8 |

Source Code :

a="123"
print(float(a))
b ="123.564"
print(float(b))
c=2
print(float(c))

Output :

123.0
123.564
2.0

complex() Type Conversion
Syntax

complex(a, b)
Parameters :

a: I8l W 'a' & real Number g1 8 |
b : Optional. I8l W 'b' & imaginary fg&ar gia1 & | 3R f&ar =g} Sirar at default value '0' gidt & |

Source Code :

a="123"
print(complex(a))

b ="123.564"
print(complex(b))
c=2
print(complex(c), end="\n\n")
d=123

e =58
print(complex(d, e))
f="123"

g =58
print(complex(f, g))
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Output :

(123+0j)
(123.564+0j)
(2+0j)
(123+58])
print(complex(f, g))
TypeError: complex() can't take second arg if first is a string

Note : % real number f&aT ST 8 @ @t String number &t TehdT 8, @fdhd 3R real number & 1Y
imaginary fg=ar forar sirar g at at @41 Integer a1 Floating-Point Numbers g1 @1fgq |

Strings
. .

String & characters @I set 8ia1 & | characters; letters, numbers a1 special symbols & d&d & |
Python # single(' ') a1 double(" ") quotes & 3= ferd SIT1d & | String & immutable data type & |
Source Code :

strl = "Hello World"
str2 = "Hello Friends"
print(str1)

print(str2)

Output :

Hello World
Hello Friends

ST&IaR Programming languages # string @t index # print fohar ST 8 39 UehR @ Python # ot string
! indexes ¥ print foham SITdT 8 | string & ¥&¥ Ugdt character @t index '0' & & gidt & 3R string &
e AT index '-1' il & |

Positive index

0 123456 78910
Hello World

-11 -10-9-8 -7-6 -5 -4 -3 -2 -1
Negative index
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Source Code :

str = "Hello World"

print("First letter in string :", str[0])
print("Last letter in string :", str[-1])
print("Second last letter in string :", str[-2])

Output :

First letter in string : H
Last Lletter in string : d
Second last letter in string : L

List
—

Python & list data type # Ueh & S1&T items 8ld & | 2 Teh item &t commal(,) ¥ seperate fehar STar @ |

list & Tt items @t square bracket([]) & 37X close fhd ST & |
List & T compound data type g [T frelt +ft data types @& items g ST @end @ | List & U
mutable data type & | 37 data type & items &I values change & ST Tepdl! § |

Source Code :
list = [1, "Hello", 5.6, (1, "Hii")]

foriin Llist:
print(i)

Output :

1

Hello
5.6

(1, 'Hii")

Tuple
e

Python & list data type # Tah § SameT items 8id & | & list data type & i g i1 8 | 8% Uah item ot
commay,) ¥ seperate fehar SITaT @ | Tuple & Tt items @t parenthesis(()) & 31X close fhd STaT 8 |
Tuple & & compound data type & oo# foaddt off data types & items foig i @end & | list & e
immutable data type & | 37 data type @& items @I values change &l &t ST Td! ¢ |
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Source Code :

tuple = (1, "Hello", 5.6, (1, "Hii"))
foriin tuple:
print(i)
tuple[0] = 3 #trying to changing Oth index
print(tuple[0])

Output :

1
Hello
5.6
(1, 'Hii")
Traceback (most recent call Last):
tuple[0] = 3 #trying to changing Oth index
TypeError: 'tuple’ object does not support item assignment

Dictionary

—

Dictionary Data Type # keys 3R values &I pairs gidt & | &% key value & pair @ commal(,) & 3R key
3R value &l colon(:) & seperate forar STaT & | Dictionary @& 9 keys 3R values @t curly braces({})
# forar ST & | & T immutable data type g |

Source Code :

dict = {1:"H", 5:"e", 7:"l", 8:"l", 9:"0"}
print(dict[5])
print(dict[9])

Output :

e
o

Set
-

Set Data Type 3 items @l unordered collection gIdT & | set | f&Q 31 & Teh item AT &1 & | 3R
duplicate item & STaT € dt 3 remove fohar STaT @ | set data type @& items @l curly braces({}}) &
e foram ST 2 |
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Source Code :

setl = {"Ramesh", "Suresh", "Kamlesh"}
foriin setl:
print(i)

set2={3,5,8,7,1, 3}
for j in set2:
print(j)

Output :

Suresh
Kamlesh
Ramesh

00O ~N Ul W KR
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Indenting Code

Python & Code indentation @t &t A8 fear T & | Python & Code Indentation @ g&dTe
functions, classes, Loops 3R control statements & forg forar STaT 8 |

Python # curly braces({}) &t S8 code indentation T g&d#Te fohar ST & |

Python # 51§ code indentation & colon(:) a1 delimiter f&ar SIdT & 99 automatically 37Tet line @R
interpreter gRT tab( ) f&ar ST 8 |

For 'Function’
Source Code :

def func():
a=5
print(a)
func()
Output :

5

For 'For Loop

Source Code :

list = [1, 5, 8, 9]
foriin List:
print(i)

Output :
1

5
8
9

For 'Class'

Source Code :

class myClass:
def func():
a=5
print(a)
myClass.func()

Output :
5



Arithmetic Operators

Python # Code indentation @t &It A8 fear T & | Python & Code Indentation @ g&dTe
functions, classes, Loops 3R control statements & forg forar STTaT 8 |

Python # curly braces({}) &t S8 code indentation T g&d#T fohar ST & |

Python # 51§ code indentation & colon(:) a1 delimiter f&ar SITaT 8 99 automatically 37Tet line @R
interpreter gRT tab( ) f&ar ST 8 |

Operators Sign Description
Addition + left TR right operand @t add &A1& |
Subtraction - left operand ¥ right operand @' subtract &zaT g |
Multiplication * left TR right operand @t multiply &zar g |
Division / left operand ¥ right operand @' divide @=ar g |
% left operand ¥ right operand @t divide &< remainder

Modulus ° return &1 & |

o 1 left operand ¥ right operand @t divide &< floor value
Floor Division return B 2 |
Exponent *x left operand T power right operand glaT g |

Addition Arithmetic Operator

Source Code :

print(5 + 6)
print(5.6 + 7.9)

Output :

11
13.5



Subtraction Arithmetic Operator

Source Code :

print(5 - 6)
print(5.6 - 7.9)
print(7.9 - 5.6)

Output :

-1
-2.3000000000000007
2.3000000000000007

Multiplication Arithmetic Operator
Source Code :

print(5 * 6)
print(5.6 * 7.9)
print(7.9 * 5.6)

Output :

30
L4.24
44.24

Division Arithmetic Operator

Source Code :

print(5/2)
print(4/2)
print(4.6/2.6)
print(2/4)
print(0/4)
print(4/0)

Output :

2.5
2.0
1.769230769230769
0.5
0.0
print(4/0)
ZeroDivisionError: division by zero
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Modulus Arithmetic Operator

Source Code :

print(4%?2)
print(49%5)
print(4%3)
print(4.5%3.5)

Output :

0
4
1
1.0

Floor Division Arithmetic Operator
Source Code :

import math

print(4/3)

print(4//3)
print(math.floor(4/3))
print(3/4)

print(3//4)
print(math.floor(3/4))

Output :
1.3333333333333333
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Exponent Arithmetic Operator

Source Code :

import math

print(4**2)

print(math.pow(4, 2))

print(4**10)

print(math.pow(4, 10))

Output :

16

16.0
1048576
1048576.0

Relational Operators

Operators

Sign

Description

Equal to

gl operands equal gd & af & True return &RAT & |

Not Equal to

gl operands equal =gl gid & at & True return &A1 8 |

Less than

left operand 9 right operand & ®teT gidT & @ True return
HAT 8 |

Greater than

left operand 19 right operand & €T 1dT 8 af True return
HAT B |

Less than or
Equal to

left operand 5@ right operand & el glaT & a7 equal BT &
dt True return @=ar g |

Greater than or
Equal to

left operand 19 right operand & €T 81T & aT equal gidT &
at True return AT § |

Equal to(==) Relational Operator

Source Code :

a=>5
b=6
print(a == b)
print(a == 5)

print((a<b) == (b>a))
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Output :

False
True
True

Not Equal to(!=) Relational Operator

Source Code :

a=5
b=6
print(a != b)
print(a != 5)

print((a<b) != (b<a))

Output :

True
False
True

Less than(<) Relational Operator
Source Code :

a=5
b=6
print(a < b)
print(a > b)

Output :

True
False

Greater than(>) Relational Operator
Source Code :

a=>5
b=6
print(a > b)
print(a < b)

Output :

False
True
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Less than or Equal to(<=) Relational Operator

Source Code :

a=>5
b=6
c=5
print(a <= b)
print(a <= ¢)

Output :

True
True

Greater than or Equal to(>=) Relational Operator

Source Code :

a=>5
b=6
c=5
print(a >= b)
print(a >= ¢)

Output :

False
True

Logical Operators

Operators Sign Description

Logical AND and &l conditions 3R True it & 99 & True return FHAT ¢ |

Logical OR or &l conditions # ¥ Ta +ft condition 3FR True gidl & a9 & True
ogicd return T g |

Logical NOT not & Operator false @ true T true &l false R &aT & |
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Logical AND(and) Logical Operator
Source Code :

a=>5
b=6
print((a<b) and (b>a))

Output :

True

Logical OR(or) Logical Operator
Source Code :

a=>5
b=6
print((a<b) or (b>a))
print((a<b) or (b<a))

Output :

True
True

Logical NOT(not) Logical Operator
Source Code :

a=>5
b=6
print(not(a>b))
print(not(a<b))

Output :

True
False
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Assignment Operators

Operators Sign Example Same as
Assignment = c=a+b
Add Assignment += c+=a c=c+a
Subtract Assignment -= c-=a c=c-a
Multiply Assignment *= c*=a c=c*a
Divide Assignment /= c/=a c=c/a
Mudulus Assignment %= c%=a c=c%a
Exponent Assignment *r= c**=a c=c**a
Floor Divide Assignment /= c//=a c=c//a
Bitwise AND Assignment &= c&=a c=c&a
Bitwise OR Assignment |= cl=a c=cla
Bitwise XOR Assignment "= c"=a c=c”a
Bitwise Left Shift

. <<= c<<=aqa c=c<<a
Assignment
Bitwise Right Shift o= C>>=aq c=c>>a
Assignment

Assignment Operator

Source Code :

a=3
b=24
c=a+b
print(c)

Output :
7
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Add Assignment Operator
Source Code :

a=3
c=6
c+=a Hc=c+a
print(c)
Output :

9

Subtract Assignment Operator
Source Code :

a=3
c=6
c-=a #Hc=c-a
print(c)
Output :

3

Multiply Assignment Operator
Source Code :

a=3
c=6
c*=a #Hc=c*a
print(c)
Output :

18

Divide Assignment Operator
Source Code :

a=3

c=6

c/=a #Hc=c/a
print(c)

Output :
2.0
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Modulus Assignment Operator

gl W 'c’ variable @t 'a’ variable T divide &h¥eh 37T remainder return & 'c’ variable TR store
forar ST 2 |

Source Code :
a=3
c=6
C%=a Hc=c%a
print(c)

Output :
0

Exponent Assignment Operator
gl W 'c’ variable T power 'a’ variable g 3R 39T value ¢ variable # store &t T § |

Source Code :

a=3

c=6

Cc**=a #c=c**a
print(c)

Output :
216

Floor Divide Assignment Operator
gl WR 'c' variable @Y 'a’ variable @ divide &edh 39! floor value 'c’ variable WR store &Y it & |

Source Code :

a=3

c=6

c//l=a #tc=c//a
print(c)

#tsame as

import math

a=3

c=6

¢ = math.floor(c/a)
print(c)

Output :

2
2
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Bitwise AND(&) Assignment Operator
Bitwise AND(&) @& &R # e+ & felg Bitwise Operators @ Ug |

Source Code :

a=3
c=6
c&=a #Hc=c&a
print(c)
Output :

2

Bitwise OR(|) Assignment Operator
Bitwise OR(|) & sR & U+ & oY Bitwise Operators &t U8 |

Source Code :

a=3
c=6
cl=a #c=cla
print(c)
Output :

7

Bitwise XOR(") Assignment Operator
Bitwise XOR(") & &R # e~ & foly Bitwise Operators @ U¢ |

Source Code :

a=3

c=6

c”=a #Hc=c " a
print(c)

Output :
5
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Bitwise Left Shift(<<) Assignment Operator
Bitwise Left Shift(<<) & IR & e & foly Bitwise Operators @& Ug |

Source Code :

a=3

c=6

c<<=a #H#Hc=c<<a
Output :

48

Bitwise Right Shift(>>) Assignment Operator
Bitwise Right Shift(>>) & IR & e & folg Bitwise Operators & Ug |

Source Code :

a=3

c=6

c>>=a #Hc=c>>a
print(c)

Output :
0
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Bitwise Operators

Operators Sign
Bitwise AND &
Bitwise OR |
Bitwise XOR ”

Bitwise Complement

Bitwise Left Shift

<<

Bitwise Right Shift

>>

Truth Table for &, |, ©

a b a&b alb a”b

0 0 0 0 0

0 1 0 1 1

1 1 1 1 0

1 0 0 1 1

Operation on AND (a&b) Operation on AND (a&b)

3R a=20,b=12gdl, 3R a =20,b =128 dl,
Decimal Value| Binary Value Decimal Value| Binary Value
20 00010100 20 00010100
12 00001100 12 00001100
4 00000100 28 00011100
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Operation on XOR(a"b)
3R a=20,b=12gd,

Decimal Value| Binary Value
20 00010100
12 00001100
24 00011000

Binary Left Shift( <<) and Right Shift( >>)

Left Shift(<<) for e.g. a=20; /* 0001 0100 */ a << 2 & numeric value & binary value # &
binary number @I 2 binary numbers left side & shift &=dT1 & | for e.g.a=20; /* 0001 0100 */

@t 891 0101 0000 AT 80 & SR |

Right Shift(>>) for e.g. a=20; /* 0001 0100 */ & Left shift ¥ focigpet IeTe & | Right Shift a>> 2
# numeric value & binary value # g binary number @I 2 binary numbers right side ¥ shift
&d1 g | for e.g.a=20; /* 0001 0100 */ a g¥ehr 0000 0101 HaE 5 g SR |

Complement Operator (~)

Operation on Complement( ~ )

Decimal Value| Binary Value
~20 00001100

243 11110011

gl IR Output -13 31 o FOIT 243 M7 VAT - ?

2's Complement of 243 -(reverse of 243 in binary + 1)

Operation on 2's Complement ( ~ )

Decimal Value Binary Value 2's Complement
243 1111 0011 -(0000 1100+1) = -(0000 1101) = -13(output)
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Source Code :

a =20 # 0001 0100

b=12 # 0000 1100

c=a&b

print("value of cis ",c) # 4 = 0000 0100
c=alb

print("value of cis ",c) # 28 = 0001 1100
c=a’b

print("value of cis ",c) # 24 = 0001 1000
c=ac<<?2

print("value of cis ",c) # 80 = 0101 0000
c=a >>2

print("value of cis ",c) # 5 = 0000 0101
print("value of b is ",~b) # -13 = 1111 0011

Output :

value of cis 4
value of cis 28
value of cis 24
value of cis 80
value of cis 5
value of b is -13



|ldentity Operators

Operators Description
is ST Toh oY Object a1 qufe fordt STraT @ af True return AT 8 |
is not STe 37T - 37T Object T gui fohar SITdT & af True return @xar g |

'is' Identity Operator

Source Code :

a=4
b=5
c=4

print(a is ¢)
print((a<b) is (b>a))

Output :

True
True

'is not' Identity Operator

Source Code :

a=4

b=5

print(a is not b)
Output :

True
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Membership Operators

Operators Description
) 3R collection(list, tuple, dictionary, string, set) T element
In T value fAeht @ True return sar g |
) 3R collection(list, tuple, dictionary, string, set) T element a1
not in value gt fAeft af True return AT g |

'in' Membership Operator

Source Code :

a = "Hello World"
print("W/" in a)
list = [1, "o", 8, 5]
print(1 in list)

Output :

True
True

'not in' Membership Operator

Source Code :

a = "Hello World"
print("W/" in a)
list = [1, "o", 8, 5]
print(1 in Llist)

Output :

True
True



Introduction

Python & input/output & 7T $® functions 1 g&ATA fhaT ST 8 |
User & keyboard ¥ input @+ & faIT 'input()' 89 function T s&dHTe fohaT STTdT & 3R User & screen @R
$S print & & T 'print()' 39 function T s&dATA fohar STaT € |

input() Function for taking User Input

Python # ST&f User & &% letters T numbers &4 &Y I_T 311t & 99 'input()’ function T S&AHTS foham ST
g |

Syntax

input("SomeText")

Parameter
SomeText : Optional.User @l &7 input &1 & 39 IR # I8 IR S text a1 F1am 8 |

Source Code :

a = input("Enter your name : ")
print("Your name is", a)

Output :

Enter your name : Rakesh
Your name is Rakesh

519 User; numeric, letters a1 special symbols; input @d g @ 39T data type 'string' gl @ |

Source Code :

a = input("Enter Number : ")
print("Entered input's type is", type(a))

Output :

Enter Number : 4
Entered input's type is
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Type Conversion

—_————

9 39 String data type @I Number(int, float, complex number) & convert &A1 g df Type
Conversion functions @ SXHT AT USAT § |

Source Code :

a = input("Enter Number : ")
print("Entered input's type is", a)

b = int(a)

print("Entered input's type is", b)
print("Entered input's type is", type(b))
c = float(a)

print("Entered input's type is", c)
print("Entered input's type is", type(c))
d = complex(a)

print("Entered input's type is", d)
print("Entered input's type is", type(d))

Output :

Enter Number : 4

Entered input's type is 4
Entered input's type is 4
Entered input's type is
Entered input's type is 4.0
Entered input's type is
Entered input's type is (4+0j)
Entered input's type is
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print Function

_————

3rftaeh User & screen @R output f&&m™ & fag 'print()’ function T s%adTer fohar mam o1, @fch print()
function & folT Tar & 1T parameters gid & | fSiFaT 89T T @ ST&T newline &A1 4T file handling
& fou forar Smar € |

Source Code :

a=>5
print("Value of a is", a) #Output : Value of a is 5

Syntax

print(valuel,value2,...,valueN, sep="", end="\n", file=sys.stdout, flush=False)

Parameters

valuel,value2,...,valueN : g1 R Ueh IT Tah ¥ 41T values & STt 8 | &% value & commal(,) 3
seperate fhar ST £ |

sep="": Optional. ST& Yeh ¥ STl values &I St g af default 'sep' parameter gRT space( ) f&ar sirar
g | User @18 dt 'sep' parameter W &1 ot value € ahar g |

end="\n" : Optional. 'end' parameter | "\n'(newline) default &aT ST & | User aTg a 'end’
parameter R &1 f value g Gahar g |

file=sys.stdout : Optional. file' parameter WX 'sys.stdout'(print entered text on screen) default
f&ar ST € | User amg at 'file' parameter R foadt +ff file @t open &R ThdT & |

flush=False : Optional. ‘flush' parameter W 'False' & value default gidt § | ST False f&ar Smar g a9
stream @t flush &1 fohaT STTaT @ a1 51 'True' &A1 ST & 99 stream &l STa=A flush forar ST § |

print() function null/None return &=d1 g |

Example for print() Function with 'sep’ Parameter
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Example for print() Function with 'end' Parameter

Example & end @R "\n\n\n\n\n' 39 string f&a1 T § |

Source Code :
print("Hello World", end="\n\n\n\n\n")
print("Hello Friends")

Output :
Hello World

Hello Friends

Example for print() Function with ‘file' Parameter

Example ™ print() function & 'file' parameter gRT 'textfile.txt' 39 file = 'Hello World'
T string write fohar TaT 8 |

Source Code :

f = open("textfile.txt", "w")
print("Hello World", file = f)
f.close()

textfile.txt
Hello World

Note : print() function # binary files G operation =&l fohaT SITdT & | 3Tk I&at | write()
function &I S&dHTeT fohaT SITdT € |
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While Loop

Loop U &l statement &t IR-TR execute AT g |

Looping ® indentation @7 Ith! A8 gidT & |

while Loop &I 3T 516 deh condition true gidt & d& ddh statement execute gidT gdT g 3R ia
condition false g SITdl § 9« loop @ iteration; stop & SaT @ |

Syntax

while (expression):
while_statement(s)

Example

a=0

while (a < 10) :
print("Value ais ", a)
a=a+1

Output :

Value a is
Value a is
Value a is
Value a is
Value a is
Value a is
Value a is
Value a is
Value a is
Value a is

O oo~V > WDN K- O

while Loop with else Statement

while Loop & else T 9%+ §914T 74T g | 519 dah condition true gidt § d& da while loop
T statement iterate gidT 38T & 3fR condition false gidl & a9 control pass g else ™
STieR? else @l statement execute 8T & |
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Source Code :

a=0

while(a < 5):
print("Value of a is ", a);
a=a+1

else:
print("Out of Loop");

Output :

Value of a is
Value of a is
Value of a is
Value of a is
Value of a is
Out of Loop

A W NE-R O

infinite Loop

19 @ while T expression 'True' §idT 8 9 ddh df 31UAT statement execute &dl BT 8 |
Example TR condition false & &l 8t ! & AT infinite times; statement &t execute
frarsmET 8 |

Source Code :
while(True) : #expression is always true
print("Hello")
Output :

Hello
Hello
Note : "Hello" String print infinite times because while expression is always true
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For In Loop

—_—————

Loop @l 3%dHTA sequence & elements @t iterate &=+ o T fohar STTaT € [for Loop ol s%aHTet hig off
sequence & T4t elements @t display &< o felq fovar STaT @ [sequence T List, tuple, dictionary iR
string glaT 8 |

Syntax

for variable in sequence
for_statementy(s)

919 iteration ¥ 84T g 99 variable W sequence T element assign T Srar g $iR f&U g statement
! execute fohar SITAT £ | S elements it T%=aT gidt @ 39 T&T dah iteration &A1 T&dT € 3R IT<h a1
loop @7 control loop & STER 31T ST & |

Example for Iterating list sequence

a=15,6,9,8,5, 7]
fornina:
print(n)
Output :

5

~N U1 00 O O

Example for Iterating tuple sequence

tuple = (1, 2, [3, 4, 5], 6, 7, 8)
for a in tuple:
print(a)

Output :
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Example for Iterating dictionary sequence

dict = {1:6, 2:5, 3:3, 4:8, 5:4, 6:2, 7:5, 8:4, 9:11, 12:45}
for a in dict:
print(a, dict[a])

Output :

16
25
33
48
54
62
75
8 4
911
12 45

Example for Iterating string sequence

str = "Hello World"
for a in str:
print(a)
Output :

H

O — ~— o

Q.'_"OE
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else with for Loop

for loop # 51& sequence & elements o iteration T gl ST a9 else &l statement; execute

g |

name = ['Rakesh’, 'Ramesh’, 'Suresh’]
for i in name :
print(i)
else:
print("Outside of for Loop")

Output :

Rakesh

Ramesh

Suresh

Outside of for Loop

74



Python # if, if_else 3fR if_elif_else & &9 U&R & Control Statements gl & |
g9 control statements & STa deh faaT g1 expression true gl g1 d« deh I 3UAT statement; execute

Tel gl & |

If Statement
T

if Statement H ST& expression true gidaT g a9 dl 31U+ statement @l execute gidT & 3fR 3R expression

false glda1 & d9 dt execute &l g1AT & |

Syntax

if expression :
if _statement(s)

Example for if Statement

Source Code :

a=2
b=3
if(a < b) :

print("a is less than b")

Output :

ais less than b
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If Else Statement
—

if Statement H ST& expression true gldT g a9 @l 31U+ statement &l execute gidT & 3R 3R expression
false g1 & d9 else @l statement; execute a1 & |

Syntax

if expression :

if_statement(s)

else :
else_statement(s)

Example for if Else Statement

Source Code :
a=2
b=2
if(a < b):
print(“a is less than b")
else :
print("a is greater than or equal to b")

Output :

a is greater than or equal to b



If ELif Else Statement

if Statement H ST& expression true giaT g a4 dl 3TU= statement @l execute BT & 3R 3R expression
false giar § @ flow elif TR STTAT & SFR elif &I expression; true gidT § df 3UaT statement execute gidT
& 3R elif T expression; false gidT & A9 else & statement execute glaT g |

Syntax

if expression :

if_statement(s)

elif expression :

elif_statement(s)

else:
else_statement(s)

Example for if ELif ELse Statement

Source Code :
a=2
b=2
if(a < b):
print("a is less than b")
elif(a > b) :
print("a is greater than b")
else :
print(“a is equal to b")

Output :

aisequaltob
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pass Statement

——

pass Statement & null Statement gidT & | ST pass Statement execute gidT g d9 & -Tg! aidl ¢ |
Program # S1& functions, loops, classes aT control statement feiaT ST & Ieh! body 39 A &t
foredt STt 8 AfchT SR IhT body ae # forg=t g1 dt 'pass' Statement o1 g&dATA fohaT STTaT € |

Syntax

pass

Example for pass Statement

Source Code :

class A: pass

def func(param):
pass

func(10)

print("Hello World")

Output :
Hello World

break Statement

—_—————

Example ¥ 3R 'n' &t 4 fiet STrar @ a« for Loop @ iteration s gt ST § |

Syntax

break

Example for break Statement

Source Code :

nums = [1, 2, 3, 4, 5]
for nin nums :
print(n)
if(n == 4):
break

Output :
1

2
3
4
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Continue Statement

—

continue Statement ¥ Loop H iterate 8! I8 $® statement(s) @t skip @< 3Tet statements el
execute dAT g |

Syntax

continue

Example for continue Statement

Source Code :

nums =[1, 2,3, 4,5,6,7,8,9, 10]
for n in nums :

if(n == 5) :
print("Skipped Element :", n)
continue
print(n)
Output :
1
2
3
4
Skipped Element: 5
6
7
8
9
10
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What is Function
—

Python Function & statements T Ueh THg 8idT & | 8 Yeh Program # Tak function al gid1 81 8 | S8l IR
Function & statements &l 574 gl & g&f U= Function @t call fomar STrar g |

Python Functions Advantages

Function # ferar g3im code IR-R foe=T =81 ugar |
¢ Program &t ®¢-8i¢ function & fawifSia fovar ST Tepar € |

Function Programmer @1 954, Program &l space 3R memory SATdT 8 |
3R Program ® gl UR error 37 Y al 39 T § fHeprer ST epdr & |
T8l UR ST%ed gl g8l W function &l IR-IR call fRar ST ahdr & |

Types of Function

————

Python # & UehRR & functions gid ¢ |
1.In-Built/Predefined Function

2.User-Defined Function

1. In-Built/Predefined Function

Python # ar¥fider print() 9™ function Igd & IR S&IAT fahar g | print() function & Python # in-built
function g |

2. User-Defined Function

Python & user-defined function & &l &R US4 & |

2.1 Function Definition
2.2 Function Call
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2.1 Function Definition

Syntax

def function_name(parameter(s)):
“function_docstring"
function_body
return statement

def : Python # function @t create T g1 df 3T H 'def keyword &I SXdATA fohar SITaT € |
function_name : def keyword @& aTg function @T 9/ f&a1 ST 8 | 8% function @7 T8 3Tk statement
¥ related gl dt =T AT 8 |

(parameter(s)) : Optional. parameters optional gld 8 parenthesis(() g 8id & | function & name
& a1 parenthesis(()) f&ar STar @ | 37 parenthesis # Ua a1 Uah & SA1&T parameters T S1d & |
parameters; optional gd g |

: : parenthesis & a1g colon(:) T 31fAarf gid1 & | colon &= & & Python interpreter gRT automatic
code indent g1 2 |

"function_docstring" : Optional. Igl &R documentation string f&aT Smar g |

function_body : Optional. & function & body &It & | fSig® &® local variables 3R statements &t
ehd & | body # 14T gQ variables @t global i ST ST HehdT 8 |

return statement : Optional. ¥ return statement gidaT § | return statement & T 'return’ keyword
T STIATA fohaT STTaT @ | 3 statement & function end 84T & | 3FR return statement f&ar =gt Srar & at
default 'None' return giar 8 |

Example for Function Definition

#Function definition

def func(param): #tfunction name, parameter and colon
"This is a docstring" #docstring
print(func.__doc__) #function body
return param #return statement

Example T ‘func' & function &1 AH & |

39 §1¢ parenthesis(()) & 'param' 91 &T T parameter 3R parenthesis & aTgR colon(:) fi&ar mar g |
function @& indent code ® uget docstring & TRt & |

39 T1E function &f body & class attribute &t #A&g ¥ docstring @t print fhar a1 &

3R MR & return statement & '‘param' 89 parameter @t print fhar T g |
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2.2 Function Call

Function & call & & function @7 9 3R 3FR function &I parameter g a parameter &t value &t
SITdT € | STedah function @t call T8t forar SITdT derdes function @T code execute T8l 81T 8 |

Example

#Function definition

def func(param): #function name, parameter and colon
"This is a docstring” #docstring
print(func.__doc__) #function body
return param Hreturn statement

print("Call 1")

print(func(5)) #Function call

print("Call 2")

print(func(10)) #Function call

Output :

Call 1

This is a docstring
5

Call 2

This is a docstring
10

Python # 51§ function @ call @< S/ data type @ value as a argument & STt g a9 39T data
type decide g ST 8 |

Example

def func(num, str):
print(num)
print(str)
print("Function Call1 :")
func("Hello", 2)
print("Function Call2 :")
func(2, "Hello")

Output :

Function Calll :
Hello

2

Function Call2 :
2

Hello
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Function Argument in Python
Python # IR UehR & function parameter gid € |

1.Default Argument

2.Required Argument
3.Keyword Argument
4.Variable Number of Argument

1. Default Argument

Default argument # definition ™ argument & foilg default value '='(assignment operator) & set <t
STt € |

Function Call ®R S« definition W assign fRaT g3 argument 98T f&ar Sirar @t default value pass &t
STt 8 |

Source Code :

def DefArg(num=5, str="Hello"):
print(num)
print(str)

print("Call1")

DefArg()

print("Call2")

DefArg(8)

print("Call3")

DefArg(8, "Hii")

Output :

Call1
5
Hello
Call2
8
Hello
Call3
8

Hii
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2. Required Argument

Required Argument # function call T argument &A1 3Fard a1 & |
59 function definition TR argument f&aT STaT 8 99 I function call & IFeT value 4T required glaT
gl

Source Code :

def RegArg(num, str):
print(num)
print(str)
print("Call1")
ReqArg(5, "Hello World")
print("Call2")
ReqgArg("Hello World", 5)

Output :

Call1

5

Hello World
Call2

Hello World
5

3R function call &R argument &1 781 SitaT § @, TypeError &l exception 3T ST & |

Source Code :

def RegArg(num, str):
print(num)
print(str)

ReqArg()

Output :

ReqArg()
TypeError: RegArg() missing 2 required positional arguments: 'num' and 'str’

3R function @R & arguments & | 3R call & <k Tab 8 argument value & STt g df aa +ft
‘TypeError' exception 31T STaT 8 |
Source Code :

def ReqArg(num, str):
print(num)
print(str)
ReqgArg(5)

Output :

RegArg(5)
TypeError: RegArg() missing 1 required positional argument: 'str'
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3. Keyword Argument

3da function TR positional argument @1 g&IATA foham TaT & | Positional argument & normal

parameters gid g |
positional argument & S values & STTdl 8 da 3T position i fgame & call W value assign i St

gl

Keyword Argument & function call &R f&ar ST & | Keyword Argument & #G& & arguments @l
positions @t I&eT SITAT 8 |

Source Code :

def KeyArg(int, float, str):
print("int :",int)
print("float :",float)
print("String :",str)
print("Call1")
KeyArg(int=10, float=1.5, str="H")
print("Call2")
KeyArg(float=2.8, int=20, str="G")
print("Call3")
KeyArg(str="R", float=8.6, int=5)

Output :
Calll
int: 10
float: 1.5
String : H
Call2
int: 20
float: 2.8
String : G
Call3
int:5
float : 8.6
String : R

85



4. Variable Number of Arguments

fohell a<h TR UaT Fal giaT fh function TR fohd™ arguments pass &3 & | 88 a<b W 'Number of
Arguments' &T Hgd Tl §¢ ST 8 |

S number of argument @7 3&IHTA &A1 81 df Function @& definition @R argument & Ugd "*'(asterisk)
T &S fohaT STrar 8 |

'Function definition @R f&ar g3m argument ‘tuple’ ST gIAT 8 |

Source Code :

def MultiArg(*argTuple):
print(argTuple)
print(argTuple[0])
print(argTuple[1])
print(argTuple[2])
foriin argTuple:

print(i)
MultiArg(5, 10, "Hello")

Output :

(5, 10, 'Hello)
5

10

Hello

10
Hello

Anonymous or Lambda Function

S Normal Function create f&har Sirar g @@ function @t fafre am o Smar & | @fce Anonymous at
lambda Function @7 @ls AT T&i giaT & |

Normal Function & T 'def keyword &t s&iHTer fohdT STTaT € @fchT Anonymous/Lambda Function &
T 'lambda’ keyword @1 s&iHTer fehar STTaT @ | & function aTtht BteT 8T 8 |

Syntax

lambda argl,arg2,..,argN : expression

argl,arg2,..,argN : lambda function & T& a1 Yah ¥ S1&T arguments & Thd ¢ |
expression : lambda function # Teh gt expression gidT 8 | expression; return 4t glar g |
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Example T ‘anony' T8 & function object T anonymous function @t assign fohar a1 § | 39 91
function object T s%aHTeT function & 0 # call X 3R argument TR values pass & T & |

Source Code :

anony = lambda a,b:a<b
print(anony(5, 4))
print(anony(4, 5))

Output :

False
True

Another Example for Anonymous/Lambda Function

Source Code :

anony = lambda a, b : print(a < b)
anony(5, 4)
anony(4, 5)

Output :

False
True

Another Example for Anonymous/Lambda Function

Source Code :

anony = lambda a, b : print(a < b) Aanonymous Function
#same as
def anonyl(a, b):  #Named/Normal Function

returna < b
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Python # 'List' & data structure gfar & | List & Elements @&l sequence gidT § 3R
mutable(changeable) a1 § |

Python & list & ST elements gld § 3¢ 'items' dgd & |

List & & item @t commal(,) & separate fohar SITdT 8 3R W items @t square brackets([]) & 31X close
fohar ST 8 | List & mixed data types ff s%aHTer fohd 511 9hd © |

Creating List in Python
List & 3} & semi-colon(;) & a1 1 2 39T oIS Theh 8] USdT & |

Source Code :

listl = [1, 2, 3, 4, 5] #Integer List

list2 = [1.5, 2.4, 3.8, 4.4, 5.7]; #Float List

list3 = [1, 2, "Hello", 4.5]; #Mixed Data Types List
list4 = [1, 2, [1, 2], 4.5] #Nested List

Positive and Negative Indexing

List Positive Indexing

& Programming Language # index &t {&31d '0' ¥ gidl g 34T dg & Python # List & Ugd item &I
index '0' 8T & |

Source Code :
strList = ["H", "e", "L", "L", "0"]

strList
ltemsNumber |item1 item2 item3 item4 item5
Index 0 1 2 3
Items "H" "e" L "
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List Negative Indexing
Python # List & 3@ index '-1' ¥ Y= &A1 & |

Source Code :
StrList = [IIHII’ Ilell’ IILII' IILII’ IIOII]

strList
ltemsNumber item1 item2 item3 item4
Index -5 -4 -3 -2
ltems "H" "e" . "l

Accessing List
index T List & items <l access fhar ST GehrdT € |

Syntax
List[index]

Source Code :

list = [1, 2, "H", 2.8]
print(List[0])
print(List[1])
print(List[2])
print(List[3])

Output :

1
2
H
2.8
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Invalid Indexing
3R invalid index f&ar STar € &t 'indexError' @ exception 31T ST & |

Source Code :

list = [1, 2, "H", 2.8]
print(Llist[10])

Output :

print(List[10])
IndexError: list index out of range

Accessing Nested List
Source Code :
list = [1, 2, "Hello", ['R", "U"]]
print(list[3][0]) #Output : R
print(list[3][1]) #Output : U

Convert List to Sub-List or List Slicing

colon(:) & Lleft & sub-List &gl ¥ start &=AT & 3R colon(:) & right & &gl ®R end AT ¢ af iear ST § |
Slicing @& faIT colon @t 'slicing operator' &gl ST & |

Syntax
list[start:end]

Source Code :

list = [1, 2, "H", 2.8]
print(list[0:1]) # [1]
print(list[0:2]) # [1, 2]
print(list[1:3]) # [2, 'H', 2.8]
print(list[3:1]) #I]

Output :
[1]
[1, 2]
[2, 'H', 2.8]
(]

3R colon(:) & left side @T index invalid 8T & af blank List([]) return gt & 3R colon(:) & right side
&1 index invalid glaT & aY List & left index @ @< dep index; return g1 & | 3R &1 &) invalid index

giar & @ blank Llist([]) return g1 & |
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For Example,

list = [1, 2, "H", 2.8]
print(list[0:1]) # [1]
print(list[0:2]) # [1, 2]
print(list[1:3]) # [2, 'H']
print(list[1:15]) # [2, 'H', 2.8]
print(list[10:4]) # []

Check Length of List's Items

Source Code :

list = [1, 2, "H", 2.8]
print (Len(list))

#Output : 4

List Concatenation
Source Code :

list = [1, 2, "H", 2.8] + ["Hello", [2, 8]]
print (List)

#Output : [1, 2, 'H', 2.8, 'Hello), [2, 8]]

List Repetition
Source Code :

list = [1, 2, "H", 2.8] * 3
print (List)

#Output : [1, 2,'H', 2.8, 1, 2,'H, 2.8, 1, 2, 'H', 2.8]

lterating List Items using For Loop
Source Code :

List = [1, 2, "H", 2.8]
foriin list:
print(i)

#Output :
1

2

H

2.8
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Add Item(s) in List

List & item(s) @t add & & T functions 6t S¥xd Tsd! @ | List # Tah item add &A & T ‘append()’

function @ SXAT fohaT STTAT & 3R Ueh O SUTT items add &3A & fIT 'extend()' function @1 s&d|Te fohar
Sar g |

Source Code :

list = [1, 2, "H", 2.8]
list.append("E")
print(List)

#Output : [1, 2, 'H, 2.8, 'E1]

Source Code :
list = ["P", "y", "t"]
list.extend(["h", "0", "n"1)
print(List)

#Output : [P, 'y, 't, 'h", '0', 'n’]

Change Items in List

Assignment Operator 3R index &l A ¥ List &l values @f change fohaT ST 9ahar g |
Source Code :

USt = [IPII |y|' Itl, Ihl, IOI, |n|]

list[2] = "p"
list[0] = "C"
print(list)

#Output : ['C, 'y, 'p, 'h', "0, 'n’

Deleting Items in List

List & item @l delete &=A & T 'del’ operator &1 s&HT fehaT STaT @ |
Source Code :

list = [P, 'y", 't W, o, 'n']

del list[2]

del List[0]
print(List)

#Output : ['y, 'h, 0, 'n]
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List Functions in Python

List Functions

Description

Len() f&q 7Y list &Y length; number & return &A1 & |
max() f&w MU list @ max value & return &A1 8 |
min() f&w MU List @ min value @l return AT g |

List() sequence @& list & convert dRaT § |

len() List Function

len() function @t &IAT list T length & return @A & g fohar SITaT 8 |

Syntax
Len()

Parameter :

list : /519 List &I length check &zt € at Llist T8l R & STt € |

Returning Value

len() function List &I length @ number & return &RAT & |

Source Code:

list = ["H", "e", "L",

print(Llen(list))

Output :
5

"l", "0"]
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max() List Function
max() function @ AT List & max value @t return &=+ & forw fehar STaT & |

Syntax

max()

Parameter :

max() function @& T &1§ parameter &I a1 § |

Returning Value

max() function list & max value return T g |
max() 3k min() function ascii value o &91@ @ item ot return &aT g |

Source Code :
list = ["H", "e", "L, "L", "o", " ", "W", "o", "r", "l", "d"]
print(max(Llist))

Output :

r

min() List Function
min() function @T %A list @ min value &t return &+ o fog fopar SITAT @ |

Syntax

min()

Parameter :

min() function & feTT @IS parameter =81 giaT & |

Returning Value

min() function Llist @ min value return &aT g |
max() 3R min() function ascii value & 8919 @ item @t return AT g |

Source Code :

list = [IIHII' "e"’ IILII’ IILII' Iloll' n II' IIWII, IIOII' "r", IILII’ lldll]
print(min(List))

Output :
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List() List Function
list() function; sequence 3R collection @ list & convert &1 & |

Syntax

list(sequence)

Parameter :

sequence : Jgf IR list & convert @3 & folg sequence T ST & |

Returning Value

list() function; sequence 3R collection @l list & convert @R Llist &l return &A1 8 |

Source Code :
tuple = ("H", "e", "L", "L", "0")
set = {"H", "e", "L", "l", "0"}
str = "Hello World"
print(list(tuple))
print(list(set))
print(list(str))

Output :
[H, e, 'l, 'L, o]
[H, ‘o', e, ']
[H,'e,'t, ', 0, ", "W, "o, 'r, ', 'd]
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List Methods in Python

List Methods Description

append|() list IR Tah &I item SiTe+ o forq fopar ST & |
clear() list &Y clear a1 8 |

copy() list T copy ST § |

count() fdQ g7 item @ list # 3R occurrences return &A1 3 |
extend() f&U 7T list W) sequence &l SEAT & |

index() f&T M item ht index return AT & |

insert() f&T M7 valid index ™R item @t insert AT & |
pop() f&T T index T item return forar ST 8 |
remove() f&T T item @t remove HRATE |

reverse() f&w MU List ol reverse AT g |

sort() f&T T sequence &t sort & return FAT ¢ |

append() List Method

append() method @T &HTE List TR Teb gl item STig+ o iy fehar ST & |

Syntax

list.append(item)

Parameter :

item : list TR &Y item ol STSAT € @t item T8l R g Smar g |

Returning Value

append() method 'None' return &=ar g |

Source Code :
List = ["H", "e", "L", "l"]
list.append("o")
print(List)

Output :
['H, e, 'L, 'L, ‘o]
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clear() List Method
clear() method T S| List @l clear & & foru fhar ST € |

Syntax

list.clear()

Parameter :

clear() method & ¢ @15 parameter 781 glaT g |

Returning Value

clear() method 'None' return &dT g |

Source Code :
list = [H, "e”, 1", "U]
list.clear()
print(list)

Output :
[l

copy() List Method
copy() method @I ST List &t copy @ & foIg fehar ST & |

Syntax
List.copy()

Parameter :

copy() method & folq @I parameter =81 BT & |

Returning Value

copy() method copy &g list &t return &=dr g |

Source Code :

listl = ["H", "e", "L", "L", "0"]
list2 = list1.copy()
print(list1)

print(list2)

Output :
[H, e, 'l, 'L, o]
[H,'e, 'L, 'L, 0]

97



count() List Method
count() method o1 3&iAT faT §T item @ List # 3 occurrences return &< & g forar Sirar & |

Syntax

List.count(item)

Parameter :

item : {59 item & occurrences @t number H return &A1 & @t item I8l R T SITaT & |
Returning Value
count() method & g item @ Llist # 3 occurrences; number # return T g |
Source Code :

List = ["H"’ "e"l lll."' ||L"’ "O"]

print(list.count("l"))

Output :
2

extend() List Method
extend() method @1 3&IHT Llist &l extend &= & T fopar ST 8 |

Syntax

list.extend(sequence)

Parameter :
sequence : fS9 sequence 3R collection @t & list & AU extend &A1 g dF sequence Tl WR & STl
g |

Returning Value

extend() method 'None' return &dr ¢ |

Source Code :
List = ["H", "e", ", "L", "0"]
List.extend(["W", "o", "r", "l", "d"])
print(List)

Output :

[IHI’ lell Ill' ILI’ 'OI, IWI’ IOI’ lr,I’ ll.ll Idl]
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index() List Method
index() method & f&U 7T item & index return &ar g |

Syntax

List.index(item)

Parameter :
item : IS99 item &Y index return &<t g at item T8l R feam ST & |

Returning Value
index() method # STt item & SiTaT & S9eh! index return &6 STt € |

Source Code :

list = ["H", "e", "L", "l", "0"]
print(list.index("e"))
print(Llist.index(""))
print(list.index("l"))

Output :

1
2
2

insert() List Method

insert() method @7 3&HTA 8T 71T list TR valid index TR 74T item Sitg+ & folg fohar SITaT 8 |
Syntax

list.insert(index, item)

Parameter :

index : fS9 index TR item @Al STET & &t index T8T R fear SITaT & |
item : S item; index TR ST € @t item TgT R far ST & |

Returning Value

insert() method 'None' return &dr g |

Source Code :

list = [1, 2, 3, 4, 5]
print("Original List : " Llist)
list.insert(2, "H")
print("After insert() : " list)

Output :

Original List : [1, 2, 3, 4, 5]
After insert() : [1, 2, 'H', 3, 4, 5]
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pop() List Method

pop() method & f&T 7Y index @7 item return feraT STaT § |
pop() method @ S&IHTeT f&Q 717 index &l remove &<eh <t Y List @l print & o forg fepar Sirar & |

Syntax
list.pop(index)

Parameter :

index : Optional. fSIF item @& return &A1 g 3! index & STt & | 3R f&aT Ag! SiraT § at default
value 'len(list)-1' 81T 8 |

Returning Value

pop() method # f&T 7T index @7 item return fohar SITaT 3 |

Source Code :

List = ["H", "e", "L", "L", "0"]
print(Llist.pop())
print(list.pop(2))
print(list.pop(1))

Output :

o
L
e

remove() List Method
remove() method &7 3&HTA list T item remove &=+ & g fehar SITaT 8 |
Syntax

Llist.remove(item)

Parameter :

item : f99 item @l remove &AT & & a@f item IgT R fear STar & |

Returning Value

remove() method 'None' return &dr ¢ |

Source Code :

list = ["H", "e", "L", "l", "0"]
list.remove("l")
print(List)
list.remove("l")
print(List)
list.remove("0")

print(list)
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reverse() List Method
reverse() method @ 3&HTA T T List &t reverse & & forg forar ST 8 |

Syntax

List.reverse()

Parameter :
reverse() method & foIg &I parameter 781 g1 § |

Returning Value

reverse() method 'None' return a1 & |

Source Code :
list = [IIHII' IIeII’ IILII, IILII' IIOII]
List.reverse()
print(List)

Output :

o, 'l,'l, e, 'H1

sort() List Method
sort() method @ f&U T sequence @' sort &< return daT @ |

Syntax

list.sort(key, reverse)

Parameter :

key : Optional. fohd a%g ¥ sort &A1 8 Fgl R &l function 7T & |

reverse : Optional. 37R reverse True f&a1 ST & dt ascending order @7 sequence; descending order

T reverse g1 & |

Returning Value

sort() method 'None' return &t g |

sorted() function 3R sort() method Ter Si¥ &1 8id & wifehT sorted() function; sort far g3 sequence

return &dr g 3fiR sort() method 'None' return &daT g |
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Source Code :

list = [10, 5,9, 7, 15]
List.sort()
print(List)

Output :

[5,7,9, 10, 15]

Using 'key' Parameter in sort() method in Python
Source Code :

list = [[5,10,4], [25,8,10], [10,9,1], [6,7,65]]
def FirstAsc(i):

return i[0]
list.sort(key=FirstAsc)
print(List)
def SecondAsc(i):

return i[1]
list.sort(key=SecondAsc)
print(Llist)
def ThirdAsc(i):

return i[2]
list.sort(key=ThirdAsc)
print(List)

Output :

[[5, 10, 4], [6, 7, 65], [10, 9, 1], [25, 8, 10]]
[[6, 7, 65], [25, 8, 10], [10, 9, 1], [5, 10, 4]
[[10, 9, 1], [5, 10, 4], [25, 8, 10], [6, 7, 65]]

Using 'reverse' Parameter in sorted() Function
3R True a1 STaT € d sequence @t descending order # sort foraT ST § |

Source Code :

list = [1, 2, 3, 4, 5]

List.sort()

print("Ascending Order :", list)
list.sort(reverse=True)
print("Descending Order :", list)

Output :

Ascending Order : [1, 2, 3, 4, 5]
Descending Order : [5, 4, 3, 2, 1]
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Introduction

Python & 'Tuple' & data structure g1 & | Tuple & Elements T sequence glaT g iR

immutable(unchangeable) g1 8 |
Python # List 3R Tuple Ua Si¥ 8 8Id & wifch List & items @t change a1 39 items delete fhd <1

Hohd & 3R Tuple & items &I change a1 3T items delete T&l fhd ST dhd & | Tuples R read fhd

ST gahd ¢ |

Python @& tuple & S elements 8id & 39 'items’ &gd & |

Tuple & & item &t commal(,) & separate fam ST & 3R IR items @t parenthesis(()) & 3R close
fora STTaT 8 | Tuple & mixed data types it g&d#Tet fohd ST Tend § |

Creating Tuple in Python
Tuple & 3RS # semi-colon(;) & AT AT ¢ 3T IS Hheh ol USAT 8 |

Source Code :

tuplel = (1, 2, 3, 4, 5) #Integer Tuple
tuple2 = (1.5, 2.4, 3.8, 4.4, 5.7); #Float Tuple

tuple3 = (1, 2, "Hello", 4.5); #Mixed Data Types Tuple
tuple4 = (1, 2, (1, 2), 4.5) #Nested Tuple

Tuple Without Parenthesis(())
Tuples feHT parenthesis & t g Tahd & |

Source Code :

tuple = "H", "e", "L", "l", "o"

print(type(tuple))

#Output : <class tuple'>

Tuple Positive Indexing
& Programming Language # index &t §F311d '0' ¥ gidT & 3T g & Python & Tuple & Uget item Al

index '0' glaT & |

Source Code :

StrTupLe = (IIHII’ Ilell' IILII’ IILIII IIOII)

strTuple
ltemsNumber item1 item2 item3 item4 item5
Index 0 1 2 3 4
Items "H" "e" " " "o"
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Tuple Negative Indexing
Python & Tuple & 3TfERY index '-1' & YE &A1 & |
Source Code :

strTupLe = (IIHII’ llell' IILII’ IILII’ IIOII)

strTuple
ltemsNumber item1 item2 item3 item4 item5
Index -5 -4 -3 -2 -1
Items "H" "e" " " "o"

Accesing Tuple
index ¥ Tuple & items @& access fhaT ST TehdT & |
Syntax

tuple(index)

Source Code :

tuple = (1, 2, "H", 2.8)
print(tuple[0])
print(tuple[1])
print(tuple[2])
print(tuple[3])

Output :

1
2
H
2.8

Invalid Indexing
3R invalid index f&ar STaT € at 'indexError' @ exception 31T ST & |
Source Code :
tuple = (1, 2, "H", 2.8)
print(tuple[10])
Output :

print(tuple(10))
IndexError: tuple index out of range
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Accessing Nested Tuple
Source Code :

tuple = (1, 2, "Hello", ("R", "U"))

print(tuple[3][0]) #Output : R
print(tuple[3][1]) #Output : U

Tuples Cannot Change But Reassign
tuple @t change T8l R Tehd cifchd I re-assign fehar ST Thar § |

Source Code :

tuple = (1, 2, 3, 4, 5)
print(tuple)
#Output : (1, 2, 3, 4, 5)

tuple = (6, 7, 8, 9, 10)
print(tuple)
#Output : (6, 7, 8,9, 10)

Deleting Tuple
‘del' Operator ¥ T tuple delete fham ST TehdT € Afh tuple & Teh-Teh item I delete &1 fohar s
GehdT |
Source Code :
tuple = (1, 2, 3, 4, 5)
del tuple[0]
#Output :

#  del tuple[O]
#TypeError: 'tuple' object doesn't support item deletion

tuple = (1, 2, 3, 4, 5)
del tuple

print(tuple)

#Output : <class 'tuple'

Convert Tuple to Sub-Tuple or Tuple Slicing

colon(:) & Lleft & sub-Tuple &gl ¥ start &AT & 3R colon(:) & right & TgT W end HAT ¢ af feaT ST 8 |
Slicing @& foIT colon @t 'slicing operator' gl STaT & |

Syntax
tuple(start:end)
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Source Code :

tuple = (1, 2, "H", 2.8)
print(tuple[0:1]) # (1)
print(tuple[0:2]) # (1, 2)
print(tuple[1:3]) # (2, 'H', 2.8)
print(tuple[3:1]) #()

Output :

(1)

(1, 2)

(2, 'H', 2.8)
()

3R colon(:) & Left side @T index invalid 8T & af blank tuple(()) return gt g 3R colon(:) & right
side @T index invalid a1 & @ Tuple o Lleft index & 3RS 9 index; return gidT & | STR & &l invalid
index gia1 & al blank tuple(()) return giar g |

For Example

tuple = (1, 2, "H", 2.8)
print(tuple[0:1]) # (1)
print(tuple[0:2]) # (1, 2)
print(tuple[1:3]) # (2, 'H))
print(tuple[1:15]) # (2, 'H', 2.8)
print(tuple[10:4]) # ()

Check Length of Tuple's Items

tuple = (1, 2, "H", 2.8)
print (Len(tuple))

#Output : 4

Tuple Concatenation

tuple = (1, 2, "H", 2.8) + ("Hello", (2, 8))
print (tuple)

#Output : (1, 2, 'H', 2.8, 'Hello, (2, 8))
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Tuple Repetition

tuple = (1, 2, "H", 2.8) * 3
print (tuple)

#Output : (1, 2, 'H', 2.8, 1, 2, 'H', 2.8, 1, 2, 'H', 2.8)

lterating Tuple Items using For Loop

tuple = (1, 2, "H", 2.8)
foriin tuple:
print(i)

#Output :
#1

#2

#H

#2.8

Tuple Functions in Python

Tuple Functions | Description

all() sequence & Tt items True §id g @l & @ & True return FHAT 8 |

any() sequence T U a1 T4t items True gid g dt & @ & True return AT & |
enumerate() f&U T start ¥ index 3R IThI value &I pair return FHAT 8 |

Len() f&T 7T tuple &I length; number H return &ar g |

max() f&T T tuple & max value &l return &A1 8 |

min() f&T T tuple & min value &t return FRaT § |

sorted() f&T T sequence @t sort &b return AT 8 |

sum() f&U T sequence @& items @t add @¥eh 3T sum return AT 8 |
tuple() sequence @l tuple & convert &A1 & |
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all() Tuple Function
all() function & sequence & @t items True gld g @ & @ & True return HAT 8 |

Syntax
all(seq)

Parameter :

seq : T8l W sequence f&aT SITaT 8 |

3R sequence & Tt items True 8id & @ & True return &HAT 8 |

3R sequence T T al item True 3R aTeh! items False 8id 8 @ T False return &Ra1 g |
3R sequence T Tah &l item False 3R a1 items True gid & @ & False return &RaT g |
3R sequence & Tt items False 814 & al & False return &RdT & |

3R sequence empty gidT g @ & True return &A1 8 |

Returning Value

all() function tuple @& true 3R False items & g4 & boolean value return &A1 & |

Source Code :

tuplel = (1, 2, 3, 4, 5)
print(all(tuplel)) #True

tuple2 = (1, 3, tuple1[0]==tuple1[1])
print(all(tuple2)) #False

tuple3 = (False, True, False)
print(all(tuple3)) #False

empTup = ()

print(all(empTup)) #True

Output :

True
False
False
True
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any() Tuple Function
any() function & sequence &7 Tah a1 It items True gid & al & @ & True return HAT 8 |

Syntax
any(seq)

Parameter :

seq : T8l W sequence feaT SITaT 8 |

3R sequence & Tt items True 8id & @ & True return HAT 8 |

3R sequence &1 T al item True 3R aTeh! items False gid & @ & True return &1 8 |
3R sequence T Tah gl item False 3R ST items True gid & @ & True return &A1 & |
3R sequence & Tt items False 814 & al & False return &RaT & |

3R sequence empty 8ia1 g @l & False return &ar g |

Returning Value

any() function tuple @& true 3R False items & 891 & boolean value return &A1 8 |

Source Code :

tuplel = (1, 2, 3, 4, 5)
print(any(tuplel)) #True

tuple2 = (1, 3, tuple1[0]==tuple1[1])
print(any(tuple2)) #True

tuple3 = (False, True, False)
print(any(tuple3)) #True

tuple4 = (False, False, False)
print(any(tuple4)) #False

empTup = ()

print(any(empTup)) #False

Output :

True
True
True
False
False
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enumerate() Tuple Function
enumerate() function; f&T T start ¥ index 3R ITHT value &' pair return &ar g |

Syntax

enumerate(seq, start)

Parameter :

seq : T8l W sequence feaT SITaT 8 |

start : Optional. 59 index & start &=AT g at index I8l tR & SITdT 8 | For eg., 3R 2 & index & Il &
dt index 2 81T 3R sequence & Tgel! value & pair g1t | 3R f&ar w8t Sirar at default '0' glaT @ |

Returning Value

enumerate() function &g 7Y start ¥ index 3R IGh! value &t pair enumerate object # return &ar

gl

Source Code :

set = (1, 2, 3, 4, 5)
print(tuple(enumerate(set)))
set = ("H", "e", "", "", "0")
print(tuple(enumerate(set)))
print(tuple(enumerate(set, 2)))

Output :
((0, 1), (1, 2), (2, 3), (3, 4), (4, 5))

((0, 'H), (1, 'e), (2, 1), (3, 1), (4, '0)
((2, 'H), (3,'€), (4,'), (5,'1), (6, '0)

len() Tuple Function
len() function @1 s%aHTeT tuple T length @t return A & foig fohar STaT @ |

Syntax
len(tuple)

Parameter :
tuple : 519 tuple &' length check @<t g @t tuple T8l TR & S & |

Returning Value

len() function tuple &r length @I number & return &A1 8 |
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Source Code :

tuple = ("H", "e", "L", "L", "0")
print(Len(tuple))

Output :

5

max() Tuple Function

max() function T s%HT tuple & max value &l return @A & fory forar SITaT 8 |

Syntax

max()

Parameter :

max() function & fg &1E parameter =gl g1 & |

Returning Value

max() function tuple & max value return &1 8 |
max() 3R min() function ascii value & f891@ @ item @t return &RaT ¢ |

Source Code :

tuple = ["H", "e", "L, "L", "0", " ", "W", "0", "r", "L", "d"]
print(max(tuple))

Output :

r

min() Tuple Function

min() function @7 3&ATA tuple ¥ min value &I return &3 & foiy fopar SITaT 8 |

Syntax

min()

Parameter :

min() function & oY &8 parameter 81 81T & |

Returning Value

min() function tuple & min value return &A1 8 |
max() 3 min() function ascii value & 2919 & item @t return AT & |
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Source Code :
tuple = ("H", "e", "l", "l", "o", " ", "W", "0", "r", "L", "d")
print(min(tuple))

Output :

sorted() Tuple Function
sorted() function; & f&T Y sequence @t sort eh return HRAT & |

Syntax

sorted(seq, key, rev)

Parameter :
seq : T8l W sequence(list, tuple, string) aT collection(dictionary, set) f&ar SITaT & |
key : Optional. fohd a%g ¥ sort &=AT & Tl W= al function 7T § |

reverse : Optional. 3R reverse True f&aT ST & df ascending order @T sequence; descending order

d reverse giaT & |

Returning Value
sorted() function # &Y T sequence @t sort & Llist H return fhar ST & |

Source Code :
sorted() function; ascending order ® default sort &=dT 8 |

tuple = (5, 8,9, 7, 5)

print(sorted(tuple))

tuple = ("P", "y", "t", "h", "0", "n") #'P' in Uppercase
print(sorted(tuple))

tuple = ("p", "y", "t", "h", "0", "n") #'p' in lowercase
print(sorted(tuple))

Output :
[5,5,7,8, 9]
[IPI’ Ihl, lnl' IO" Itl’ Iyl]
[Ihll In'l Io.l Ipll Iltll 'yl]
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Using 'key' Parameter in sorted() Function

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def FirstAsc(i):
return i[0]

FirstAsc sort : [(5, 10, 4), (6, 7, 65), (10, 9, 1), (25, 8, 10)]

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def SecondAsc(i):
return i[1]

SecondAsc sort : [(6, 7, 65), (25, 8, 10), (10, 9, 1), (5, 10, 4)]

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def ThirdAsc(i):
return i[2]

ThirdAsc sort : [(10, 9, 1), (5, 10, 4), (25, 8, 10), (6, 7, 65)]

Source Code :
sorted() function; ascending order & default sort & § |

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def FirstAsc(i):
return i[0]
print("FirstAsc sort :",sorted(seq, key=FirstAsc))
def SecondAsc(i):
return i[1]
print("SecondAsc sort :",sorted(seq, key=SecondAsc))
def ThirdAsc(i):
return i[2]
print("ThirdAsc sort :",sorted(seq, key=ThirdAsc))

Output :

FirstAsc sort : [(5, 10, 4), (6, 7, 65), (10, 9, 1), (25, 8, 10)]
SecondAsc sort : [(6, 7, 65), (25, 8, 10), (10, 9, 1), (5, 10, 4)]
ThirdAsc sort : [(10, 9, 1), (5, 10, 4), (25, 8, 10), (6, 7, 65)]
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Using 'reverse’' Parameter in sorted() Function
3R True f&aT STaT € @ sequence @t descending order & sort foraT SITaT € |

Source Code :

seq= (1, 2,3,4,5)
print("Ascending Order :", sorted(seq))
print("Descending Order :", sorted(seq, reverse=True))

Output :

Ascending Order : [1, 2, 3, 4, 5]
Descending Order : [5, 4, 3, 2, 1]

sum() Tuple Function
sum() function; ¥ f&T T sequence T collection & items @t add @ IehT sum return HAT & |

Syntax
sum(seq, startAdd)

Parameter :

seq : &f W sequence AT collection f&ar STaT 8 |

startAdd : Optional. I8l W= St T &1 S|l @ al sequence AT collection T UgeT item BidT & | SR fear
T8l SIraT € at default '0' g1 8 |

Returning Value

sum() function & f&T T sequence T collection @& items @T sum return foraT SITAT & |

Source Code :

seq = [-5, 6, 1]
print(sum(seq))
print(sum(seq, 5))

Output :

2
7
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Using 'key' Parameter in sum() Function

Source Code :

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def FirstAsc(i):
return i[0]
print("FirstAsc sort :",sum(seq, key=FirstAsc))
def SecondAsc(i):
return i[1]
print("SecondAsc sort :",sum(seq, key=SecondAsc))
def ThirdAsc(i):
return i[2]
print("ThirdAsc sort :",sum(seq, key=ThirdAsc))

Output :

FirstAsc sort : [(5, 10, 4), (6, 7, 65), (10, 9, 1), (25, 8, 10)]
SecondAsc sort : [(6, 7, 65), (25, 8, 10), (10, 9, 1), (5, 10, 4)]
ThirdAsc sort : [(10, 9, 1), (5, 10, 4), (25, 8, 10), (6, 7, 65)]

Using 'reverse' Parameter in sum() Function
3R True &A1 STTaT € @ sequence @t descending order & sort foraT SITaT § |

Source Code :

seq = (1, 2, 3, 4, 5)
print("Ascending Order :", sum(seq))
print("Descending Order :", sum(seq, reverse=True))

Output :

Ascending Order : [1, 2, 3, 4, 5]
Descending Order : [5, 4, 3, 2, 1]
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tuple() Tuple Function
tuple() function; sequence(list, dictionary, set, string) @ tuple & convert @ar g |

Syntax

tuple(sequence)

Parameter :

sequence : I8f IR tuple & convert &A & T sequence f&ar sTaT 8 |

Returning Value
tuple() function; sequence @I tuple & convert @ tuple &l return FRaT ¢ |

Source Code :
list = ["H", "e", "L", "l", "0"]
set = {"H", "e", "L", "l", "0"}
str = "Hello World"
print(tuple(list))
print(tuple(set))
print(tuple(str))

Output :
(IHII 'ell II"'I Il‘II 'OI)
(H', ‘0", ‘e, ')
(IHI’ lell ILI' ILI’ IOI' 1 I’ IWI’ IOI, lr.I’ lll’ Idl)
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Introduction

S PHP 3R Javascript & Asscociative Array @l 3%aHTer fehar ST & 49 & Python & Dictionary 39
ST AH O S&IATA fohaT SI1ar 8 |

Dictionary; hashes &' a3g &It 8 | Dictionary H key 3R value &t pairs gidl g |

Dictionary # key 3R value @t colon(:) ¥ separate far Srar g 3R key 3R value &t pair @ comma
Y separate fopar ST 8 |

Dictionary; mutable(changeable) giaT & @feh Dictionary ® values change g 9l g 3R
method(pop()) & SIRA keys ff change &t ST Ferdlt § @fchT duplicate key &l & ST Hehd! |

Creating Dictionary
Dictionary & keys 3R values @t curly braces({}) & 31 fer@r STaT & |
Source Code :

dictl = {"name1":"Rakesh", "name2":"Ramesh", "name3":"Kamalesh"}

dict2 = {§

Accessing Value in Dictionary in Python
List 3R Tuple & value &t access & & folg 3T 'index' T 3%aHTe fohaT ST § | a9 8 dictionary &t

values @&l access &A1 8l df 39T square brackets([]) & 'keys' &1 g&iATe fehar STaT @ |

Source Code :

dict = {"name1":"Rakesh", "name2":"Ramesh", "name3":"Kamalesh"}
print(dict['name1"])
print(dict["name2"])
print(dict["name3"])

Output :

Rakesh
Ramesh
Kamalesh
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3R invalid key %aHTeT I STt & dt, 'keyError' exception 31T ST & |

Source Code :

dict = {"name1":"Rakesh", "name2":"Ramesh”, "name3":"Kamalesh"}
print(dict["name4"])

Output :

print(dict['"name4")
KeyError: 'name4’

Change Dictionary Values in Python

Assignment Operator 3R square brackets([]) & keys &I #gg & dictionary @t values @ change far
ST UehdT ¢ |

Source Code :

dict = {"name1":"Rakesh”, "name2":"Ramesh”, "name3":"Kamalesh"}
dict['name1"] = "Nagesh"

print(dict["name1"])

print(dict)

Output :

Nagesh
{namel" 'Nagesh', 'name2": 'Ramesh’, 'name3": 'Kamalesh’}

Change Dictionary Keys in Python

pop() method & dictionary @' keys @t change foar ST TepdT 8 |
pop() method & 'name1' key @l remove &<h GO ST WR 'names' 39 key @t add foRar mam g |

Source Code :

dict = {"name1":"Rakesh", "name2":"Ramesh”, "name3":"Kamalesh"}
print("Before Changing Key :")

print(dict)

dict['name4"] = dict.pop("namel”)

print("After Changing Key :")

print(dict)

Output :

Before Changing Key :

{name1l" 'Rakesh’, 'name2": 'Ramesh’, 'name3": 'Kamalesh'}
After Changing Key :

{name?2": 'Ramesh’, 'name3": 'Kamalesh', 'name4". 'Rakesh’}
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Add Dictionary Element in Python

Dictionary & element add &% & felg square bracket([]) & unique key hame 3R 3t value &t St
g |

Source Code :

dict = {"name1":"Rakesh", "name2":"Ramesh", "name3":"Kamlesh"}
print("Before Adding Element :")

print(dict)

dict['name4"] = "Rajesh”

print("After Adding Element :")

print(dict)

Output :

Before Adding Element :

{name1l" 'Rakesh’, 'name2": 'Ramesh’, 'name3": 'Kamlesh'’}

After Adding Element :

{name1l': 'Rakesh’, 'name2': 'Ramesh’, 'name3': 'Kamlesh', 'name4’. 'Rajesh’}

Delete Dictionary Element in Python
Dictionary & element @t delete @3+ & 1T 'del’ Operator &I s%iHTe fohdT SITAT § |

Source Code :

dict = {"name1":"Rakesh", "name2":"Ramesh", "name3":"Kamlesh"}
print("Before Deleting Element :")

print(dict)

del dict['name2"]

print("After Deleting Element :")

print(dict)

Output :

Before Deleting Element :

{name1l" 'Rakesh’, 'name2": 'Ramesh’, 'name3": 'Kamlesh'’}
After Deleting Element :

{namel" 'Rakesh’, 'name3": 'Kamlesh’}
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Dictionary Functions in Python

Functions Description

all() sequence & 4t elements True gid g dt & dt & True return &ar g |

any() sequence &1 Teh a1 T+ elements True gid g a & dt & True return aXar g |
dict() ST 3 Y &7 ¥ dictionary &t create @ o foiq forar ST 3 |

Len() dictionary @' length @l return &ar g |

sorted() f&U T sequence @t sort &R return FHAT§ |

str() dictionary @ string & convert @< return &ar g |

all() Dictionary Function
all() function & sequence & T+t elements True gld g dtf & dt & True return &aT g |

Syntax
all(seq)

Parameter :

seq : I8l IR sequence f&a1 STaT 8 |

3R sequence & Tt elements True 8ld & dt & True return AT § |

3R sequence T Tah af element True 3R ST elements False gid g dt & False return @ar g |
3R sequence &1 T al element False 3R a1eht elements True gid @ dt & False return @xar g |
3R sequence & T4t elements False gid g dt & False return &xar g |

3R sequence empty gidT g df & True return &aT g |

Returning Value
all() function dictionary @& true 3fR False elements & fgam@ @ boolean value return &ar g |

Source Code :

dictl = {"one™1, "two":2, "three":3}
print(all(dictl)) #True

dict2 = {"one™1, "two":2, False:1}
print(all(dict2)) #False

dict3 = {False:1, True:2}
print(all(dict3)) #False

empDict = {}

print(allempDict)) #True

Output :

True
False
False
True
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any() Dictionary Function
any() function # sequence @1 T a1 91 elements True gld g @ & @ & True return HAT & |

Syntax
any(seq)

Parameter :

seq : T8 | sequence T STaT 8 |

3R sequence & Tt elements True g4 & @ & True return HRAT & |

3R sequence &l Uah af element True 3R ST elements False g1d & df & True return @ar g |
3R sequence &1 T al element False 3R a1eht elements True gid @ df & True return &xar g |
3R sequence & T4t elements False gid g dt & False return &xar g |

3R sequence empty gldT 8 df & False return &ar g |

Returning Value
any() function dictionary @& true 3R False elements & ga@ ¥ boolean value return @ar g |

Source Code :

dictl = {"one™1, "two":2, "three":3}
print(any(dict1)) #True

dict2 = {"one™1, "two":2, False:1}
print(any(dict2)) #True

dict3 = {False:1, False:2}
print(any(dict3)) #False

dict4 = {False:1, True:2}
print(any(dict4)) #True

empDict = {

print(all(empDict)) #True

Output :

True
True
False
True
True
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dict() Dictionary Function

dict() function @7 3&IHTS dictionary @' create ¥ o el fopar SITaT 8 |

Syntax1
dict({keyl:valuel, key2:valuez2,.., keyN:valueN})

Parameter :

{keyl:valuel, key2:value,.., keyN:valueN} : T8l TR key 3fR value @t colon(:) & seperate faar SiraT
& | 377! pair & commal,) ¥ seperate foRar SITdT @ 3R QR dictionary @t curly braces({}) & 3z forman
ST g |

Syntax?2

dict([(key1,valuel), (key2,value?),.., (keyN,valueN)])

Parameter :

[(key1,valuel), (key2,value2),.., (keyN,valueN)] : T&f &R key 3R value & commal,) & seperate faar
ST € | 397eh! pair parenthesis(()) & 31X 3R commal(,) ¥ seperate fhar STar & iR I dictionary ot
square bracket([]) & 31 fer@r STaT £ |

Returning Value
dict() function dictionary @t return &=dr g |

Source Code :

dictl = dict({"one":1, "two":2, "three":3})
print(dict1)
#Output : {one": 1, 'two": 2, 'three': 3}

dict2 = dict([("one",1), ("two",2), ("three",3)])
print(dict2)
#Output : {one": 1, 'two" 2, 'three': 3}

Output :

{one" 1, 'two": 2, 'three": 3}
{one": 1, 'two" 2, 'three": 3}
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len() Dictionary Function

len() function @1 s%aHTeT dictionary &t length @l return @ o ferq forar SiTaT 8 |

Syntax
len(dict)

Parameter :
dict : 519 dictionary @' length check &=t & at dictionary Igf &R & St 8 |

Returning Value
len() function dictionary @' length @I number & return #ar g |
Source Code :

dict = {"one":1, "two":2, "three":3}

print(len(dict))

Output :
3

str() Dictionary Function

str() function @T s%HTe dictionary @ string & convert &=+ & foig fopaT ST € |

Syntax
str(dict)

Parameter :

dict : 59 dictionary @t string & convert &A1 g at dictionary I8l W= &I STt & |

Returning Value
str() function string # convert gY dictionary @l return forar Sirar 8 |
Source Code :
dict = {"one":1, "two":2, "three":3}
print(str(dict))
Output :

{one": 1, 'two" 2, 'three": 3}
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Dictionary Methods in Python

Methods Description
clear() dictionary @' clear &1 8 |
copy() Dictionary @l copy @eh return &dr g |
fromkeys() fdT §T sequence & item @l dictionary & key & ¥4 H return a1 g |
get() f&q 7 key &t value @t return FAT & |
has_key() &t g2 key; dictionary WR g a1 7181 & boolean value # return &=dr g |
items() (key, value) 39 Y UsR & dictionary @l return aar g |
keys() dictionary & f&th keys @l return &ar g |
f&Q 7T key & remove @ IFhT value return &Y ST 8 | 3R & g8 key
pop() 8! AT STt at set &l g3 default value return e STt 8 |
popitem() f&Q Y dictionary @& last item @t remove @ (key, value) return AT & |
setdefault() &1 88 key exist gidt & df IFeh! value return & ST 8 | 3R key =81 gidl &
dl set & g5 default value @t return ferar Sirar 8 |
update() old dictionary @l update &2eh update g8 dictionary @l return e g |
values() dictionary & f@th keys & values @ return &3ar g |

clear() Dictionary Method
clear() method @1 s&HTe dictionary @l clear &=+ & forg fohar SITaT 8 |

Syntax

dict.clear()

Parameter :

clear() method & T &1s parameter gl a1 8 |

Returning Value

clear() method 'None' return &dr ¢ |

Source Code :

dict = {"one":1, "two":2, "three":3}

dict.clear()
print(dict)

#Outout : {
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copy() Dictionary Method
copy() method @I s%HTe Dictionary @t copy @ & forg fehar SITaT 8 |

Syntax
dict.copyl()

Parameter :

copy() method & felq @I parameter 781 8T & |

Returning Value
copy() method copy gU dictionary @t return &=dr g |

Source Code :

dictl = {"one":1, "two":2, "three":3}
dict2 = dictl.copyl()

print(dict1)

print(dict2)

Output :

{one" 1, 'two": 2, 'three":. 3}
{one" 1, 'two": 2, 'three". 3}

fromkeys() Dictionary Method
fromkeys() method f&Q g4 sequence & item @t dictionary & key & ¥4 # return &Rdr ¢ |

Syntax

dict.fromkeys(seq, val)

Parameter :

seq : T8l W sequence(list, tuple, string) f&aT SITaT € | return g aret A dictionary & T & 'keys' gid
g |

val : Optional. & keys & values gidl § | 3R & 78I STt & df 'None' return i1 & |

Returning Value
fromkeys() method; Tt dictionary return &=dr g |

Example for fromkeys() Dictionary Method with 'sequence'
list = [IIHII' IIeII’ IILII, IILII' IIOII]
print(dict.fromkeys(Llist))

Output :

{H": None, 'e: None, 'l': None, '0": None}
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Example for fromkeys() Dictionary Method with 'value'

list = ["H", "e", "L", "l", "0"]
print(dict.fromkeys(list, 2))

Output :
{H" 2,'e" 2,'l: 2, '0" 2}

get() Dictionary Method
get() method @7 T 1Y key &' value @& return &RaT g |

Syntax
dict.get(key, defaultVal)

Parameter :
key : T8l & {519 key &7 value return &=t § at key & St & |

defaultVal : Optional. 3R 'key' parameter @R & g8 key dictionary W exist gl gidl  dl Tgl W
default value set &t SI1d! 8 | 3R f&ar gl Sirar @ dt Default 'None' glaT @ |

Returning Value

get() method H 3FR Ugel parameter # &Y g3 key 78! ferdl & df &R parameter W set & g5 default
value set & ST & |
3R get() method # <t g3 key 781 fAeTd! § 3R default value set =g &l STl & dt 'None' return glar & |

Example for get() Dictionary Method using 'key' Parameter
dict = {"one"™:1, "two":2, "three":3}
print(dict.get("two"))

Output :
2

Example for get() Dictionary Method using 'default' Parameter

gl W 'four' M T key; dictionary & HIS[E T&l & 3R default & '4' 3 value set Fi T & |
3R &1 g8 key; get() method et 8T fAerdl & df parameter W set @l g8 value return gidi & |

dict = {"one"1, "two":2, "three":3}
print(dict.get("four”, 4))

Output :
4
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Example for get() Dictionary Method using ‘'default’' Parameter

3R &t g3 key; get() method @t 78T fAerdt & 3R default value set 98l & St & af 'None' return giaT 8 |

dict = {"one":1, "two":2, "three":3}
print(dict.get("four"))

Output :

None

has_key() Dictionary Method
has_key() method @1 3&IHTeT &1 g3 key; dictionary W g a1 7781 & boolean value # return fear Srar 8 |

Syntax
dict.has_key(key)

Parameter :
key : T8l W key & St & |

Returning Value

has_key() method # &1 g8 key; dictionary # gidl g d 'True' return gId1 § 3R 3R =g gl & ol 'False'
return giar g |

has_key() method; Python 3.x versions T support =gl &=dT g |

Source Code :

dict = {"one":1, "two":2, "three":3}
print(dict.has_key("two"))

Output :

True
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items() Dictionary Method

items() method # (key, value) 39 Y UehR ¥ dictionary e return &=ar 8 |

Syntax

dict.items()

Parameter :

items() method & foIT &g parameter 781 gldT 8 |

Returning Value

items() method (key, value) 9 AT format # dictionary @t return &ar g |

Source Code :

dict = {"one":1, "two":2, "three":3}
print(dict.items())

Output :

dict_items([('one’, 1), (‘two', 2), (‘three', 3)])

keys() Dictionary Method
keys() method # dictionary & f&th keys @t return &dr g |

Syntax
dict.keys()

Parameter :

keys() method & foIq @15 parameter 781 81T & |

Returning Value
keys() method; dictionary & &t keys @l return @3ar g |
Source Code :

dict = {"one":1, "two":2, "three":3}
print(dict.keys())

Output :

dict_keys(['one’, ‘two', 'three'])
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pop() Dictionary Method

pop() method # f&Q 717 key &l remove &<eh ITH! value return &l STt & | 3R &t g8 key &1 et Sireh!
dl set T g2 default value return & ST 3 |

Syntax
dict.pop(key, default)

Parameter :
key : g8l R dictionary & remove gHardt key & St & |
default : 3R key =gl fAerdt ot T8l W & g8 default value return gidt & |

Returning Value

pop() method f&T 7Tg key @t remove @& IGhT value return &1 STt 8 | 3R & g3 key &1 et St ot
set &I g8 default value return & STt 8 |
3R key 8l fAerd! 3R default value +ff T8T set =8l &l STt & dF 'keyError' exception 31T ST 8 |

Example for pop() Dictionary Method using 'key'

dict = {"one":1, "two":2, "three":3}
print("Before Removing item :")
print(dict)

dict.pop("one")

print("After Removing item :")
print(dict)

Output :

Before Removing item :
{one" 1, 'two" 2, 'three" 3}
After Removing item :
{two": 2, 'three": 3}

Example for pop() Dictionary Method using 'default’

dict = {"one":1, "two":2, "three":3}
print(dict)
print(dict.pop(“four”, 4))

Output :

{one" 1, 'two" 2, 'three": 3}
4
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Example for pop() Dictionary Method using 'Invalid key and without default’
3R key gl fAerdt 3R default value 4t &1 set Ag! ! STdt & dt 'keyError' exception 31 ST & |

dict = {"one":1, "two":2, "three":3}
print(dict)
print(dict.pop("four"))

Output :

print(dict.pop("four"))
KeyError: 'four'

Rename key name using pop() Method

dict = {"one":1, "two":2, "three":3}
print("Before Changing Key :")
print(dict)
dict["four"] = dict.pop("three")
print("After Changing Key :")
print(dict)

Output :

Before Changing Key :
{one": 1, 'two" 2, 'three": 3}
After Changing Key :
{one" 1, 'two" 2, 'four": 3}

popitem() Dictionary Method

popitem() method & f&T 7Y dictionary @& last item @t remove &< (key, value) return &A1 8 |

Syntax
dict.popitem()

Parameter :
popitem() method & T &g parameter 81 8idT & |

Returning Value
popitem() method T 7Y dictionary @& last item &I remove @3 (key, value) return & g |
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Source Code :

dict = {"one":1, "two":2, "three":3}
print("Before Removing last item : ")
print(dict)

print("Removed item :",dict.popitem())
print("After Removing last item : ")
print(dict)

Output :

Before Removing item :
{one" 1, 'two" 2, 'three": 3}
Removed item : (‘three', 3)
After Removing item :
{one" 1, 'two": 2}

setdefault() Dictionary Method

setdefault() method # & g5 key exist gidl & al IFh! value return &I STl 8 | 3R key T8 gidt & at
set <1 g3 default value @l return féwar ST 8 |
Syntax

dict.setdefault(key, default)

Parameter :
key : I8 WX value return &< & g key & STt 8 |
default : Optional. 3R key exist =g} gidt & af Tgl R & g¢ value retuurn gidl 8 |

Returning Value

setdefault() method & g8 key exist gIdl & d IT<hI value return &1 STl 8 | 3R key 78T gl & df set
& g3 default value @l return forar Sirar 8 |
3R &1 g8 key exist g1 gidl & 3R default value set 78l &t STIdt & dt 'None' return giar g |

Source Code :
3R key dictionary T gidt & @t 39! value return gidt g |

dict = {"one":1, "two":2, "three":3}
print(dict.setdefault("one"))

Output :
1
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If key is not exist

3R key dictionary W 78! gidl & 3R default parameter @1 s&iHTe gl fohdT ST & dF 'None'
return giaT & |

Source Code :
dict = {"one":1, "two":2, "three":3}
print(dict.setdefault("four"))

Output :

None

Add new key and value in Dictionary

3R key dictionary T 78! gidl & 3R default parameter @1 g&iHTe fohar SITaT @ af dictionary
& IR F 39T pair add &' STt § |

Source Code :

dict = {"one":1, "two":2, "three":3}
print("Before Adding item :")
print(dict)

dict.setdefault(*four”, 4)
print("After Adding item :")
print(dict)

Output :

Before Adding item :

{one" 1, 'two" 2, 'three" 3}

After Adding item :

{one" 1, 'two": 2, 'three": 3, 'four": 4}

update() Dictionary Method

update() method @1 s%aHTet old dictionary @t update &=+ & forg forar ST 8 |

Syntax
oldDict.update(newDict)

Parameter :

newDict : I8 IR old dictionary @t update &< & ol new dictionary & STt 8 |

Returning Value

update() method # update g dictionary @t return T 3 |
update() method # keys @l values @t update 3R 97 items add o S1d & |
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Source Code :

dictl = {"one™1, "two":2, "three":3}

print("Before Updating or Adding Keys and Values :")
print(dict1)

dict2 = {"one":6, "four":4, "five":5}

print("After Updating or Adding Keys and Values:")
dictl.update(dict2)

print(dict1)

Output :

Before Updating or Adding Key :

{one" 1, 'two" 2, 'three": 3}

After Updating or Adding Key :

{one" 6, 'two": 2, 'three": 3, 'four" 4, 'five": 5}

values() Dictionary Method

values() method # dictionary & &t keys &I values @ return &ar g |

Syntax

dict.values()

Parameter :
values() method & faT &8 parameter T8 glaT & |

Returning Value
values() method; dictionary @& f&th keys @&t values @t return #ar g |

Source Code :

dict = {"one":1, "two":2, "three":3}
print(dict.values())

Output :
dict_values([1, 2, 3])
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Introduction

Python # set data type # elements &l set gid1 & | Python # set data type & I&¥ 3feT hashable
object & |

Python @& set & element & ¥4 & Numbers, letters a1 word &l 9ad & |

Python @ set & 82 Tah element 73T §IdT & 3R 3 1T elements @I change gl fohdT ST AT & | Set &
f&T g elements immutable gid & | @feh fREl method & TT set & elements @l add a1 remove

foraT ST gepar & |

Set & intersection, union, difference 3R symmetric difference Si& mathematical operations &<ar

gl

Types of Set

Seth St AR EIA & |
1.Set
2.Frozenset

1. Set

Creating Set

set & elements @t curly braces({}) & 31 forar ST 8 3R 8 Tah element &t commal,) ¥ seperate
ERIESIGICE

Source Code :
setl = {"H", "e", ", ", "0"}
t#telements in curly braces
set2 = set("Hello")
#passing string to set function
set3 = set(["H", "e", "L", "L", "0"])
#passing list to set function
set4 = set(("H", "e", "L", "L", "0"))
#tpassing tuple to set function
set5 = set()
#Hempty set
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Mixed Data Type Set
set & mutable items @ support 78! @xdl & | set & [1, 2] & mutable item & |

Source Code:

set = {1, "H", 2.6, [1,2]}

#Output
# set={1,"H", 2.6, [1,2]}
#TypeError: unhashable type: 'list'

set H tuple T XA fehdT ST TepdT & | 1T set 3R tuple & immutable AT & |

Source Code :

set = {1, "H", 2.6, (1,2)}

Empty Set

Set & elements @t curly braces({}) & ferar SITdT g @fch 3R empty curly braces({}) &1 s&iaTe fohan
SITaT & af &t 'dictionary' type 8 SaT 8 |

Empty Set & flT empty set() function &t ST USaT § |

Source Code :

setl = {}
print(type(set1))
#Output : <class 'dict'>

set2 = set()
print(type(set2))
#Output : <class 'set'>

Removing Duplicate Element
Set duplicate element @&l remove #R T & |
Source Code :

set = {"H", "e", "l", "U", "0"}

print(set)

#Output : {0, 'l', 'H', '€’}
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Try to Changing Set's element
Set # element & values index & change &l ! ST Hahd! & | Set & indexing & support 78! hdT & |
Source Code :

set ={1, 2,5, 3, 4}

set[1] = 6

#Output :

# set[l] =6

#TypeError: 'set’ object does not support item assignment

Adding Element using add() method to Set
3R Set WR Teh element @&l add &=AT & df 'add()' method @t &HTA fohaT SITIAT € |
Source Code :

set ={1, 2,5, 3, 4}
set.add(6)
print(set)

Output :
{1,2,3,4,5, 6}

Removing Element using remove() method from Set
3R Set ¥ Teh element remove &=AT 81 al 'remove()' method @1 &A1 fohaT STTaT 8 |
Source Code :

set =1, 2, 5, 3, 4}
set.remove(5)
print(set)

Output :
{1, 2,3, 4
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Removing ALl Elements using 'clear()’ method from Set
Set & ¥ gft elements remove @A & AT 'clear()' method T &HT fohaT SITAT @ |

Source Code :

set={1,2,5, 3, 4}

set.clear()
print(set)

Output :
set()

lterating Over a Set
& element @t iterate through print @A & T 'for_in' loop @ s&iHTer fehar STaT @ |

Source Code :

set ={1,2,5,3, 4}

foriin set:
print(i)

Output :
1

v &~ W N

Set Functions in Python

Set Functions Description

all() sequence & T4t elements True gld g dtf & dt & True return &Xar g |

any() sequence T Tah a1 9T elements True gid & @ & @ & True return &A1 8 |
enumerate() f&T T start ¥ index 3R ITh! value &l pair return AT 8 |

Len() set &l length @t return #xar g |

max() set @ max value &t return &A1 8 |

min() set ¥ min value &l return HaT 8 |

set() 37T &1 ¥ set &l create IT sequence & set & convert FRaAT ¢ |

sorted() f&U T sequence @t sort &< return FAT ¢ |

sum() ﬁ;ﬁ-{“g Tequence a1 collection & elements &t add @Reh 39T sum return
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all() Set Function

all() function & sequence & Tt elements True gid & @ & dt & True return ARAT § |

Syntax
all(seq)

Parameter :

seq : I8l | sequence f&a1 STaT 8 |

3R sequence & Tt elements True gld & dt & True return AT g |

3R sequence T T af element True 3R a1 elements False gid @ dt & False return @ar g |
3R sequence &1 T af element False 3R a1ht elements True gid @ dt & False return @ar g |
3R sequence & Tt elements False gid § dt & False return ar g |

3R sequence empty 8IdT 8 af & True return &R g |

Returning Value
all() function set @& true 3k False elements & f@a1@ @ boolean value return &ar g |

Source Code :

setl ={1, 2, 3, 4, 5}
print(all(setl)) #True
set2 ={1, 3, False}
print(all(set2)) #False
set3 = {False, True, False}
print(all(set3)) #False
empSet = {}
print(all(empSet)) #True

Output :

True
False
False
True
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any() Set Function

any() function # sequence T Ta a1 T4t elements True gid & @ & df & True return FAT ¢ |

Syntax
any(seq)

Parameter :

seq : I8l | sequence f&a1 STaT 8 |

3R sequence & Tt elements True gld & dt & True return aXar g |

3R sequence &1 T af element True 3R aTht elements False gid @ dt & True return &ar g |
3R sequence &1 T af element False 3R aTeht elements True gid @ df & True return #ar g |
3R sequence & Tt elements False gid § dt & False return ar g |

3R sequence empty gldT g df & False return &ar g |

Returning Value
any() function set @& true 3fR False elements & fggm@ @ boolean value return &ar g |

Source Code :

setl ={1, 2, 3, 4, 5}
print(any(set1)) #True
set2 ={1, 3, False}
print(any(set2)) #True
set3 = {False, True, False}
print(any(set3)) #True
set4 = {False, False}
print(any(set4)) #False
empSet = {}
print(any(empSet)) #False

Output :

True
True
True
False
False
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enumerate() Set Function

enumerate() function; f&T 7T start ¥ index 3R IGHT value &' pair return FRar g |

Syntax

enumerate(seq, start)

Parameter :

seq : I8l R sequence f&a1 STaT 8 |

start : Optional. 59 index & start &=AT § @t index I8l WX & ST & | For eq., 3R 2 & index &I St &
dtindex 2 81T 3R sequence & Ugett value i pair gRfY | 3R feam A&l Srar dt default '0' gaT € |
Returning Value

enumerate() function &Y 7Y start ¥ index 3R ITh! value & pair enumerate object & return &ar
gl

Source Code :

setl ={1, 2, 3, 4, 5}
print(set(enumerate(set1)))
set2 = {"H", "e", "L", "l", "0"}
print(set(enumerate(set?2)))
print(set(enumerate(set2, 2)))

Output :

{(0, 1), (1, 2), (4, 5), (2, 3), (3, 4)}
{(0,'0), (2,%), (1,°1), (3, 'H)}
{(4,€),(2,'0), (3,'1), (5, "H)}

len() Set Function

len() function @T S&IATA set &l length @t return &=+ & forg foraT ST 8 |

Syntax

len(set)

Parameter :
set : fS19 set &' length check &=t € af set Tgi R & STt § |

Returning Value
len() function set &t length @! number & return &1 & |
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Example for Llen() Set Function in Python

Set # 5 & elements g Afeh set & length 4 8 return g5 & | Set; duplicate element @l remove &=dT

gl

Source Code :
set = {"H", "e", "l", "l", "0"}
print(len(set))

Output :
4

max() Set Function

max() function @ STHTA set & max value @t return @ & g forar ST 8 |

Syntax

max()

Parameter :

max() function & T &g parameter &l a1 § |

Returning Value

max() function set @ max value return & g |
max() 3R min() function ascii value & 291 & item @t return AT & |

Source Code :
set = {IIHII’ llell’ "l_", IILII’ lloll, n ll, IIWII’ IIOIII Ilr.ll’ "l_", Ildll}
print(max(set))

Output :

r

min() Set Function

min() function @&T &HTA set  min value @&l return =4 & foiT fohaT SITaT 8 |

Syntax

min()

Parameter :

min() function @& oY &g parameter 781 g1AT 8 |
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Returning Value

min() function set @ min value return &1 ¢ |
max() 3R min() function ascii value o &91@ @ item @l return AT g |

Source Code :

Example W space( ) &l return frar mar g |

set = {"H", "e", "l", "l", "o", " ", "W", "o", "r", "L", "d"}

print(min(set))

Output :

set() Set Function

set() function; 2T SEIATA 3Tl &1 & set @l create T sequence &t set H convert & & foig fohar STar @ |

Syntax

set(seq)

Parameter :

seq : T8l W set # convert & & foly sequence(tuple,string) a1 collection(dictionary,set) f&ar STar 8 |

Returning Value

set() function; sequence @ set & convert @ set @l return HaAT ¢ |

Source Code :

setl = set((2, 3, 5, 6, 9))
print(set1)
#converts tuple to set

set2 = set({"H","e","l","l","0"})
print(set2)
Hconverts set to set

set3 = set({"H":1,"e":2})
print(set3)
#tconverts Dictionary to set

set4 = set("Hello")
print(set4)
#tconverts string to set
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Output :

2,3,5,6,9
{o,'l, 'H, 'e}
(H, e}

{o,'l, 'H, 'e}

sorted() Set Function

sorted() function; # f&T Y sequence &t sort &¥eh return HAT & |

Syntax

sorted(seq, key, rev)

Parameter :

seq : T8l W sequence(list, tuple, string) aT collection(dictionary, set) f&ar SiTdT & |

key : Optional. fohd aRg & sort &=AT 8 Fgl R al function 7T 8 |

reverse : Optional. 3FR reverse True f&ar ST & dt ascending order @T sequence; descending order &

reverse gidr g |

Returning Value
sorted() function # &Y 7 sequence @t sort & Llist & return fohar ST 8 |

Source Code :

sorted() function; ascending order & default sort T & |

setl ={5, 8,9, 7, 5}

print(sorted(set1))

set2 = {"P","y", "t", "h", "0", "n"} #'P' in Uppercase
print(sorted(set2))

set3 = {"p", "y", "t", "h", "0", "n"} #'p' in lowercase
print(sorted(set3))

Output :

[5, 7,8, 9]
[P, 'h, 'n', "o, 't, Y]
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Using 'key' Parameter in sorted() Function

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def FirstAsc(i):
return i[0]

FirstAsc sort : [(5, 10, 4), (6, 7, 65), (10, 9, 1), (25, 8, 10)]

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def SecondAsc(i):
return i[1]

SecondAsc sort : [(6, 7, 65), (25, 8, 10), (10, 9, 1), (5, 10, 4)]

seq = ((5,10,4), (25,8,10), (10,9,1), (6,7,65))
def ThirdAsc(i):
return i[2]

ThirdAsc sort : [(10, 9, 1), (5, 10, 4), (25, 8, 10), (6, 7, 65)]

Source Code :

sorted() function; ascending order & default sort T & |

seq =1{(5,10,4), (25,8,10), (10,9,1), (6,7,65)}
def FirstAsc(i):

return i[0]
print("FirstAsc sort :",sorted(seq, key=FirstAsc))

def SecondAsc(i):
return i[1]
print("SecondAsc sort :",sorted(seq, key=SecondAsc))

def ThirdAsc(i):
return i[2]
print("ThirdAsc sort :",sorted(seq, key=ThirdAsc))

Output :

FirstAsc sort : [(5, 10, 4), (6, 7, 65), (10, 9, 1), (25, 8, 10)]
SecondAsc sort : [(6, 7, 65), (25, 8, 10), (10, 9, 1), (5, 10, 4)]
ThirdAsc sort : [(10, 9, 1), (5, 10, 4), (25, 8, 10), (6, 7, 65)]
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Using ‘reverse' Parameter in sorted() Function

Source Code :
3R True &A1 STTaT € af sequence @t descending order # sort foraT ST § |

seq = {1, 2, 3, 4, 5}
print("Ascending Order :", sorted(seq))
print("Descending Order :", sorted(seq, reverse=True))

Output :

Ascending Order : [1, 2, 3, 4, 5]
Descending Order : [5, 4, 3, 2, 1]

sum() Set Function

sum() function; & f&T Y sequence aT collection & elements &t add &< IR sum return &A1 g |

Syntax
sum(seq, startAdd)

Parameter :
seq : T8l W sequence T collection f&ar Sar g |

startAdd : Optional. Tgf R STt T&T &) SI1d! @ & sequence AT collection T UgaT element BT & | 3FR
& 78t S € @t default '0' AT & |

Returning Value

sum() function & f&T T sequence AT collection & elements T sum return fhar STaT & |

Source Code :

seq ={-5, 6, 1}
print(sum(seq))
print(sum(seq, 5))

Output :

2
7
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Set Methods in Python

Set Methods Description

add() 39 method 3&HT set TR element add @A & fou fehar ST € |
clear() f3Q 8T set &l clear aRaT 8 |

copy() f3Q 8T set &l copy Har g |

difference() f3Q g & sets @ difference update &= return &=di g |

difference_update()

fq g & sets @ difference update &aT & |

discard()

fdq 7Y set # 9@ fAY gY element &l remove &FRaT 8 |

intersection()

fdQ 8T sets ¥ Gah 519 element(s) &l set # return &=aT g |

intersection_up
date()

g9 method &1 3T AT U sets & Ter S element(s) @t g& & forg fohar
ST 8 |

isdisjoint() 3R AU gU & set QR 31 gld & df True return fRaT ST 8 |

issubset() 3R ek set T subset IR set glaT g af True return giaT 8 |

issuperset() 3R f&am g g% set; 14T U set a7 superset giar g df 'True' return giaT 8 |
popl() random element @& remove &R return &A1 § |

remove() 39 method T 3&HTA set ¥ Teh element remove &4 & folg fhar STTaT & |

symmetric_diffe
rencel)

fdT gu at sets ¥ {97 elements & set # return forar STaT 8 |

symmetric_diffe
rence_update()

fT gu &t sets ¥ {97 elements & el ST € |

union()

f&U Y sets @t 3T dXah set i return fhar AT 8 |

update()

39 method &I S&IHATA set &t update &= & g fohar ST 8 |
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add() Set Method

add() method @7 WA set R element add &=+ & folg fohar ST 8 |

Syntax

set.add(element)

Parameter :

element : set IR add &=+ & 7T T8T IR Tah element fam SiTar & |

Returning Value
add() method 'None' return &ar g |

Source Code :

set = {2, 3, 5}
print("Before Adding Element”)
print(set)

set.add(6)
print("After Adding Element”)
print(set)

Output :

Before Adding Element
{2, 3, 5}

After Adding Element
{2,3,5, 6}

clear() Set Method
clear() method T 3&HTA set &t clear A o folg fohar STAT & |

Syntax

set.clear()

Parameter :

clear() method & foiq @Is parameter g a1 8 |

Returning Value
clear() method 'None' return &=dr ¢ |
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Source Code :

set = {2, 3, 5}
print("Before Removing Elements")
print(set)

set.clear()
print("After Removing Elements")
print(set)

Output :

Before Removing Elements
{2, 3, 5}

After Removing Elements
set()

copy() Set Method
copy() method &I ST set &t copy @ & fIg fehar ST & |

Syntax
set.copy()

Parameter :

copy() method & folg @13 parameter =81 81T & |

Returning Value
copy() method copy g set @l return &=ar g |

Source Code :

set = {2, 3, 5}
print("Copied Set")
set.copy()
print(set)

Output :

Copied Set
{2, 3,5}
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difference() Set Method

difference() method &Q gT & sets @1 difference update &= return a1 g |

Syntax
A.difference(B) | B.difference(A)

Returning Value
difference() method update gT set @l return & g |

If A.difference(B),
3R B & elements; A # g al A @ remove & set & difference @l return faar STTaT g |

Source Code :

A={4,57,9}
B=1{4,5, 8
print(A.difference(B))
#same as A-B

Output :

{9, 7}

If B.difference(A),
3R A & elements; B & & d B @ remove &< set & difference @t return forar Srar g |

Source Code :

A=1{4,5,7,9}
B=1{4,5, 8
print(B.difference(A))
#same as B-A

Output :

{8}
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difference_update() Set Method

difference_update() method 2T gg &l sets @Al difference update &ar 3 |

Syntax
A.difference_update(B) | B.difference_update(A)

Returning Value

difference_update() method 'None' return @=ar g |

If A.difference(B),
3R B & elements; A & gt df A & remove/update forar ST & |

Source Code :

A={4,5,7,9}

B =1{4,5, 8
A.difference_update(B)
print("set A :",A)
print("set B :",B)

Output :

set A : {7, 9}
set B: {8, 4, 5}

If B.difference(A),
3R A & elements; B & gt af B @ remove/update fhar STar § |

Source Code:

A={4,57,9}

B =1{4,5, 8
B.difference_update(A)
print("set A :",A)
print("set B :",B)

Output :

set A:{9, 4,65, 7}
set B : {8}
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discard() Set Method

discard() method # &g 7Y set # ¥ &Y gY element &l remove &1 8 |

Syntax

set.discard(element)

Parameter
element : set T St element remove &AT & al element I8l R far ST & |

Returning Value

discard() method 'None' return &dar g |
discard() method T S&HTA set & Tah element remove &= & foiT fohar ST 8 |

Source Code :

A=1{4,5 7,9}
A.discard(5)
print(A)

Output :

{9, 4,7}

intersection() Set Method

intersection() method T g4 sets ¥ T Sid element(s) @l set H return &=dr g |

Syntax
A.intersection(MultiSets)

MultiSets & Teh a1 Ueh O SUTGT sets g ohd @ | 82 set &l commal(,) ¥ seperate fopar ST 8 |

Returning Value
intersection() method  sets ¥ Ueh S element(s) T set §HTRR return &dT g |

Source Code :

A=1{4,5,7,9}

B =1{8, 4, 5}
C={5,4,5,4,5}
D={4,3,2,1}
print(A.intersection(B))
print(A.intersection(B))
print(A.intersection(B, C))
print(A.intersection(B, C, D))
print(A.intersection(C, D))
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Output :

{4, 5}
{4, 5}
{4, 5}
{4}
{4}

intersection_update() Set Method
intersection_update() method T &I faT §U sets & Teh W& element(s) &t §& & forg fohar Sirar 2 |

Syntax
A.intersection_update(MultiSets)

MultiSets # Teh a1 Teh O SUTGT sets & ahd & | 8 set &l commal(,) ¥ seperate fohar ST 8 |

Returning Value
intersection_update() method 'None' return &=d1 g |

Source Code :

A={4,57,9}

B={8, 4,5, 7}
C={5,4,5, 4,5}
D={4,3,8,2,1}
A.intersection_update(B)
print(A)
B.intersection_update(A)
print(B)
C.intersection_update(B, C, D)
print(C)
D.intersection_update(C)
print(D)
C.intersection_update(D)
print(C)

Output :

{4,5,7}
{4,5, 7}
{4}
{4}
{4}
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iisdisjoint() Set Method

isdisjoint() method # 1R U g &l set T el &d & @t True return févar STaT 3 |

Syntax
A.isdisjoint(B)

Returning Value
isdisjoint() method & f&T 7Y & sets disjoint gid & df True return &<dr g a1 disjoint 78! 8Id & False
return giaT g |

Source Code :

A=1{4,5,7,9}
B=1{1,2 3,10}
C = {5, 10, 15, 20}

print(A.isdisjoint(B))
print(A.isdisjoint(C))

Output :

True
False

issubset() Set Method

issubset() method & T set T subset TERT set gidT € @l True return gidT 8 |

Syntax
A.issubset(B) | B.issubset(A)

Returning Value

issubset() method # 3R A & B &l subset g1 & dl 'True' return g1 & | 8FR subset 7gl gia1 & ar
'False' return g1 & |
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If A.issubset(B),
3R A T B @ subset g1d1 € al True return &ar g |

Source Code :

A={9, 7}
B=1{4,5,7, 9}

print(A.issubset(B))

Output :

True

If B.issubset(A),
Source Code :

A={9, 7}
B=1{45,7,9

print(B.issubset(A))
Output :

False

issuperset() Set Method

issuperset() method # 1R f&ar gam 7w set; faU gU set @l superset gId1 & af ‘True' return g1 8 |

Syntax
A.issuperset(B) | B.issuperset(A)

Returning Value

issuperset() method & 3R A & B @7 superset gid1 & af 'True' return gidT & | 3R Tal gidT &

'False' return g1 g |
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If A.issuperset(B),
3R A & B ol superset gia1 g df True return &Rd1 g |

Source Code :

A={4,5,7,9}
B = {7}

print(A.issuperset(B))
Output :

True

If B.issuperset(A),
Source Code :

A={4,5,7,9}
B = {7}

print(B.issuperset(A))
Output :

False

pop() Set Method

pop() method; set & ¥ random element &t remove &< return T § |

Syntax
set.popl)

Parameter :

pop() method & foi¥ @18 parameter 81 glaT 8 |

Returning Value
pop() method; removed g element @t return &dr g |

Source Code :

set ={4, 5,7, 9}
print(set)
print(set.pop!())
print(set)
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Output :

{9, 4,57}
9
4,5, 7}

remove() Set Method

remove() method &l 3&IHTA set T Ueh element remove @A & folu fehar STaT & |

Syntax

set.remove(element)

Returning Value

remove() method; 'None' return &=dr g |
3R fm ga1m element; set W =781 fAeTdT & dt 'keyError' exception 3T ST § |

Source Code :

set={4,5,7, 9}
set.remove(4)

print(set)

Output :

{9,5, 7}

symmetric_difference() Set Method

symmetric_difference() method # f¢Q g4 &t sets & {94 elements @l set # return a1 ST 8 |

Syntax

A.symmetric_difference(B)

Returning Value
symmetric_difference() method # @l sets @ {94 elements o set & return &A1 8 |
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Source Code :

A={4,5,7,9}
B=1{8, 4, 5}
C={5,4,5, 4,5}
D=1{4,63,2,1}

print(A.symmetric_difference(B))
#tsame as A"B

print(B.symmetric_difference(C))
t#tsame as B"C

print(C.symmetric_difference(D))
#tsame as C°D

print(D.symmetric_difference(D))
#tsame as D”D

Output :

{7, 8, 9}
{7, 8,9}
{8}

{1, 2, 3, 5}
set()

symmetric_difference_update() Set Method

symmetric_difference_update() method # f&Q gq a sets & {34 elements el ¢&1 SITaT 8 |

Syntax

A.symmetric_difference_update(B)

Returning Value

symmetric_difference_update() method 'None' return &ar g |
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Source Code :

A={4,5,7,9}
B=1{8, 4, 5}
C={5,4,5, 4,5}
D=1{4,63,2,1}

A.symmetric_difference_update(B)
print(A)

B.symmetric_difference_update(C)
print(B)

C.symmetric_difference_update(D)
print(C)

D.symmetric_difference_update(D)
print(D)

Output :

{7, 8, 9}
{8}

{1, 2, 3, 5}
set()

union() Set Method
union() method # f&U 7T sets @t 3hgT &k set &l return fohar STaT @ |

Syntax
A.union(MultiSets)

MultiSets # Teh a1 Teh O SUTGT sets & ehd @ | 82 set &l commal(,) ¥ seperate fohar ST 8 |

Returning Value
union() method # f&U 7T sets @t 3ehgT & set i return HAT§ |
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Source Code :

A={4,5,7,9}
B=1{8, 4, 5}
C={5,4,5, 4,5}
D=1{4,63,2,1}

print(A.union(B))
print(B.union(A))

print(C.union(D))
print(D.union(C))

Output :
{4,5,7,8,9
{4,5,7,8,9
{1, 2,3,4,5}
{1, 2,3, 4,5}

update() Set Method
update() method @1 3HTA set &l update FRA & T fehar STaT @ |

Syntax
setl.update(set2)

Parameter
set2 : I8l W iU g set & setl @l update feram STRAT |

Returning Value
update() method; 'None' return @&ar g |

Source Code :

setl ={4,5,7, 9}

set2 ={7, 8,9, 10}
setl.update(set2)
print("setl :",set1)
set2.update(setl)
print("set2 :",set2)

Output :

setl:{4,5,7,8,9, 10}
set2 :{4,5,7,8,9, 10}
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String & Common Data Type & | & data type IM™=Id: 4t Computer Languages & U1 ST & |
String & Yah ¥ 1T charcaters @ sequence gidT g |

Example

Hello Programmer ! | am a String

Python & String @t single quotes(' ') aT double quotes(" ") # fer@T STaT 8 |

Example

‘Enclosing String in single quotes'
"Enclosing String in double quotes”

Example for String

Source Code:

var str = "Hello World"
print(str)

Output :
Hello World

Python String Index
String @l index '0' ¥ [ gidT g 3R &t index '-1' glar g |

Source Code:

str = "Hello World"
print(str[0])
print(str[-11)

Output :

H
d

Creating Substring from String

Python # string & substring @t create @=AT 1 df square bracket([]) & colon(:) &1 S&IATA fohaT STAT 8 |
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Syntax for Creating Substring
f&th starting index f&ar ST € af startindex & g1 string display foar ST 8 |

str[start_Index : end_Index(Optional default '-1')]

f&%h ending index f&aT Srar € at Oth index & endindex d string display fohar ST & |

str[start_Index(Optional default '0') : end_Index]

Source Code:

str = "Hello World"
print(str[3:])
print(str[:8])
print(str[3:8])

Output :

lo World
Hello Wo
lo Wo
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Python Escape Characters

Escape Characters | Escape Characters Example/Output
\a alert OR Bell print("\a") /
\b ‘ print("Hello\bworld")
Backspace /Hellworld
print("Hello\fworld") /
\f formfeed Hello
World
print("Hello\nWorld") /
\n Newline/LineFeed Hello
World
X . print("Hello\rworld") /
r Carriage return HelloWorld
\ print("Hello\sWorld") /
S Space Hello World
print("Hello\sWorld") /
\t Tab Hello World
\v Vertical Tab
rint("\\") /
\\ Backslash {) W)
rint II\III /
\' single Quote p (V")
rint("\"") /
\" Double Quote p ()
_ ) _ print("\u003D") /
\\uxxxx 16-bit Hexadecimal Unicode _
. . ) print("\UO000003D") /
\UXXXXXXXX 32-bit Hexadecimal Unicode -
M t n 30"
\\xhh character based hexadecimal ]co)rm (X307 /
print("\060") /
\ooo character based octal

0
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nm IIIIII)

Use Triple single quotes(” ™) OR double quotes(
triple single aT double quote @ 3&ATA &t multiline string 3R docstring & g fehar ST £ |

Source Code:

strl = "Hello
World"
print(str1)

str2 = ""Hello

print(str2)

Output :

Hello
World

Hello
World

Working with Mixed Data Type String
& string @I 8t concatenate fhar ST TepdT 8 |

Source Code :

print("1"+"2")
print(1+2)
print('1'+2)

Output :

12
3
print('1'+2)
TypeError: must be str, not int
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Old Way String Formatting(C-Style)

Python String Formatting with Format Specifiers(Modulus Operator)
H=Id: faiy &9 & C Programming 3R 311f¢ # Formatting @1 g&adTer fohar SITdT 8 | 981 UR printf()

function T AT fohaT STTaT € |

Python # off print function & Format Specifiers @ g&iHTeT fehar STaT @ |

Format Specifier Description

%c character

%d signed Integer

%e lowercase exponential notation
%E uppercase exponential notation
%f floating point number

%g %e and %f shorter

%G %E and %f shorter

%i signed Integer

%0 octal Integer

%s String

%u unsigned Integer

%x lowercase hexadecimal Integer
%X uppercase hexadecimal Integer

How to Use Format Specifiers(%c, %d, %s etc)

Format Specifier @1 &A1 print() function # ferar ST & | print function # left hand side & format

string @l 3R right hand side & tuple T s%dHT fohaT STTAT & |

Example

print("String : %s" % ("Hello World"))
#Output : String : Hello World
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In print()
e "String : %s" : Format String
* %s : Format Specifier
* % : Modulus Operator
e ("Hello World") : tuple have only one element

%c(character)

Single Character & foIg '%c' 39 format specifier &1 &A1 fohaT SITAT 3 |

Example
a = IIHII
b=""

print("%c %c" % (a, b)) #Output : H |
print("%c %c" % (b, a)) #Output : I H

%d(signed Integer)

gl numeric value gidt g afehT srquiffera fawar gt glar @ | 3R floating-point number gidT 8 dt 3&
Integer # convert fehar STaT @ |

Example

a=4.4

print("Float to Integer : %d" % (a))
#Output : Float to Integer : 4
b=4

print("Integer : %d" % (b))
#Output : Integer : 4

%e(lowercase exponential notation)

Integer AT Floating-point Number @&t exponential notation & convert foraT ST 8 |

Example

a = 4.45878
print("%e" % (a))
#Output : 4.458780e+00

b =45
print("%e" % (b))
#Output : 4.500000e+01

C=-45
print("%e" % (c))
#Output : -4.500000e+01
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%E(uppercase exponential notation)

Integer AT Floating-point Number @ exponential notation & convert frar SITaT € |
Example

a = 4.45878
print("%E" % (a))
#Output : 4.458780E+00

b =45
print("%E" % (b))
#Output : 4.500000E+01

C=-45
print("%E" % (c))
#Output : -4.500000E+01

%f(floating-point number)

Floating-point Number o folq '%f format specifier @I s%aHTeT fohaT ST § | 3R integer number giaT
g al 39 floating-point number & convert fohar ST & |

Example

a = 4.45878
print("%f" % (a))
#Output : 4.45878

b =45
print("%f" % (b))
#Output : 45.000000

C=-45

print("%f" % (c))
#Output : -45.000000
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%g(%e and %f shorter)

'%Q' ST SLHATET number @t STt BI¢ B & convert &R & forg fohar SITaT 8 | Sved U8+ IR & number @l
exponential number & #ff convert &RaT 8 |

Example

a=544878562656

print("%e \n%f \n%g\n" % (a, a, a))
#Output : 5.448786e+11
#544878562656.000000
#5.44879%e+11

b =2.55458566

print("%e \n%f \n%g" % (b, b, b))
#Output : 2.554586e+00
#2.554586

#2.55459

%G(%E and %f shorter)

'%G' T FTIATA number @ HIth! BIE BT H convert &= & foIT fhaT STTaT § | ST9d g8+ R & number i
exponential number & +ft convert &ar g |

Example

a = 544878562656

print("%e \n%f \n%G\n" % (a, a, a))
#Output : 5.448786e+11
#544878562656.000000
#5.44879E+11

b=2.55458566

print("%e \n%f \n%G" % (b, b, b))
#Output : 2.554586e+00
#2.554586

#2.55459
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%i(signed Integer)

ggl numeric value gidt & dfdh srquiffera fgwar A8T glar @ | 3R floating-point number gidT & at 39
Integer # convert fehar STaT @ |

Example

a=4.4
print("Float to Integer : %i" % (a))
#Output : Float to Integer : 4

b=4
print("Integer : %i" % (b))
#Output : Integer : 4

%o(octal Integer)

Integer Number & decimal value @t octal Integer & convert fhar ST & |

Example

a=-10
print("Decimal to Octal : %0" % (a))
#Output : Decimal to Octal : -12

b=10
print("Decimal to Octal : %0" % (b))
#Output : Decimal to Octal : 12

%s(String)

String o foTT '%s' T 3&dAT fohaT ST 8 | 3R numeric value & SITdT 8 df 39 String & convert farar
ST & |

Example

a=-10
print("String : %s" % (a))
#Output : String : -10

b = "Hello World"

print("String : %s" % (b))
#Output : String : Hello World
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%x(lowercase hexadecimal Integer)

Hexadecimal number & folT '%x' @1 g&d#Te fohar ST 8 | Integer Number @t Hexadecimal Number
d convert fohar SITaT 8 |

Example

a=15
print("Integer to Hexadecimal : %x" % (a))
#Output : Integer to Hexadecimal : f

%X(uppercase hexadecimal Integer)

Hexadecimal number & foIT '%X' &l s%aHTel fohaT SITdT 8 | Integer Number @t Hexadecimal Number
7 convert fohar STaT € |

Example

a=15
print("Integer to Hexadecimal : %X" % (a))
#Output : Integer to Hexadecimal : F

Format Specifier with Placeholder
STeRd o 8919 ¥ Integer a1 Floating-point Number @t display &< 8! df placdholder @1 g&iATe fehar
ST E |
Syntax
%l[flaglllengthl.[precision][type]

Parts of Placeholder

% : format specifier & % @71 g1 SiHad g1 § |

flag : Optional. #, +, -, 0 3R space( ) & flags G S d & |

length : Optional. Igf @ Number &' length & S & |

. : Optional. 3FR floating-point number giaT & df decimal point @t f&aT ST ahar g |

precision : Optional. decimal point & aTg fohat numbers 18T 37 numbers ! T&T T8l W &l ST 8 |

type : type ot &1 3if9ard gtar @ | for Example d, i, f, e, E etc.
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Basic Example for Placeholder

Example & Ugal Statement & 45.5 & value & Tt § R '%5d' & format specifier f&ar mar g | ugat
value &t float & integer & convert foRaT SR 3R a1¢ & 39 integer & length '5' &t SR | TgT WR
integer 2 digit &1 8! & | 3T length &t '5' &3 & foly Ugat 3 space precede fopd SR |

Example & g statement & 45.5955 & value & Tt § 3R '%5.2f & format specifier f&ar mar g |
ifchT I8l IR length ¥ SITGT Ag precision ! f&ar T § |

Source Code:

a=455
print("%5d" % (a))
#Output : 45

b =45.5955
print("%5.2f" % (b))
#Output : 45.60

Flag
String Format Specifier Flags

Flags Description

# %0, %x 3R %X & = | '#' flag T AT fohdT ST & |

T Uah sign character g | 3R space precede gid1 g af 39 '+' sign & replace forar
ST 8 |

- T left justification & | 3FR space precede 8T & df 39 remove fhar STaT 8 |

0 Number @& left side & 0 & I pad fhar ST § |

Example for '#' Flag

Example & '#' flag ol s&dHTe fohdT a1 8 | o(octal) & 41 '#' &t feam Sirar @ &t '00' precede o TRIT SITAT 8 |
x(lowercase hexadecimal) & a1y '#' ! f&aT STaT € ot '0X' precede AT STAT @ |
X(uppercase hexadecimal) & &1 '#' at f&am 7T € df '0X' precede d™IT ST & |

Source code :

a=45

print("%# 0" % (a))
print("%#x" % (a))
print("%#X" % (a))
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Output :

0055
0ox2d
0X2D

Example for '+' Flag

Source code :

a =45
print("%+5d" % (a))
print("%+d" % (a))

Output :

+45
+45

Example for '-' Flag

Source code :

a=45
print("%-5d" % (a))
print("%5d" % (a))

Output :

45
45

Example for '0' Flag

Source code :

a=45
print("%05d" % (a))
print("%5d" % (a))

Output :

00045
45
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New Way String Formatting(Python-Style)

String Formatting with format() function

format() function ¥ fordlt +ft TR & String Formatting fohar ST 8 |
Python & format() function; string formatting & foTg @rtht Iug=h function & |

Syntax
template.format(p0, p1, ..., pN, k0=vO0, k1=v1, ..., kN=vN)

Parts of format() function

template : 3 Tk format string gid1 8, 598 Teh & S1&T format codes({}) gld & | Format codes @ output
# replace gHare! Sg gidl § |

PO, p1, ..., pN : T8 W T positional parameters g | print() function & f&T T placeholder({index}) &t
T8 format() @ T positional parameter & replace fhar SIaT 8 |

k0=v0, k1=v1, ..., kN=vN : T8l R & keyword parameters g | keyword parameter & key 3R
value(key=value) & &=l I pairs gidt & |print() function # T 7T placeholder({key}) &t S8 format()
¥ f&T keyword parameter ¥ replace forar ST 8 |

format() function & formatted string @t return AT & |

More About Positional Parameters
format() function @t Example 3R 39& related example &l T3 |

| |
print("{} got {:.2f} percentages in {}".format("Rakesh", 89.5875, "B.E.")

Output : Rakesh got 89.59 percentages in B.E.

Source code :

print("{} got {:.2f} percentages in {}".format("Rakesh", 89.5875, "B.E."))

Output :
Rakesh got 89.59 percentages in B.E.

format() function & parameters & Sa1a1 placeholders({}) 78t felg ST dehd & | 3R forg SI1d & at
indexError' exception 31T ST & |

For Example,

print("(} got {:.2f} percentages in {}".format("Rakesh", 89.5875))
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Output :

print("(} got {:.2f} percentages in {}".format("Rakesh”, 89.5875))
IndexError: tuple index out of range

format() function & parameters Placeholders({}) & Sarer foig &1 ¥hd & |
For Example,

print("(} got {:.2f} percentages".format("Rakesh", 89.5875, "B.E."))

Output
Rakesh got 89.59 percentages

Know more About Placeholders and format() Function(Positional
Parameters)

format() function @t Example 3R 39& related example &l T3 |
Placeholder & 519 index f&ar &l SraT & @t by default 0, 1, 2, 3 39 U&R ¥ index interpreter gRT folg Sird
g | 9 image & <@dh 9HeT S |

pnnt{"{ }got{ .2f} percentages |n{ }'.format("Rakesh", 89.5875, “B|E "

efault 1st index {
default Dth index default 2nd index

Output : Rakesh got 89.59 percentages in B.E.

Programmer d@Tg df index &l §&el +ft TehdT 8 |

pnnl{“{Z} got {Q: zr} percentages in {3}" format(89. 5875 "Rakesh", "Kamlesh", B'I E"))

Oth index {
2nd |ndax 3rd index

Output : Kamlesh got 89.59 percentages in B.E

print("{2} got {0:.2f} percentages in {3}".format(89.5875,"Rakesh", "Kamlesh", "B.E"))
#Output : Kamlesh got 89.59 percentages in B.E
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More About Keyword Parameters

Keyword Parameters & key 3R value(key=value) & pairs git & | Placeholders & key(index) & SIA
3eh! value @t access forar ST 8 |

I I |
print("{studName} got {per:.2f} percentages in {deg}".format(studName="Rakesh", per=89.5875, deg="B.E"))

Qutput : Rakesh got BQ.SQ percentages in B.E

Source Code:

print("{studName} got {per:.2f} percentages in {deg}'.format(studName="Rakesh",
per=89.5875, deg="B.E"))

Output
Rakesh got 89.59 percentages in B.E

Using Format Specifier in Placeholders with format() Function

Format Specifier Description

b Binary
d Integer
e Exponential Notation(Lowercase)
E Exponential Notation(Uppercase)
f Floating-point (Lowercase inf, nan)
F floating-point (Uppercase INF, NAN)
3R humber exponent(e) g ! I 31Tl & af decimal point & a1¢ %
g - ST . "
4 g digit ol STd 8 | (Like Lowercase 'e')
3R number exponent(e) g &t a*t 31Tt & @ decimal point & s R&h
G - .
4 g1 digit forg STd @ | (Like Uppercase 'e))
o Octal
S String
X hexadecimal(Lowercase)
X Hexadecimal(Uppercase)
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b(Binary)
Decimal @t Binary ® convert & & forg Iuahift gar & |

Source code :

print("{:b}".format(15))
#Output : 1111

d(Integer)
Decimal @t Binary # convert @A & foig Iualift giar ¢ |

Source code :

print("{:d}".format(15))
#Output : 15

e(Lowercase Exponential Notation)

f&q 7T Integer AT Floating-point Number @&t lowercase exponential notation & convert &iar g |

Source code :

print("{:e}".format(15))
print("{:e}".format(15.58564))
#Output :

1.500000e+01
1.558564e+01

E(Uppercase Exponential Notation)

f&Q Y Integer aT Floating-point Number @t Uppercase exponential notation & convert &ar g |

Source code :

print("(:E}".format(15))
print("(:E}".format(15.58564))
#Output :

1.500000E+01
1.558564E+01
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f(floating-point Number)
Integer @t Floating-point Number & convert @3 @ehdT & | decimal point & aTg &6 '6' digit 8l @iar @ |

Source code :

import math
print("{(:f}".format(45.55854455654564))
print("(:f}".format(4555854455654564))
print("{(:f}".format(math.inf))
print("{(:f}".format(math.nan))

#Output :

45.558545

4555854455654564.000000

inf

nan

F(Floating-point Number)
Integer @t Floating-point Number & convert @ ¥adr g | decimal point & 3T &tk '6' digit 8t ST & |

Source code :

import math
print("(:F}".format(45.55854455654564))
print("{:F}".format(4555854455654564))
print("(:F}".format(math.inf))
print("(:F}".format(math.nan))

#Output :

45.558545

4555854455654564.000000

INF

NAN

g(Like lowercase 'e')

Source code :

print("{:g}".format(15))
print("{(:e}".format(4555854455654564))
print("{:g}".format(4555854455654564))
#Output :

15

4.555854e+15

4.55585e+15
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G(Like Uppercase 'E')

Source code :

print("(:G}".format(15))
print("{:E}".format(4555854455654564))
print("{:G}".format(4555854455654564))
#Output :

15

4.555854E+15

4.55585E+15

o(Octal)
Decimal @t octal H convert &=+ & foiw s&adTe fohar SITAT € |

Source code :

print("{:o}".format(15))
print("{:o}".format(7))
print("{:0}".format(8))
#Output :

17

7

10

s(String)
String & foIg g&dwTA e STaT 8 |

Source code :

print("{:o}".format(15))
print("{:o}".format(7))
print("{:o}".format(8))
#Output :

17

7

10

s(String)

Decimal @&t Hexadecimal(lowercase) number & convert frar SaT € |
Source code :

print("{:x}".format(15))
print("{:x}".format(10))
#Output :

f

a
177



X(Uppercase Hexadecimal)

Decimal &l Hexadecimal(Uppercase) number & convert foar STar & |
Source code :

print("{:X}".format(15))
print("{:X}".format(10))
#Output :

F

A

String Functions in Python

String Functions Description

Len() string & length @t return forar SITaT 8 |

max() String & & max character @&t return forar SITaT 8 |
min() String ® & min character &l return f&har STaT 8 |

len() String Function

len() function & string @ length return @ SITdt & |

Syntax

Len(str)

Parameter
str : I8l W 519 string & length return &<t 8 at string f&ar Sirar 8 |

Returning Value
gl | string & length number # return &t STt & |

Source Code :

str = "Hello World"
print(Llen(str))

Output :
11
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max() String Function

max() function & string & ¥ max character &t return fhar STar @ |

Syntax

max(str)

Parameter

str : 919 string & & max character &l return &A1 ¢ @l string I8l R f&ar ST £ |

Returning Value

Tal W max character & return farar STaT g |
min() 3% max() function # ascii value & @91« @ character &t return frar SaT & |

Source Code :

str = "Hello World"
print(max(str))

Output :

r

min() String Function

min() function & string & & max character &t return a1 ST § |

Syntax

min(str)

Parameter

str : fS19 string & & min character @' return &A1 ¢ af string I8l &R a1 SITaT 8 |

Returning Value

Tal W min character @l return fraT ST € |
min() 3 max() function # ascii value & @91« @ character &t return frar SaT € |

Source Code :

str = "Hello World"
print(min(str))

Output :
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String Methods in Python

String Methods

Description

capitalize()

String & Uget word & Ugat character @ uppercase # convert fehar STaT @ |

center() fohelt Tafre character @ padded fRd 7T string &t return &RAT 8 |

casefold() normal string @ casefold string & convert &aT § |

count() & string ® ¥ substring & occurrences; number # return fhd SI7d 8 |

endswith() f&Q Y suffix @t string & end TR check &<k boolean value return @ar g |

expandtabs() String # tab(s) &l size & expand @ string @t copy return &l STt & |

find() substring &l & string H §&ehs IYhT UgdlT index return fohar ST 8 |

format() ST SEHTA string formatting & foig fehar Smar @ |

index() f&Q 7Y substring &l §&& string # §&err IehT Ugall index return fowam SITdT & |

isalnumi) 3R character AT string alphanumeric a1 alphabetic a1 numeric garg al
true return dl g SR =gl gId ¢ af false return AT & |

isalpha) 3R character AT string alphabetic T § dt true return &dT § 3R gl 8Id
€ ol false return gaT g |

isdecimal() 3R character a7 string decimal g1dT & @l true return &<dT g 3R Tal 8id &
dl false return grar g |

isdigit) 3R character T string digit 8idaT1 8 df true return &RdT & SR gl 8id & al

false return gaT ¢ |

isidentifier()

f&Q Y string a1 character Ta valid identifier g a1 78 & boolean value &
return fohar SITaT @ |

f&Q Y string a1 character lowercase & g aT gl & check @< boolean

istlower() value # return ferar STaT & |

. . f&Q 7T string a1 character numeric & § a1 781 & check @& boolean value

isnumeric() ¥ return fhar ST € |

o string a1 character printable § a1 981 & check @R boolean value &

isprintable() Ei::i m?_ﬁm 2| P & el

isspace() f&Q Y string a1 character [t space & a1 981 & check &< boolean value
P A return frRar SITaT 8 |

istitle) f&Q 4T string; title string g a1 @ & check @& boolean value # return

ERISIGI
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f&Q Y string a1 character uppercase # g a1 T8l & check & boolean

isupperi) value # return forar ST 8 |
i) f&T T elements @& sequence @t fohdlt seperator & join &< string @t
J return foraT ST 8 |
liust) string @t left & justfy @=dh 3R width & B9@ & U T character ¥ fill &
J string @t return foraT STAT 8 |
ust() string @t right & justfy e 3R width & fg9@ ¥ 1T 7Y character # fill
J h string @t return fohar STaT @ |
lower() Uppercase & character a7 string @ lowercase ® convert fohar S & |
upper() lowercase @& character a7 string @t Uppercase ® convert fohar Sirar & |
swapcase() 3R string & characters; uppercase & dt 3° lowercase H return &dr g
P 3R lowercase gl af 39 uppercase ¥ return &ar g |
Lstrio() left side(leading character) & f&T Y character @t strip @< string &t
P copy return <l STt 8 |
rstrin() right side(trailing characters) ¥ 1&g Y character @t strip &<eh string &t
P copy return @ SIdl @ |
strio) left side(leading characters) 3R right side(trailing character) ¥ &g g
P character @ strip @< string &I copy return &t STt € |
artition() f&Q Y String & oY seperator @ first occurrence @t tuple & &9 & 3@ &
P tuple @t return fhaT ST § |
rartition() f&Q Y String & el seperator @ last occurrence @l tuple & &9 & @ &
P tuple @t return fhar STaT 8 |
replace() String & foIg f&T Y old substring & &t occurrence AT substring &
P replace @< string & copy return ! SITdT @ |
rfind() f&Q 7T substring &t T& string & §&he ITT MR index return fRaT Srar 8
rindex() f&Q 1T substring &t G& string & §&ehe IThT MR index return fRar Sirar 8
split() f&Q Y seperator & string @ split &k List(sequence) H return fahar STaT 8 |
. f&Q 7Y seperator & string @l right side & split @< list(sequence) & return
rspilt() T ST 2 |
startswith() f&q Y prefix @t string & end @R check @< boolean value return & 8 |
title() Normal string @' title string & convert @ return &1 8 |
SAiLL) 3R string ¥ SAT&T length(width) & STt § ot Left side & sifafR<h S8 W 0!

f&ar Sirar & SR string & copy return @ STt € |
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Len() String &t length @t return foRaT ST 8 |

max() String § & max character &t return fohar STaT 8 |

min() String & & min character @i return fohar STar @ |

capitalize() String Method

capitalize() function T &IHTA String & Ugal word & Uga character &t uppercase # convert fohar Sar
g |

Syntax

str.capitalize()

Parameter
capitalize() function & folT &g parameter &1 a1 & |

Returning Value

String & Ugat word & Ugel character &l uppercase H convert @ T string return &<dl & | 3R
String & word @7 UgdT character uppercase a1 Numeric value 3T special symbol & dt original
string return &1 8 |

Note : capitalize() function f&th uget word @7 UgdT character uppercase # convert &dT g 3R aTeh!
& characters; lowercase & convert &R dT ¢ |

Source Code :

str = "hello world"
print(str.capitalize())
str = "Hello WORLD"
print(str.capitalize())
str = "123 Hello"
print(str.capitalize())
str = "@hello World"
print(str.capitalize())

Output :

Hello world
Hello world
123 hello
@hello world
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center() String Method

center() function fordlt fafr® character ¥ padded frd 7T string ot return &Xar g |
Syntax

str.center()

Parameter

width : padded gT string & 91 string &I length & St & |
fillChar : Optional. T8l ®R padded character gidT 8 | 3R character f&ar 781 Sirar dt space( ) default
glaT g |

Returning Value
Padded f&hd 71T string @t return foraT STaT € |
Source Code :

str = "Hello World"
print(str.center(20))
print(str.center(20, "$"))

Output :

Hello World
$$$SHello World$$$$5S

casefold() String Method

casefold() function; normal string @ casefold string & convert &aT g |
casefolded string @T &A1 caseless matching & g fohar ST epdT 8 |
casefold() function @T #ehdg normal string & ¥ case distinction &t a1 g1 8 |

Syntax

str.casefold()

Parameter

casefold() function & foQ &#ig parameter Tgf glaT & |
casefold function 3R lower() function Te 59 gid & |

Returning Value

T function casefolded string @t return &ar g |
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Source Code :

str1 = "Hello World"
case = stril.casefold()
str2 = "Hello World"
str3 = "hello world"

print(strl == str2) #True
print(strl == case) #False
print(str3 == case) #True

Output :

True
False
True

count() String Method

count() function J& string # ¥ substring & occurrences; number # return & SiTd @ |
Syntax

str.count(substr, start, end)

Parameter
substr : 3 substring & | fSI4 & string # search faam ST |

start : Optional. f&hT character @ search &A1 § @81 WR @t number @1 ST 8 | 8FR f&am A8} Sirar ar
default string &t 3T B & |

end : Optional. & character d@& search &RAT § g8T W al number f&ar Sirar @ | oFR fear gt Sirar at
default string @t length(len(str)) gidT & |

Returning Value

start & dex end deh A string H fehdd substring occurrences g4 & SehT number return R SITdm ¢ |

start 3R end & parameters f&T 781 S1d & df QR string # & substring & occurrences number #
return fopd ST 8 |

Source Code :

str = "Hello World"
substr = ""
print(str.count("l"))

Output :

3

184



Another Example for count() String Function
Source Code :

str = "Hello World"
print(str.count("l", 3))
print(str.count("l", 3, 4))

Output :

2
1

endswith() String Method

endswith() function & f&T 7T suffix @t string & end W check @< boolean value return & g |
Syntax

str.endswith(suffix, start, end)

Parameter
suffix : T8l R suffix a7 tuple & suffix f&ar ST & |

start : Optional. & 33T position gl & | ST8T & string # suffix &t check forar Sar 2 |
end : Optional. & 3ifa® position gidT & | ST&T @ string # suffix @t check fohar STaT 8 |

endswith() function; case sensitive g1 g |

Returning Value
3R string & end W suffix fAedr & @ True' return gidT1 & 3R 3FR =gl fAerar @ dt 'False’ return glar g |

Source Code :

str = "Hello World"

sufTup = ("Hello", "World")

print(str.endswith(sufTup)) #True

suf = "World"

print(str.endswith(suf)) #True

suf = "world"

print(str.endswith(suf)) #False endswith() is case-sensitive
suf = "o"

print(str.endswith(suf, 1, 5)) #True

print(str.endswith(suf, 1, 6)) #False

Output :

True
True
False
True
False
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expandtabs() String Method

expandtabs() function & String # tab(s) &' size @t expand @3 string &t copy return @l STt € |

Syntax
str.expandtabs(tabSize)

Parameter

tabSize : Optional. T8l TR tab(\t) & size Y T&T &} St & | 3R far 78t Sirar at '8' & default tabSize
gidt ¢ |

Returning Value
Original String & tab o size & ATY IThI copy return Hl ST 8 |

Source Code :

str = "Hello\tWorld\tHello\tFriends"
print(str.expandtabs()) #Default tabsize is 8
print(str.expandtabs(2))
print(str.expandtabs(4))
print(str.expandtabs(6))

Output :

Hello World Hello Friends
Hello World Hello Friends
Hello World Hello Friends
Hello World Hello Friends

find() String Method

find() function # f&T 7Y substring &t 7T string # g&ehi IThT UgaT index return forar SIar & |

Syntax
str.find(subStr, start, end)

Parameter

subStr : T8l W substring gia1 & | o9 q& string # ger STRATT |

start : I8l | starting index gidl € | 3R f&ar 7! Sar '0" default value gidt 8 |

end : T8I R ending index gidt & | 3R f&aT 81 STaT string @ length(len(str)) default gidl & |

Returning Value

gl W §al T substring T UgdT index return fhar SITdT 8 3FR substring gaT &l ST 8 df '-1' return
gl g |
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find() function; rfind() function & fag glaT & |

String # find() function 3R index() function Te W9 8ld & | find() substring found =gl glar g ot '- 1"
return @RdT g 3R index() substring found =gl giar & a@t valueError exception ¢ 2ar g |

Source Code :

str = "Hello World"
print(str.find("o0"))
print(str.find("o", 6))
print(str.find("o", 2, 5))

Output :

4
7
4

format() String Method

format() function @T 3&HTA string formatting & foig fohar STaT @ |
Python & format() function; string formatting & forg st Iugh function ¢ |

Syntax
template.format(p0, p1, ..., pN, k0=vO0, k1=v1, ..., kN=vN)

Parameter

template : & Y& format string gidT 8, R T & S1&T format codes({}) g1d @ | Format codes 3
output H replace gHare S8 gidl @ |

PO, p1, ..., pN : TGl TR & positional parameters & | print() function # &g 7Y placeholder({index}) &t
STTg format() @ T positional parameter & replace forar ST & |

k0=v0, k1=v1, ..., kN=VN : I8l R & keyword parameters & | keyword parameter # key 3R
value(key=value) &7 &I &l pairs it & |print() function & &Y Y placeholder({key}) &I STTg
format() @ X7 keyword parameter ¥ replace forar STaT g |

format() function & formatted string @t return &1 8 |

Returning Value
Original String & tab @& size & ATY IThI copy return i ST ¢ |

187



More About Positional Parameters

format() function @t Example 3R 399 related example @t THa |
Source Code :

print("{} got {:.2f} percentages in {}".format("Rakesh", 89.5875, "B.E."))

Output :
Rakesh got 89.59 percentages in B.E.

format() function & parameters @ S1e1 placeholders({}) gl feilg ST Tevd 8 | 3R foig S1d & at
'indexError' exception 31T ST & |
For Example

print("{} got {:.2f} percentages in {}".format("Rakesh", 89.5875))

Output :

print("{} got {:.2f} percentages in {}".format("Rakesh", 89.5875))
IndexError: tuple index out of range

format() function & parameters Placeholders({}) ¥ SameT fog ST Teha & |

For Example

print("{} got {:.2f} percentages".format("Rakesh", 89.5875, "B.E."))

Output :
Rakesh got 89.59 percentages

Know more About Placeholders and format() Function(Positional
Parameters)

format() function @t Example 3R 399 related example @t THa! |
Placeholder & & index f&ar Tat Sirdam & a@f by default 0, 1, 2, 3 39 UeR ¥ index interpreter gRT fog
Sd g | 2 image # @ THer sima |

print("{ } got { :.2f} percentages in { }".format("Rakesh", 89.5875, “B|.E."}

/ efault 1st index I
default Oth index default 2nd index

QOutput : Rakesh got 89.59 percentages in B.E.
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Programmer d@Tg df index &l §&el +t TehdT 8 |

| |
print("{2} got {0:.2f} percentages in {3}".format(89.5875,"Rakesh", "Kamlesh", "B.E"))

Oth index

2nd index 3rd index

Output : Kamlesh got 89.59 percentages in B.E

print("{2} got {0:.2f} percentages in {3}".format(89.5875,"Rakesh”, "Kamlesh", "B.E"))
#Output : Kamlesh got 89.59 percentages in B.E

More About Keyword Parameters
Keyword Parameters & key 3R value(key=value) &l pairs gt & | Placeholders & key(index) & SR
3T value @t access fohar ST & |

Source Code :

print("{studName} got {per:.2f} percentages in {deg}".format(studName="Rakesh",
per=89.5875, deg="B.E"))

Output :
Rakesh got 89.59 percentages in B.E

index() String Method
index() function & f&Q 7T substring @t & string # gaehs 39T Uga index return forar SITdT € |

Syntax

str.index(subStr, start, end)

Parameter

subStr : I8l W substring gla1 8 | 59 7@ string # et SR |

start : I8l R starting index gidt & | 3R f&ar =&l Sar ‘0’ default value gidt € |

end : T8I R ending index gidt 8 | 3R f&am 98l SraT string &t length(len(str)) default gidl 8 |

Returning Value

gl IR §al T substring &l Ugdl index return fohar SITdT 8 3R substring gal &l ST 8 ot valueError
exception 31T AT § |

String # find() function 3R index() function Te i€ gid ¢ |

String # find() function 3R index() function Te ¥ gId & | find() substring found =&l glar g at '- 1’

return @dT & 3R index() substring found =gl gia1 & af valueError exception ¢ 2ar g |
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Source Code :

str = "Hello World"
print(str.index("o0"))
print(str.index("o", 6))
print(str.index("0", 2, 5))

Output :

4
4
4

isalnum() String Method

isalnum() function & 3R character aT string alphanumeric a1 alphabetic ar numeric gtaT g at true
return <l g 3R gl 8id g di false return gl g |

Syntax

str.isalnum()

Parameter
isalnum() function & f&W parameter gl BT & |

Returning Value
3R character aT string alphanumeric a1 alphabetic aT numeric T § dt true return AT g 7R g

gid & dt false return T & |

Source Code :

print("10".isalnum()) #True
print("o1".isalnum()) #True
print("Hello123".isalnum()) #True
print("123Hello".isalnum()) #True
print("Hello".isalnum()) #True
print("123".isalnum()) #True
print("1".isalnum()) #True
print("@".isalnum()) #False
print("@Hello".isalnum()) #False
print(" ".isalnum()) #False

Output :

True
True
True
True
True
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True
True
False
False
False

isalpha() String Method

isalpha() function & 3R character AT string alphabetic 1T & dt true return HdT g 3R 8l 8id & di
false return giaT 8 |

Syntax
str.isalphal)

Parameter
isalpha() function & &g parameter & g1 & |

Returning Value
3R character aT string alphabetic T § T true return &dT § 3R 78! 8Id & df false return AT § |

Source Code :

print("10".isalphal()) #False
print("o1".isalphal()) #False
print("Hello123".isalpha()) #False
print("123Hello".isalpha()) #False
print("Hello".isalpha()) #True
print("123".isalphal()) #False
print("1".isalphal()) #False
print("@".isalpha()) #False
print("@Hello".isalpha()) #False
print(" ".isalpha()) #False

Output :

False
False
False
False
True

False
False
False
False
False
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isdecimal() String Method

isdecimal() function & 3WR character a7 string decimal 8T & df true return &dT & 3R gl 8id & al
false return glar g |

Syntax

str.isdecimal()

Parameter
isdecimal() function & foTT parameter &1 a1 & |

Returning Value
3R character aT string decimal 8T § dt true return dT g 3R 78! 8Id & df false return AT g |
Source Code :

print("1".isdecimal()) #True
print("10".isdecimal()) #True
print("0".isdecimal()) #True
print("123Hello".isdecimal()) #False

Output :

True
True
True
False

isdigit() String Method
isdigit() function # 3R character a7 string digit 8T § df true return &dT & 3R 78! 8Id & ! false
return grar g |
Syntax
str.isdigit()

Parameter

isdigit() function & folT parameter & glaT g |

Returning Value

3R character AT string digit i1 & @l true return &3l g 3R T&i gid g af false return giAT 8 |

isdecimal() function 3R isdigit() function T S1¥ 8id & |

Source Code :

print("1".isdigit()) #True
print("10".isdigit()) #True
print("0".isdigit()) #True
print("123Hello".isdigit()) #False
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Output :

True
True
True
False

isidentifier() String Method

isidentifier() function # 1T 7Y string aT character Y& valid identifier § a1 78! & boolean value &
return forar STaT 8 |

Syntax

str.isidentifier()

Parameter
isidentifier() function & folT parameter &l giar & |

Returning Value
3R valid identifier 89T € al true return &dT & 3R T8l 8id & dt false return 841 g |

identifier @ Ada@ Uah valid variable name 8T & |

Source Code:

print("l".isidentifier()) #True
print("Hello123".isidentifier()) #True
print("123Hello".isidentifier()) #False
print("123".isidentifier()) #False
print("_".isidentifier()) #True
print("_Hello".isidentifier()) #True

Output :

True
True
False
False
True
True

193



islower() String Method

islower() function & f&T 7Y string a1 character lowercase & & a1 &l & check @ boolean value #
return forar STTaT g |

Syntax

str.islower()

Parameter
islower() function & folT parameter &l a1 § |

Returning Value
3R &1 T string AT character lowercase # g1AT g af true return &<dT g SR &l gid g af false

return glar g |

Source Code :

print("Hello".islower()) #False
print("hello".islower()) #True
print("hello123".islower()) #True
print("123hello".islower()) #True
print("@hello".islower()) #True

Output :

False
True
True
True
True

isnumeric() String Method

isnumeric() function & &g Y string a1 character numeric & g a1 78! & check & boolean value &
return fhar SITaT § |

Syntax

str.isnumeric()

Parameter
isnumeric() function & folT parameter Tgi a1 & |

Returning Value
3R &1 M7 string AT character numeric ® gidT 8 dt true return dl 8 3R gl 8Id & df false return

glarg |
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Source Code :

print("123".isnumeric()) #True
print("0".isnumeric()) #True
print("Hello".isnumeric()) #False
print("hello".isnumeric()) #False
print("hello123".isnumeric()) #False

Output :

True
True
False
False
False

isprintable() String Method

isprintable() function # f&Q 7Y string a1 character printable g a1 78! & check @< boolean value &
return fohar SITaT @ |Syntax for isprintable() String Function

Syntax
str.isprintable()

Parameter
isprintable() function & Y parameter 781 81T 8 |

Returning Value
3R &A1 T string AT character printable 8T 8 df true return idT g 3R gl gIdT & di false return

giarg |

Source Code :

print("123".isprintable()) #True
print("0".isprintable()) #True
print("Hello".isprintable()) #True
print("hello".isprintable()) #True
print("hello123".isprintable()) #True
print("\n".isprintable()) #False

Output :

True
True
True
True
True
False
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isspace() String Method

isspace() function & f&T Y string a1 character &% space § a1 7@l & check @& boolean value #
return foar SiraT 8 |

Syntax

str.isspace()

Parameter
isspace() function & T parameter &l glaT 8 |

Returning Value

3R &A1 T string a7 character # &t space giaT & @l true return &ar g 7R g gidT & df false
return giaT & |

Source Code :

print("Hello World".isspace()) #False
print(" Hello123".isspace()) #False
print("@Hello ".isspace()) #False
print("\t".isspace()) #True

print(" ".isspace()) #True

print(" ".isspace()) #True

Output :

False
False
False
True
True
True

istitle() String Method

istitle() function ® f&T T string; title string & a1 T8l & check @¥h boolean value # return forar ST 8
|

Syntax
str.istitle()

Parameter
istitle() function & fT parameter T8l glaT & |

Returning Value
3R &A1 T string title string 81dT & @ true return &RdT g 3R &l gial g af false return giAT g |
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Source Code :

print("Hello World".istitle()) #True
print("Hello world".istitle()) #False
print("hello world".istitle()) #False
print("hello 123".istitle()) #False
print("hello123".istitle()) #False

Output :

True

False
False
False
False

isupper() String Method

isupper() function & f&T 7T string a1 character uppercase # g a7 a1 & check &< boolean value &
return fohar SiraT 8 |

Syntax
str.isupper()

Parameter
isupper() function & T parameter gl glaT & |

Returning Value

3R &A1 1T string AT character uppercase & gidT & dt true return &dT & 3R gl 8Id & df false
return giaT & |

Source Code :

print("Hello".isupper()) #False
print("hello".isupper()) #False
print("HELLO123".isupper()) #True
print("123HELLO".isupper()) #True
print("@HELLO".isupper()) #True

Output :

False
False
True
True
True
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join() String Method

join() function # f&T T elements & sequence @t sl seperator ¥ join @b string &t return fohar Sar
g |

Syntax

str.join()

Parameter
join() function & folT parameter & giaT 8 |

Returning Value

sequence & g Udh element @l fhelt string & seperate &<ah 3R I cocatenate &< string @l return
fohaT STar 8 |

Source Code :

sep = "$"

str = "Hello"

print(sep.join(str))

List = ["H", "e", "l", "l", "0"]

print(sep.join(list))

tuple = ("H", "e", "L", "L", "0")

print(sep.join(tuple))
Output :

HSeSLSLSo

HSeSLSLSo

HSeSLSLSo

ljust() String Method
ljust() function & string @ left & justfy &< 3R width & fgam@ ¥ f&U 7Y character ¥ fill = string @t
return fohar STaT 8 |
Syntax
str.ljust(width, fillChar)

Parameter

width : I8f R return fhd STHaT string &l length gidt 8 | 3R original string & &# length & STt g at
original string return a1 ST § |

fillChar : Optional. original string & SamaT width & St g dt aTehl space @ 89 character & fill frar Srar
& | oR fear 7g) Sar at default space( ) glaT 8 |

Returning Value
string @t left # justfy @<dh 3R width & Ba1@ & U 7 character 9 fill @ string & return &RAT ¢ |
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Source Code :

str = "Hello World"
print(str.ljust(20, "!"))
print(str.ljust(20))

Output :

Hello World

rjust() String Method

rjust() function  string @l right & justfy &< 3R width & fgama @ f&Q 7T character ¥ fill < string
&I return fhar STaT 8 |

Syntax
str.rjust(width, filLChar)

Parameter
width : I8l R return frd STHaT string &l length gidt 8 | 3R original string & &# length & STt 8 at
original string return foar ST 8 |

fillChar : Optional. original string @ Sa1ar width & SI1dt g dt aThl space @ 89 character & fill fRar Srar
& | 3R fear gt S at default space( ) AT @ |

Returning Value

string @ right & justfy @< 3R width & 89@ & 6T 7T character 9 fill &k string &l return aXaT g
|

Source Code :

str = "Hello World"
print(str.rjust(20, "))
print(str.rjust(20))

Output :

Hello World
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lower() String Method

lower() function & Uppercase @& character a7 string &f lowercase & convert forar SIrar 8 |

Syntax

str.lower()

Parameter

lower() function & foIlT &I parameter 781 g1 & |
Returning Value

Lowercase H convert fhd 7Y string @t return fhar STaT & |

Source Code :

print("Hello World".lower())
print("HELLO WORLD".Lower())
print("HELLO123".Llower())
print("123HELLO".lower())

Output :

hello world
hello world
hello123
123hello

upper() String Method

upper() function & lowercase @& character T string & Uppercase # convert fhar ST g |

Syntax
str.upper()

Parameter

upper() function @& foIg &g parameter &l giaT ¢ |
Returning Value

Uppercase # convert fhd 1Y string @t return fhar SaT § |

Source Code :

print("Hello World".upper())
print("Hello world".upper())
print("hello123".upper())
print("123hello".upper())

200



Output :

HELLO WORLD
HELLO WORLD
HELLO123
123HELLO

swapcase() String Method

swapcase() function # 3FR string & characters; uppercase g df 39 lowercase H return &dT g 3R
lowercase g @ 3§ uppercase H return &RaT g |

Syntax

str.swapcase()

Parameter
swapcase() function & folg &I parameter 781 81T 8 |

Returning Value
T swapcased string @l return AT 8 |

Source Code :

print("Hello World".swapcase())
print("Hello world".swapcase())
print("hello123".swapcase())
print("123hello".swapcase())

Output :

hELLO wORLD
hELLO WORLD
HELLO123
123HELLO

Lstrip() String Method

Lstrip() function # left side(leading character) & &Q T4 character @' strip &< string &I copy return
& STt & |

Syntax
str.lstrip(char)

Parameter
char : Optional. String & & fSiF7 character(s) @ strip @<AT 8 at character(s) gl &R f&Q S1d & |

Returning Value

String @& Left side(leading character) & f&T Y character @t strip @< strip & copy return & St 8
| 3R strip -8l 8Id1 & al ‘original string' return foraT SITAT § | 201



Source Code :

str = "Hello World"

print(" Hello World".lstrip())
print(str.lstrip("Hel"))
print(str.Lstrip("e"))

Output :

Hello World
o World
Hello World

rstrip() String Method

rstrip() function # right side(trailing characters) & f&T g character @t strip @< string & copy
return &t STt § |

Syntax

str.rstrip(char)

Parameter
char : String & & fSI97 character(s) &' strip @=AT1 8 at character(s) Igf &R iU S1d & |

Returning Value

String o right side(trailing characters) ¥ T 7T character @t strip &< strip &l copy return &l STt
& | SR strip 781 8IdT & dt ‘original string' return fohar STar 8 |

Source Code :

str = "Hello World"
print("Hello World  ".rstrip())
print(str.rstrip("ld"))
print(str.rstrip("L"))

Output :

Hello World
Hello Wor
Hello World
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strip() String Method

strip() function & left side(leading characters) 3iR right side(trailing character) ¥ &q 77 character
&l strip @< string &I copy return @t SAT @ |

Syntax
str.strip(char)

Parameter
char : Optional. String ® & fSiF7 character(s) @ strip @<AT 8 at character(s) Igf &R iU S1d & |
Returning Value

String & left side(leading characters) 3R right side(trailing character) & f&T 77 character @t strip
eeh string T copy return @ STt & |

Source Code :

strl =" Hello World
print(stri.strip())
print(stril.strip("He"))

str2 = "Hii Rakesh Hii"
print(str2.strip("Hii"))

print(str2.strip("ii"))

str3 = "Hello World"
print(str3.strip("re"))

Output :

Hello World
Hello World

Rakesh

Hii Rakesh H

Hello World

partition() String Method

partition() function # f&T 7Y String & AT seperator @ first occurrence @ tuple & &9 & @ & tuple
&t return forar STaT @ |

Syntax

str.partition(sep)

Parameter
sep : T8l R & seperator BIdT & | 34 seperator &l #AGE & string & <= 8 tuple # return fd Sd & |
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Returning Value

Return gQ Tuple # String & 3 elements return gid & |

UgelT f@dT : SR seperator found =81 giaT & df QT string I8l UR 31TdT & 3fR &Tehl & &l blank &t 3§ SI1d € |
3R String & Uga &l seperator found gidT & df & blank gdT & | Hare example & |

=T fg=an © SR seperator found =gl glaT g dt blank g ST € |
3R String o Ugd af seperator found a1 & d seperator aTel %1 gl R 37T 8 | =are example g€

oot f@=r : 3R separator found =@l gtaT & df blank g STaT @ |
3R String & Ugd 8l separator gidT ¢ dt separator el Bl =1 g & dgl W 3rar ¢ | H=aren

example 3¢ |

partition() function case-sensitive gidT g |

3R String ® separator found gidaT1 & df at 3 elements @Tet tuple & &9 & element W AT & |

first occurrence last occurrence
Programming fig| good [is very good

Source Code :

string = "Programming is good"

print(string.partition(‘computer’))
#tcomputer is not found
#Output : (Programming is good', ", ")

print(string.partition('pro'))
#tpro is found but partition() is case-sensitive
#Output : (Programming is good', ", ")

print(string.partition('Pro'))
#Pro is found
#Output : (", 'Pro’, 'gramming is good’)

print(string.partition('is'))
#'is' is found
#Output : (Programming ', 'is', ' good’)

print(string.partition('good’))

#t'good' is found
#Output : (Programming is ', 'good’, ")
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Output :

(‘Programming is good, ", ")
(‘Programming is good', ", ")
(", 'Pro’, 'gramming is good)
(‘Programming ', 'is', ' good')
(‘Programming is ', 'good’, ")

rpartition() String Method

rpartition() function & f&T Y String & foTT seperator @7 last occurrence @l tuple & &9 & 7@ & tuple
@ return forar SITaT € |

Syntax

str.rpartition(sep)

Parameter
sep : T8l IR ¥ seperator gidT & | 39 seperator &l #&E I string & i< g tuple # return fRd S1d & |

Returning Value
Return gT Tuple # String & 3 elements return gid 8 |

g fg=r : 3R separator found g gidT & a & blank g ST 8 | 3R separator &3 # found gidr @
dl, separator @l Bisch s g3 fgTT T8l uR 311 W11 ¢ |

&u fg®1 : 3R separator found =@l gIdT & dt & blank g SITAT 8 | 3FR separator [F3d # found gidT 8
dt, seperator ITAT f3TT T8I UR 37T ST § |

=T f@9n : 3R separator found &l g1 & @t IgT WX QX string 31T SI1AT & | 3R seperator [F3T H
found gIdT & dl, separator t Bigeh S=I g3 fGET T8I TR 3T ST 6 |

rpartition() function case-sensitive g1 g |

3R String # separator found g1 & a@f @ 3 elements atet tuple & T & element W g1 § |

first occurrence last occurrence

Programming fis| good fis| very good
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Source Code :

string = "Programming is good"

print(string.rpartition(‘computer’))
#computer is not found
#Output : (", ", 'Programming is good’)

print(string.rpartition('pro'))
#tpro is found but rpartition() is case-sensitive
#Output : (", ", 'Programming is good’)

print(string.rpartition('Pro'))
#Pro is found
#Output : (", 'Pro’, 'gramming is good’)

print(string.rpartition('is'))
#'is' is found
#Output : (Programming ', 'is', ' good’)

print(string.rpartition('good’))

#'good' is found

#Output : (Programming is ', 'good’, ")
Output :

(", ", 'Programming is good')
(", ", 'Programming is good)
(", 'Pro’, 'gramming is good)
(
(

noo
’

noou
’
7

Programming ', 'is', ' good’)
Programming is ', 'good’, ")

replace() String Method

replace() function & String @& T f&T 7T old substring & I+ occurrence AT substring & replace &
string @' copy return @' STt & |

Syntax

str.replace(oldsubStr, newsubStr, max)

Parameter

oldsubsStr : String & & fSi9 substring @' replace &=AT & € @l substring Igi W f&ar STar 8 |
newsubStr : Replace fhd Y substring @t STg shIFET substring &A1 ST, at string I8l TR ATAT € |
max : Optional. STTET & STET string & E3ATd ¥ fhd= replace 3 g @l number T8l WR a1 ST & |

Returning Value
old substring & 9 occurrence 7T substring & replace @ string &t copy return &l STt & |
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Source Code :

str = "Hello World Hello Ramesh Hello Friends"

print(str.replace("ello", "ii"))
#Output : Hii World Hii Ramesh Hii Friends

print(str.replace("ello", "ii", 2))
#Output : Hii World Hii Ramesh Hello Friends

Output :

Hii World Hii Ramesh Hii Friends
Hii World Hii Ramesh Hello Friends

rfind() String Method
rfind() function & f&Q 7Y substring @t & string # gae 34T STRERT index return fohar ST g |

Syntax
str.rfind(subStr, start, end)

Parameter

subStr : gl IR substring g1d1 8 | {99 & string ® geT1 <A |

start : 987 | starting index gidt & | 3R fear Aa! S '0' default value gt 8 |

end : T8 W ending index gidt & | 3R f&aT 81 STaT string @ length(len(str)) default gidT & |

Returning Value

ggl W §&l T substring T 3MMRAL index return fRaT STdT & 3R substring ge&T =&l Sirar 8 df '-1' return
gIaT g |

rfind() function; find() function & fAeg g1 & |

String # rfind() function 3R rindex() function & i€ gid & | rfind() substring found =&l glar g at '-1'
return @&RdT g 3R rindex() substring found 78! 8T & dt valueError exception ¢ 2ar g |

Source Code :

str = "Hello World"

print(str.rfind("L"))
print(str.rfind("l", 6))
print(str.rfind("l", 2, -3))

Output :

9
9
3
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rindex() String Method
rindex() function # f&T 71T substring ! J&4 string H §&ehr ITehT SRR index return T Sar 8 |

Syntax

str.rindex(subStr, start, end)

Parameter

subStr : I8l W substring gla1 8 | 59 7= string # a1 SR |

start : 981 R starting index &Yt & | 3R fear &l Smar ‘0’ default value gt € |

end : T81 W ending index gidt & | 3R f&am A1 ST string &Y length(len(str)) default gt g |

Returning Value
gl IR &l T substring &l SRR index return fohaT ST @ SR substring §&T gl SrdT @ af valueError
exception 31T STAT § |

String # rfind() function 3R rindex() function T& ¥ 8Id & | rfind() substring found 7! glar g at '-1'
return @3ar g 3R rindex() substring found =81 g1 & @ valueError exception & a1 § |

Source Code :

str = "Hello World"

print(str.rindex("l"))
print(str.rindex("l", 6))
print(str.rindex("l", 2, -3))

Output :

9
9
3

split() String Method
split() function & &T 7Y seperator ¥ string @& split & List(sequence) H return fhaT ST 8 |

Syntax

str.split(sep, max)

Parameter

sep : Optional. T8l | string; split & & felg seperator f&ar STaT 8 | I8l W default value 'space’( ) giar
g |

max : Optional. I8l R S+ split T1fgT 3T +1 splits list & return fRd SI1a & | I8 R default value
-1 g g |
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Source Code:

str = "Hello World Hello Ramesh";
print (str.split(" ", 2))

str = "Hello, World, Hello, Ramesh";
print (str.split(",", 2))

str = "Hello, World, Hello, Ramesh";
print (str.split("e", 3))

str = "Hello, World, Hello, Ramesh";
print (str.split("l", 3))

Output :

['Hello', 'World', 'Hello Ramesh']
['Hello', ' World', ' Hello, Ramesh']
['H', '"Wo, World, H', 'LLo, Ram’, 'sh']
[He', ", 'o, Wor', 'd, Hello, Ramesh']

startswith() String Method
startswith() function & f&Q 7Y prefix @t string & end W check @< boolean value return &ar g |

Syntax

str.startswith(prefix, start, end)

Parameter
prefix : T8f W prefix AT tuple # prefix a1 AT 8 |
start : Optional. T YT position it & | ST&T & string # prefix @t check fovar sirar g |

end : Optional. & 3ifa® position gidl & | ST dah string # prefix @t check fohar STaT 8 |
startswith() function; case sensitive g1 ¢ |

Returning Value
3R string & start R prefix Aerdr g @ 'True' return gia1 g 3R 3R a1 fAerdar & @t 'False’ return giar 8 |

Source Code :

str = "Hello World"

preTup = ("Hello", "World")

print(str.startswith(preTup)) #True

pre = "He"

print(str.startswith(pre)) #True

pre = "hello”

print(str.startswith(pre)) #False startswith() is case-sensitive
pre ="e"

print(str.startswith(pre, 1, 5)) #True

print(str.startswith(pre, 2, 6)) #False
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Output :

True
True
False
True
False

title() String Method
title() function & Normal string @t title string & convert &< return &ar g |

Syntax
str.title()

Parameter

title() function & oW &I parameter 81 81T & |

Returning Value

T function string & & word @7 UgdT character uppercase # convert &< return &dar g |

Source Code :

strl = "hello world"
print(stri.title())
str2 = "123hello"
print(str2.title())
str3 = "@hello"
print(str3.title())

Output :

Hello World
123Hello
@Hello

zfill() String Method

zfill() function & 3R string & S41&T length(width) & STt € a Left side @ sifafR<h STg W '0' & Sirar @
3fRR string &t copy return &t STt & |

Syntax
str.zfill(width)

Parameter

width : I8l &R return &l STHdTett string &t length & S 8 | 3R original string & &d width & STt g ot
original string return T ST § |
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Returning Value

Jifafeh width W Lleft side & '0' @! padded @< string &t copy return i STt § |

Source Code :

str = "Hello World"
print(str.zfilL(20))
print(str.zfill(30))
print(str.zfill(5))

Output :

000000000Hello World
0000000000000000000Hello World
Hello World

len() String Method
len() function # string @' length return @ SITdt & |

Syntax

Len(str)

Parameter
str : I8f ®R 519 string & length return &t 8 at string f&ar SiraT 8 |

Returning Value
T8l W string & length number # return & STt 8 |

Source Code :

str = "Hello World"
print(Llen(str))

Output :
11

max() String Method
max() function & string & ¥ max character &t return fhar STaT @ |

Syntax

max(str)
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Parameter
str : {519 string & & max character @&t return &=AT g at string I8f W a1 STar 8 |

Returning Value
Tal W max character & return farar STaT g |
min() 3R max() function # ascii value & @919 ¥ character @t return fRar SraT & |

Source Code :

str = "Hello World"
print(max(str))

Output :

r

min() String Method
min() function & string & & max character @t return fohar SITaT € |

Syntax

min(str)

Parameter
str : {9 string & & min character &t return &A1 8 at string I8l WR & ST § |

Returning Value
T&l IR min character @l return fraT ST € |
min() 3R max() function # ascii value & 891 & character @t return fRar SraT & |

Source Code :

str = "Hello World"
print(min(str))

Output :
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Date and Time Module Introduction

—

& U& Programming Language # Date 3R Time @&l concept gidT & |

Python & #ff Date 3fR Time @7 concept glaT 8 |

Date 3R time & fIY & modules &l import &A1 Usdl g | 99 & $® Modules 2 g 1T 2 |
e time Module
e datetime Module
e calendar Module

time : time module ¥ 5gd ¥R date 3R time ¥ related functions, classes 3R constants gld ¢ |
datetime : datetime module & #ff constants, classes; date 3R time & related gd & | & module
date 3R time & 1Y T P & [T Object-Oriented Programming & s9/—IT 7T § |

calendar : Calendar module & calendar @ related & functios 3R classes 8id & |

Ticks/Timestamp in Python

12.00am January 1, 1970 ¥ 3fadeh & sid §7 seconds @t Ticks' &hgd & |
Python # 12.00am January 1, 1970 & 3fede & slid §U seconds @l return &4 & falg time module #
'time()' @ function gId1 8 | ¥ time() function sfid g7 seconds @ifloating-point number # return &=dr ¢ |

For Example
import time
print("Timestamp/ticks :",time.time())

#Output :
#Timestamp : 1497628217.2675047

What is epoch in Python?

epoch & gA2M 12.00am January 1, 1970 gia1 & | Python & time module & 'gmtime()' 9 function &
epoch @l return forar SITAT 8 |

Source code :

import time
print("epoch :",time.gmtime(0))
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Output :

epoch :
time.struct_time(
tm_year=1970,
tm_mon=1,
tm_mday=1,
tm_hour=0,
tm_min=0,
tm_sec=0,
tm_wday=3,
tm_yday=1,
tm_isdst=0)

Time Module

—

time module # date 3R time ¥ related §® functions 3R constants gld & | time module & $&
classes C a1 C++ # & g | [ faU gY example # gmtime() function & C a1 C++ # 99 gY 'struct_time' 38
object &I return fahar T 8 |

Source code :

import time
print(time.localtime())

Output :

time.struct_time(
tm_year=2017,
tm_mon=6,
tm_mday=16,
tm_hour=17,
tm_min=4,
tm_sec=32,
tm_wday=4,
tm_yday=167,
tm_isdst=0)
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struct_time structure & $® attributes gid & |

Index Attribute Values
0 tm_year Year in 4 Digit(for eg, 2017)
1 tm_mon 1 to 12(Months)
2 tm_mday 1 to 28,29,30,31(Days)
3 tm_hour 0 to 23(Hours)
4 tm_min 0 to 59(Minutes)
5 tm_sec 0to 61 (60 or 61 are leap-seconds)
6 tm_wday 0 to 6(Weekday)
7 tm_yday 1 to 366(Yearday)
8 DST(Daylight Saving Time)
tm_isdst 0, if not DST
1, if DST,
-1, if not known about DST

How to Get Current Date and Time using time Module ?

Example @R localtime() gRT current time @ display feram mam & dfdhd g9 return g time ot S & Ugr
Tl ST TR B |

Source code :

import time
print("Current Time :",time.localtime())

Output :

Current Time : time.struct_time(tm_year=2017, tm_mon=6, tm_mday=17,
tm_hour=23, tm_min=16, tm_sec=7, tm_wday=5, tm_yday=168, tm_isdst=0)

Getting Current Date and Time in readable Format using time Module
Readable Format & current time @' return <A1 81 dt 'asctime()' function T S%HTA fohaT 7T & |

Source code :

import time
print(time.asctime())
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Output :
Sat Jun 17 23:38:53 2017

Important Attributes of 'time' Module

Attributes Description

altzone T local DST timezone &7 offset; seconds H return &dr g |
daylight T local DST timezone @7 offset; seconds ® return &aT & |
timezone T local DST timezone &7 offset; seconds & return &dr g |

local(non-DST) timezone 3R local DST timezone & 9TV 4T ITh fa-T tuple
T return g4 & |

tzname

altzone time Module Attribute

altzone g9 time module attribute & local DST timezone @t offset; seconds # return &dT g | 3R
daylight nonzero gIdT & dl 59T g&dAT fohar ST 8 |

Syntax

time.altzone

Returning Value
altzone ¥ attribute seconds # local DST timezone T offset return &dr ¢ |

Source Code :

import time
print(time.altzone)

Output :
-23400

daylight time Module Attribute

daylight g9 time module attribute ¥ 3"R DST(Daylight Saving Time) timezone defined gia1 g at
nonzero value return gidt & |

Syntax
time.daylight
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Returning Value

daylight & attribute & 3R DST timezone defined 8idT & df nonzero value return gt 8 |

Source Code :

import time
print(time.daylight)

Output :
0

timezone time Module Attribute

timezone 29 time module attribute T local(non-DST) timezone T offset seconds & return &dr ¢ |

Syntax

time.timezone

Returning Value

timezone & attribute & seconds & local(non-DST) timezone T offset return &dr & |

Source Code :

import time
print(time.timezone)

Output :
-19800

tzname time Module Attribute

tzname 3 time module attribute; local(non-DST) timezone 3R local DST timezone & I1Y IT IGh
ST tuple H return g4 & |

Syntax

time.tzname

Returning Value

tzname & attribute T local(non-DST) timezone 3R local DST timezone & 1Y AT 3G T tuple &

return gid & |
Tuple & Ugat item # local(non-DST) timezone @ string 81T 8 |

Tuple & & item & local DST timezone @I string 81T & a7 78! gidT & |
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Source Code :

import time

print(time.tzname)
print(time.tznamel[0])
print(time.tzname[1])

Output :

(India Standard Time', ‘India Daylight Time')
India Standard Time
India Daylight Time

Important Functions of ‘time' Module

Attributes Description

asctimel) fdQ g time tuple @t a1 gmtime() AT localtime() & return gHare
struct_time @ string & convert @< return &RaT g |

ctime() epoch local time(Jan 1 05:30:00 1970) 3R &Y Y seconds ITH add &
39 time @&t string # return foraT ST § |

gmtime( epoch GMT time(Jan 1 00:00:00 1970) 3R f&¥ 7Y seconds ITH add &=

39 time @l struct_time # return fRar SITar € |

Llocaltimel()

epoch local time(Jan 1 05:30:00 1970) 3R T Y seconds ITH add &
3T time @ struct_time & return forar STaT 8 |

f&Q gU time-tuple T struct_time @l floating-point value @l seconds #

mktime()
return T g |

sleep() g9 function &I 3%HTe calling thread @t suspend &=A o fery fohar STaT 8 |

strftime() time-tuple a1 'gmtime() a1 localtime()' & return giHaret 'struct_time' 3R
fdQ ¢ format & 'time' @l return foRar SiraT 3 |

strptimel) f4Q gU format & SR string &l parse &<k 'struct_time' | return fesar Srar
g |

timel) epoch GMT time(Jan 1, 1970, 00:00:00) & e &t g time !

seconds(floating-point number) & return &aT g |
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asctime() time Module Function

asctime() 29 time module function f&Q gY time tuple &1 a1 gmtime() a1 localtime() & return gHaret
struct_time @t string & convert &< return &aT g |

Syntax

time.asctime(tuple/struct_time)

Parameter

tuple/struct_time : Optional. gl & time-tuple a1 'gmtime() AT localtime() function' & return
gHaret stuct_time @t fear SaT 8 |

Returning Value

asctime() & function T Y time-tuple a1 'gmtime() a7 localtime() function; gRT return giRaret
struct_time @l string & return &ar g |

Example for asctime() time Module Function without parameter

asctime() function W 3FR parameter f&ar gl SaT € ot current time 'Sun Jun 18 19:20:28 2017' 39
format  string & return glaT g |

Source Code :

import time
print(time.asctime())

Output :
Sun Jun 18 19:20:28 2017

Example for asctime() time Module Function with ‘time-tuple'
parameter

time-tuple # 9 parameter a7 tuple & items gid g | 2 tuple & items shaJaR fear T 8 |
(Year, month, day, hour, minute, second, wday, yday, isdst)

asctime() function W &g 7Y time-tuple W f&& §Y time &t string # convert &3eh return a1 § |

Source Code :

import time

tupleTime = (1993, 12, 31, 23, 59, 59, 6, 365, 0)
#(Year, month, day, hour, minute, second, wday, yday, isdst)

print(time.asctime(tupleTime))
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Output :
Sun Dec 31 23:59:59 1993

Example for asctime() time Module Function with 'gmtime()' parameter
gmtime() & function current GMT Time @ struct_time & return &d1 g |

Example # asctime() function & localtime() 39 function @ parameter & U & ferar AT & |

Source Code :

import time
print(time.asctime(time.localtime()))

Output :
Sun Jun 18 19:56:18 2017

ctime() time Module Function

ctime() 39 time module function; epoch local time(Jan 1 05:30:00 1970) 3R f&T 7Y seconds 39H
add &k 39 time @l string & return fhar STaT @ |

Syntax

time.ctime(sec)

Parameter
sec : T8l W seconds f&U SI1d & | ¥ epoch time W add farar ST & | I8T &R negative value =gl & s
Gepd! |

ctime() 3R localtime() & EHT Y I functions g wfch ctime() time @t readable string & return &xar
£ 3R localtime() time @t 'struct_time' & return &dr g |

Returning Value

ctime() & function epoch local time(Jan 1 05:30:00 1970) 3R &Y T seconds ITH add = 3T
time ! string & return f&haT SITaT & | 3R seconds f&U 781 SI1d dt current local time; string & return

giarg |
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Example for ctime() time Module Function without parameter
3R parameter &1 g1 ST 8 df current time return gidT & |
Source Code :

import time
print (time.ctime())

Output :
Sun Jun 18 21:17:18 2017

Example for ctime() time Module Function with 'seconds' parameter

3R 'sec’ parameter &1 SITdT ¢ dt f&U g4 seconds 3R epoch local time W add &<eh 39 time i
string # return forar SITaT 8 |
Source Code :

import time
print (time.ctime(46))

Output :
Thu Jan 1 05:30:46 1970

gmtime() time Module Function

gmtime() 39 time module function; epoch GMT time(Jan 1 00:00:00 1970) 3R f&U 7T seconds 3T/
add & 3T time @l struct_time # return fohar Srar € |

Syntax

time.gmtime(sec)

Parameter

sec : T8l | seconds T ST € | S epoch GMT time W add fehar ST & | I8f )R negative value T8
&l ST ehdT |

Returning Value

gmtime() & function epoch GMT time(Jan 1 00:00:00 1970) 3R f&U Y seconds 39" add &< 39
time @Y struct_time # return fRar SITaT € | SR seconds R T81 &4 af current GMT time;
struct_time # return g1 g |
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Example for gmtime() time Module Function without parameter
3R parameter f&ar g ST & @ current GMT time; struct_time & return giaT 8 |

Source Code :

import time
print (time.gmtime())

Output :

time.struct_time(tm_year=2017, tm_mon=6, tm_mday=18, tm_hour=16, tm_min=4,
tm_sec=4, tm_wday=6, tm_yday=169, tm_isdst=0)

Example for gmtime() time Module Function with 'seconds' parameter

TR 'sec’ parameter f&aT SraT @ at faQ §T seconds 3R epoch GMT time WR add & 39 time &t
struct_time # return fohar Srar g |
Source Code :

import time
print (time.gmtime(46))

Output :

time.struct_time(tm_year=1970, tm_mon=1, tm_mday=1, tm_hour=0, tm_min=0,
tm_sec=46, tm_wday=3, tm_yday=1, tm_isdst=0)

Example for Convert struct_time to string
3R struct_time @t string(readable format) & convert AT 8 @l 'asctime()' function T s%aHTer fhar
ST 8 |

Source Code :

import time
print (time.asctime(time.gmtime(46)))

Output :
Thu Jan 1 00:00:46 1970
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localtime() time Module Function

localtime() 38 time module function; epoch local time(Jan 1 05:30:00 1970) 3fR &Y 7Y seconds
399 add R 39 time @ struct_time H return forar STar g |

Syntax

time.localtime(sec)

Parameter

sec : T8I W seconds &Y SI1d & | 14 epoch time W add farar STar & | @8T &R negative value =gl € S
gepd! |

ctime() 3R localtime() & T Uah SI& functions g @fdh ctime() time &I readable string & return &=dr

g 3R localtime() time &t 'struct_time' & return &dr g |

Returning Value

localtime() & function epoch local time(Jan 1 05:30:00 1970) 3R f&T 7T seconds ITH add &b 39

time @l struct_time H return fRar SITaT 8 | SR seconds f&T Tai ST dt current local time;
struct_time # return g1 g |

Example for localtime() time Module Function without parameter

3R parameter &1 AgT ST 8 df current time 'struct_time' & return giar g |
Source Code :

import time

print (time.localtime())
Output :

time.struct_time(tm_year=2017, tm_mon=6, tm_mday=18, tm_hour=22,
tm_min=36, tm_sec=7, tm_wday=6, tm_yday=169, tm_isdst=0)

Example for localtime() time Module Function with 'seconds' parameter

3R 'sec’ parameter &1 S7dT ¢ 4t f&U g4 seconds 3R epoch local time W add &<eh 39 time ol
struct_time # return faar STaT g |
Source Code :
import time
print (time.localtime(46))
Output :

time.struct_time(tm_year=1970, tm_mon=1, tm_mday=1, tm_hour=5, tm_min=30,
tm_sec=46, tm_wday=3, tm_yday=1, tm_isdst=0)
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Example for Convert struct_time to string

3R struct_time @t string(readable format) & convert &A1 8t at ‘asctime()' function &I s%aHTe foRaT
ST |
Source Code :
import time
print (time.asctime(time.localtime(46)))
Output :
Thu Jan 1 05:30:46 1970

mktime() time Module Function

mktime() 39 time module function; f&Q g time-tuple &t struct_time @t floating-point value &t
seconds H return #ar g |

Syntax

time.mktime(time-tuple/struct_time)

Parameter

time-tuple/struct_time : I8 & time-tuple T struct_time f&ar Smar g |

mktime() function; localtime() & faeigper IeeT E1AT 3 |

Returning Value

mktime() & function &Y g4 time-tuple a7 struct_time @t floating-point value @l seconds H return
T § | 3R &g gar time valid 78l gid1 & dt 'overflowError' a1 'valueError' exception 311 SIaT & |

Source Code :

import time
timeTuple = (2015, 4, 24, 15, 3, 38, 1, 48, 0)

print (time.mktime(timeTuple))
#convert time-tuple/struct_time to seconds

print (time.localtime(time.mktime(timeTuple)))
#tconvert seconds to struct_time

Output :

1429868018.0
time.struct_time(tm_year=2015, tm_mon=4, tm_mday=24, tm_hour=15, tm_min=3,
tm_sec=38, tm_wday=4, tm_yday=114, tm_isdst=0)
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sleep() time Module Function
sleep() 39 time module function @ 8&HTA calling thread @ suspend &=+ & forg fohar STTaT 8 |

Syntax

time.sleep(sec)

Parameter
sec : g1 W calling thread &t suspend &A & 7 & seconds T STd & |

Returning Value
sleep() T function s +ft return 8l a1 ¢ |

Source Code :

import time

print (time.ctime())
time.sleep(1)

print (time.ctime())
time.sleep(1)

print (time.ctime())
time.sleep(1.50)
print (time.ctime())

Output :

Sun Jun 18 23:42:48 2017
Sun Jun 18 23:42:49 2017
Sun Jun 18 23:42:50 2017
Sun Jun 18 23:42:52 2017

strftime() time Module Function

strftime() & time module function; @R time-tuple a1 'gmtime() a1 localtime()' ¥ return gHar
'struct_time' 3R faQ g4 format & 'time' &l return fhar ST 8 |

Syntax

time.strftime(format, time-tuple/struct_time)

Parameter
format : & format string gidT & | T8T TR Y a1 Uah ¥ STaT 'directives' iU 91 € |

time-tuple/struct_time : Optional. I8l &R time-tuple a1 'gmtime() AT localtime()' ¥ return gHaTet
'struct_time' & f&am ST € | SR f&@n 78 SraT af current time @t f&Q §¢ format & display fewar Sirdr &

I
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Returning Value

strftime() & function time-tuple a1 'gmtime() AT localtime()' & return gHare 'struct_time' 3R Y g
format ¥ 'time' &t return ferar ST 8 |

Source Code :

import time

print (time.ctime())

time.sleep(1)

print (time.ctime())

time.sleep(1)

print (time.ctime())

time.sleep(1.50)

print (time.ctime())

Output :

Sun Jun 18 23:42:48 2017
Sun Jun 18 23:42:49 2017
Sun Jun 18 23:42:50 2017
Sun Jun 18 23:42:52 2017

Directives for Format String

Directive Description Example
%a abbreviated weekday name Tue
%A full weekday name Tuesday
%b abbreviated month name Apr
%B full month name April
%cC date and time representation Tue Apr 24 15:03:38 2015
%d day of the month(1 to 31) 24
%o day of th month(1 to 31) same as 24

%d
%g two digit Year 15
%G four digit year 2015
%h abbreviated month name. same Apr

as %b
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%H hour(24-hour clock)(00 to 23) 15
%I hour(12-hour clock)(01 to 12) 03
%)j day of the year(001 to 366) 048
%om month in number(01 to 12) 04
%M minute in number(00 to 59) 03
%p AM or PM according to time PM
Only time without second(24-
%R 15:03
hour clock), format HH:MM
%S second in number(00 to 61) 38
week number of the year(00 to 53)
%U . ) 07
(sunday is the first day of the week)
weekday in number(0 to 6)(sunday
%ow ) ) 2
is the first day of the week)
week number of the year(00 to 53)
%W . ' 07
(monday is the first day of the week
%ox Only date, format(mm/dd/yy) 04/24/15
%X Only time with second(24-hour 15:03:38
° clock), format HH:MM:SS T
%oy two digit year 15
%Y four digit year 2015
o timezone offset, format -HH:MM to 0530
+
. +HH:MM
%Z timezone name India Standard Time
%% for '%' character %
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Source Code :

import time

timeTuple = (2015, 4, 24, 15, 3, 38, 1, 48, 0)

print (time.strftime("%H:%M:%S %Y %b %d"))

print (time.strftime("%H:%M:%S %Y %b %d", timeTuple))
Output :

09:42:55 2017 Jun 19
15:03:38 2015 Apr 24

strptime() time Module Function

strptime() & time module function; f&Q g4 format & 38R string &l parse &< 'struct_time' # return
fohar ST 8 |

Syntax

time.strptime(timeStr, format)

Parameter

timeStr : I8l W time string & STl 8 | {918 faU gU format & AR parse foar Siran 8 |
format : 981 IR Ueh I1 Uah T 319k directives &8 ST1d 8 |

3R format & AR string parse &l gidT & a1 format ¥ 31fda string parse & Srdt g dt 'valueError'
exception 31T AT § |

Returning Value
strptime() & function fT g7 format & 31FHR string &l parse & 'struct_time' # return fhar Sram 8 |

Source Code :

import time
print (time.strptime("24 Jun 1995", "%d %b %Y"))

Output :

time.struct_time(tm_year=1995, tm_mon=6, tm_mday=24, tm_hour=0, tm_min=0,
tm_sec=0, tm_wday=5, tm_yday=175, tm_isdst=-1)
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time() time Module Function

time() 3 time module function; epoch GMT time(Jan 1, 1970, 00:00:00) & e &fid §Q time
seconds(floating-point number) & return &aT g |

Syntax

time.timel()

Parameter
time() & function & T HI1E parameter 81 81T & |

Returning Value

time() & function # epoch GMT time(Jan 1, 1970, 00:00:00) ¥ «ie sfid g4 time <l
seconds(floating-point number) & return &A1 8 |

Source Code :

import time

print (time.time())

print (time.gmtime(time.time()))

print (time.asctime(time.gmtime(time.time())))

Output :

1497851308.0017974

time.struct_time(tm_year=2017, tm_mon=6, tm_mday=19, tm_hour=5, tm_min=48,
tm_sec=28, tm_wday=0, tm_yday=170, tm_isdst=0)

Mon Jun 19 05:48:28 2017
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Python & numbers @ mathematical operations &= & fely math functions @I s%aHTe fohaT SITAT § |

Python & program # 3R math functions @1 s%HTeT AT 8 al 'math’ module @1 g&dTe fohar ST 8 |

Math Constants in Python
‘—

Important 'math’ Constants

Math Constant

Description

e Math &t 'E' Property Euler @l number return aar g |
inf infinity @ return #ar g |

nan not a number(nan) T IUF AT § |

pi pi @ value @&l return &A1 8 |

tau tau(t) &Y value @t return AT & |

e math constant

e & math constant; Math @1 'E' Property Euler @I number return &<dr & | & Number John Napier &
Natural Logarithm(loge) @7 base gl & |

e AT 2.718 BT & |

Syntax

math.e

Returning Value

e math constant e & value return &l STt € |

Source Code :

import math
print(math.e)

Output :

2.718281828459045
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inf math constant
inf & math constant; infinity @t return @ar g |

Syntax

math.inf

Returning Value

inf math constant; infinity @t return @ar g |

Source Code :

import math
print(math.inf)
print(-math.inf)

Output :

inf
-inf

nan math constant

nan & math constant; not a number(nan) & guiq &=dT ¢ |

Syntax

math.nan

Returning Value

nan math constant; not a number(nan) return &1 ¢ |

Source Code :

import math
print(math.nan)

Output :

nan

pi math constant
pi & math constant; pi &' value @& return #RaT g |

Syntax
math.pi
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Returning Value
pi math constant; pi & value @&t return &1 8 |

Source Code :

import math
print(math.pi)

Output :
3.141592653589793

nan math constant
tau T math constant; tau(t) &t value @&l return &A1 g |
tau T circle &1 2 BT § |

Syntax

math.tau

Returning Value
tau math constant; tau &Y value @t return sar g |

Source Code :

import math
print(math.tau)
print(2*math.pi)

Output :

6.283185307179586
6.283185307179586
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Math Functions in Python
—

Python & numbers ® mathematical operations @ & fely math functions @1 g&dATe fohaT ST 8 |

Python & program # 3R math functions T §&dHT &=AT 8 df 'math’ module T &iHTe fohar STaT @ |

Math Functions in Python

Math Function

Description

acos() f&Q ¢ number @ arc cosine; radians # return &RdT1 ¢ |

acosh() f&Q ¢ number @ inverse hyperbolic cosine; @t return &Rdr g |

asin() f&Q ¢ number @& arc sine; radians # return &ar g |

asinh() f&Q ¢ number @ inverse hyperbolic sine; &l return &ar g |

atan() f&Q ¢ number @ arc tangent; radians # return &R ¢ |

atan2() atan(y/x) @I radians & return &aT g |

atanh() f&Q ¢ number @ inverse hyperbolic tangent; @t return &Rdr g |

ceil() f&Q ¢ number @ ceiling value @t return &1 8 |

copysign() fdQ 8T x &Y value R y & sign &t copy & x &l return &1 3 |

cos() f&Q ¢ number @ cosine; radians # return &ar g |

cosh() feu g7 number aT hyperbolic cosine; return &<dr =

degrees|() f&Q ¢ number & angle @l radians ¥ degrees # return &ar g |

expl) f&Q ¢ number @&T exponential return & g |

expm1() f&Q ¢ number T exponential & '-1' &<a return &1 8 |

fabs) f&Q 8¢ number @I absolute value @t return T g |

factorial() f&Q ¢ number @ factorial @t return &1 g |

floor() f&Q ¢ number I floor value @ return AT g |

fmod() fdQ g x &l y ¥ divide & I remainder return R 8 |

frexpl) f&Q ¢ number & manissa 3R exponent &l (m, e) 9 tuple & &Y # return
FRATE |

fsum() f&Q §U sequence a1 collection @ items &I sum return &1 g |
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gcd() f&Q gU x 3R y @I gcd(Greatest Common Divisor) return &=d1 g |

hypot() ﬁrq gU x side 3R y side & Ae&g & hypotenuse(ahvf) floating-point number
# return HRAT 8 |

isclose() fdg g7 x 3Ry & close & a1 81 T boolean value # return FRAT§ |

isfinite() f&Q g3 number #afféd & a1 48l 3 Boolean value # return &ar g |

isinf() f&Q g3 number 3mafféd & a1 98 & Boolean value # return &t g |

Lldexp() x * (2**i) floating-point number & return &ar g |

Llog() f&Q ¢ number @1 natural logarithm return & g |

log10() f&Q ¢ Number @&T base-10 logarithm return &=ar g |

log1pl) f&T ¢ Number W '+1' &eh IFahT natural logarithm return & g |

log2() f&Q ¢ Number @&T base-2 logarithm return &=dr g |

modf) &g gu ﬂoating.—point T integer number @7 fractional part 3R integer
part &l tuple & return &A1 8 |

pow() X**y return &1 g |

radians() f&Q ¢ number & angle & degrees ¥ radians H return &Rdr g |

sin() f&Q 8¢ number & sine; radians # return a1 ¢ |

sinh() f&Q ¢ number @1 hyperbolic sine; return &=ar g |

sqrt() f&Q ¢ number @T square root return fhar ST 8 |

tan() f&Q ¢ number @& tangent; radians # return &ar 3 |

tanh() f&T 8¢ number @t hyperbolic tangent; return &ar 3 |

trunc) f&Q ¢ number &7 3R fraction part gid1 g df 38 remove @& integer value

@l return forar SITaT € |
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acos() Math Function
acos() & Math Function f&Q ¢ number & arc cosine; radians # return &R g |

Syntax

math.acos(x)

Parameter
X : T8I R number RATSTAT 8 | & number -1 @ +1 ST R8T & |

3R -1 9 +1 & 918X Al value & STt g af 'valueError' exception 3TdT 8 |

Returning Value

acos() Math function; number @7 arc cosine; radians & return &dr g |

Source Code :

import math
print(math.acos(0.80))
print(math.acos(1))
print(math.acos(-1))

Output :

0.6435011087932843
0.0
3.141592653589793

acosh() Math Function

acosh() @ Math Function f&g ¢ number @ inverse hyperbolic cosine; @t return &=dr g |

Syntax

math.acosh(x)

Parameter

X : Taf TR number &1 ST 2 |

Returning Value

acosh() Math function; number @T inverse hyperbolic cosine; @ return &ar g |
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Source Code :

import math
print(math.acosh(45))

Output :
4.499686190671499

asin() Math Function

asin() & Math Function &g §g number @ arc sine; radians # return &= g |

Syntax

math.asin(x)

Parameter
X : T8l W number AT STAT & | & number -1 G +1 F ST AT AT |

3R -1 & +1 & d1ex hl value & STt @ dt 'valueError' exception 31T 8 |

Returning Value

acos() Math function; number @t arc cosine; radians & return &dr ¢ |

Source Code :

import math

print(math.asin(0.90))

print(math.asin(1))

print(math.asin(-1))
Output :

1.1197695149986342
1.5707963267948966
-1.5707963267948966

asinh() Math Function
asinh() & Math Function f&g ¢ number T inverse hyperbolic sine; & return &ar g |

Syntax

math.asinh(x)

Parameter

X : Taf TR number a1 SIrar 2 |
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Returning Value

asinh() Math function; number @I inverse hyperbolic sine; & return &ar g |

Source Code :
import math
print(math.asinh(45))
Output :
4.49993310426429

atan() Math Function
atan() & Math Function f&Q g7 number @ arc tangent; radians # return &t g |

Syntax

math.atan(x)

Parameter
X : T8I R number RATSTAT € | @ number -1 @ +1 F ST HIAT 8§ |

3R -1 T +1 & 918X Al value & STt & af 'valueError' exception 3TdT 8 |

Returning Value

atan() Math function; number @T arc tangent; radians & return &ar g |

Source Code :

import math

print(math.atan
print(math.atan
print(math.atan
print(math.atan

0.90))
1))
-1))
50))

o~ o~ o~

Output :

0.7328151017865066
0.7853981633974483
-0.7853981633974483
1.550798992821746
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atan2() Math Function
atan2() & Math Function; atan(y/x) @t radians & return &ar g |

Syntax
math.atan2(y, x)

Parameter
y : I8f IR number &1 ST € |
X : Tl TR number &1 ST 2 |

Returning Value

atan2() Math function; atan(y/x) @t radians # return &3dT & | return gs value -pi 3R +pi o o= 6l
gl g |

Source Code :

import math
print(math.atan(1))
print(math.atan2(1, 1))
print(math.atan2(2, 2))
print(math.atan(2/2))

Output :

0.7853981633974483
0.7853981633974483
0.7853981633974483
0.7853981633974483

atanh() Math Function
atanh() & Math Function &7 g number @ inverse hyperbolic tangent; @l return &d1 g |

Syntax

math.atanh(x)

Parameter
X : T8I WR number T SITa1 € | I8T R -0.99 3R +0.99 o " &l value & St € |

Returning Value
atanh() Math function; number @ inverse hyperbolic tangent; @t return &aT1 g |
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Source Code :

import math
print(math.atanh(-0.99))
print(math.atanh(0.99))

Output :

-2.6466524123622457
2.6466524123622457

ceil() Math Function
ceil() & Math Function f&g ¢ number @ ceiling value @t return & g |

Syntax

math.ceil(x)

Parameter

X : Tl TR number &1 SIrar 2 |

floating-point number f&aT STaT & @t ITX &3t integer value return & STt 8 |

Returning Value
ceil() Math function; number &Y ceiling value & return AT g |

Source Code :

import math
print(math.ceil(4.49))
print(math.ceil(4.50))
print(math.ceil(4.51))
print(math.ceil(4.01))
print(math.ceil(-4.49))
print(math.ceil(-4.50))
print(math.ceil(-4.51))

Output :
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copysign() Math Function
copysign() & Math Function f&Q T x & value W y & sign @l copy &<eh x &l return &1 g |

Syntax
math.copysign(x, y)

Parameter
X : TgI TR number &1 ST 2 |
y : Igf IR number &1 ST € |

3R copysign U &l parameter @l $&iHTeT ohedl & dl ceil() 3R copysign() functions T ¥ 814 & |

3R x W y & sign &l copy &l gidt & dtf x &l absolute value return gidl g | absolute value; positive
gt & |

Returning Value

copysign() Math function; number &t ceiling value @' return &dT g |

Source Code :

import math
print(math.copysign(4.49, -5.8))
print(math.copysign(-4.49, 5.8))

Output :

-4.49
4.49

cos() Math Function

cos() & Math Function; &g ¢ number @& cosine; radians # return &Rdr g |

Syntax

math.cos(x)

Parameter

X : Tg TR number &1 S 2 |

Returning Value

cos() Math function; number @T cosine; radians H return &dr g | return g areft value -1 3R +1 &
SR gt & |
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Source Code :

import math
print(math.cos(45))
print(math.cos(-45))

Output :

0.5253219888177297
0.5253219888177297

cosh() Math Function
cosh() & Math Function; f&Q g7 number &1 hyperbolic cosine; return &=ai g |

Syntax

math.cosh(x)

Parameter

X : Taf TR number &1 SIrar 2 |

Returning Value

cosh() Math function; number @T hyperbolic cosine; return &dr g1

Source Code :

import math
print(math.cosh(30))
print(math.cosh(-30))
print(math.cosh(0.30))

Output :

5343237290762.231
-5343237290762.231
0.3045202934471426

degrees() Math Function
degrees() & Math Function; f&Q ¢ number & angle @t radians @ degrees # return &=di g |

Syntax

math.degrees(x)

Parameter

X : T8I W number fear STar g |
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Returning Value

degrees() Math function; number @& angle @t radians & degrees & return &=ar g |

Source Code :

import math

pi = math.pi
print(math.degrees(pi/2))
print(math.degrees(pi/3))
print(math.degrees(pi/4))
print(math.degrees(pi))
print(math.degrees(pi*2))

Output :

90.0
59.99999999999999
45.0

180.0

360.0

exp() Math Function

exp() & Math Function; &g §¢ number @&T exponential return &dr g |

f&am g3m number 'e' &7 Ui gl € |
e $T value '2.71828183' g & |

eX

Syntax

math.exp(x)

Parameter

X : T&f TR number &1 ST 2 |

Returning Value

exp() Math function; number @&T exponential return #ar g |

Source Code :

import math
r = math.exp(10);
print("e”10 = ",r);

Output :
e”10 = 22026.465794806718
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expm1() Math Function

expm1() & Math Function; f&Q g7 number T exponential ¥ '-1' & return & g |
(exp(x))-1 3R expm1(x) & & Tp ST § |

e &l value '2.71828183' gidt ¢ |

() -1
Syntax

math.expm1(x)

Parameter

X : Tg IR number a1 ST 2 |

Returning Value
expm1() Math function; number @T exponential § 1 @t g value @ return &aAT ¢ |

Source Code :

import math

el = math.exp(10)-1;

print("exp(10)-1 = ",el);

e2 = math.expm1(10);

print("expm1(10) = ",e2);
Output :

exp(10)-1 = 22025.465794806718
expm1(10) = 22025.465794806718

fabs() Math Function
fabs() & Math Function; f&T §g number & absolute value @l return &=ar g |

Syntax
math.fabs(x)

Parameter

X : Taf TR number f&ar S 2 |

Returning Value
fabs() Math function; number &t absolute value @ return T g |
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Source Code:

import math

print(math.fabs(-4.9))

print(math.fabs(4.9))
Output :

4.9
4.9

factorial() Math Function
factorial() & Math Function; f&Q g7 number & factorial & return &Rar g |

Syntax

math.factorial(x)

Parameter

X : Tal TR number &1 ST 2 |

Returning Value

factorial() Math function; number @7 factorial @t return &=dr g | 3R f&ar g3 number floating-
point number dT negative number giaT & dt 'valueError' exception 31T & |

Source Code :

import math
print(math.factorial(5)) #5*4*3*2*1
print(math.factorial(6)) #6*5*4*3*2*1

Output :

120
720

floor() Math Function
floor() & Math Function; f&Q ¢ number & floor value @t return &= g |

Syntax

math.floor(x)

Parameter

X : Taf TR number &1 ST 2 |

floor() function & 3R floating-point value & STTdt € df IT& B¢ value return &t STt 8 |
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Returning Value
floor() Math function; number & floor value @l return &=d1 g |

Source Code :

import math

print("(0.49) :",math.floor(0.49))
print("(0.50) :",math.floor(0.50))
print("(0.51) :",math.floor(0.51))
print("(0.99) :",math.floor(0.99))

print("(-0.49) :",math.floor(-0.49))
print("(-0.50) :",math.floor(-0.50))
print("(-0.51) :",math.floor(-0.51))
print("(-0.99) :",math.floor(-0.99))
Output :

(0.49):0

(0.50): 0

(0.51):0

(0.99): 0

(-0.49): -1

(-0.50): -1

(-0.51): -1

(-0.99): -1

fmod() Math Function
fmod() & Math Function; f&Q g x &l y & divide & 3TeT remainder return &dr g |
I fmod(x, y) 3R (x%y) ST Teh S 8id & |

Syntax
math.fmod(x, y)

Parameter
X : Tgf TR number a1 ST 2 |
y : I8 I number &1 STdT € |

Returning Value

fmod() Math function; f&Q gQ x &t y ¥ divide &veh IR remainder floating-point number # return
HAT ¢ |

3R x 3R y & value 0 & 1<t & af 'valueError' exception 3ar g |

3R y &l value 0 & STt & dt 'valueError' exception 7T & |
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Source Code :

import math

print(math.fmod(7, 4))

print(7%4)

print(math.fmod(0, 1))
Output :

3.0
3
1.0

frexp() Math Function

frexp() & Math Function; f&Q ¢ number & manissa 3R exponent & (m, e) 39 tuple & ¥U H return
AT @ |

Syntax

math.frexp(x)

Parameter

X : Tal TR number f&ar S 2 |

Returning Value

frexp() Math function; number & manissa 3R exponent @I (m, e) 39 tuple & U & return &A1 8 |
tuple T Uga item floating-point number & mantissa gid1 g 3R IRT item integer number &

exponent gidT & |

Source Code :

import math
print(math.frexp(4.9))
print(math.frexp(0))
print(math.frexp(1))

Output :

(0.6125, 3)
(0.0, 0)
(0.5, 1)
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fsum() Math Function

fsum() & Math Function; f&Q g4 sequence 3T collection @& items @l sum return & g |

Syntax

math.fsum(seq)

Parameter

seq : T8l W sequence(list, tuple) AT collection(dictionary, set) gidT & |

Returning Value
fsum() Math function; f&Q g4 sequence 3T collection & items @l sum return &R g |

Source Code :

import math
list = [5, -9.5, 4, 3]
print(math.fsum(list))
tuple = (4, -8, 5, 7)
print(math.fsum(tuple))
set = {5, -9, 7, 0.8}
print(math.fsum(set))
dict = {1:"H", 3:"e", 8:"", 7.6:"L", -0.8:"0"}
print(math.fsum(dict))

Output :

2.5
8.0
3.8
18.8

gcd() Math Function
gcd() & Math Function; f&Q g4 x 3R y T gcd(Greatest Common Divisor) return &Rdr @ |

Syntax
math.gcd(x, y)

x 3R y W float-point value & gt ST Tend! |

Parameter
X : T8I W number T STar ¢ |
y : I8l I number &1 ST € |
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Returning Value
gcd() Math function; G ¢ x 3R y &1 gcd(Greatest Common Divisor) return &1 g |

Source Code :

import math
print(math.gcd(3, 4))
print(math.gcd(8, 4))
print(math.gcd(16, 48))

Output :

1
4
16

hypot() Math Function

hypot() & Math Function; f&Q gQ x side 3R y side & Aag ¥ hypotenuse(avl) floating-point number &
return &A1 & |

hypot() & function 'Pythagoras Theorem' g |

Equation of Pythagoras Theorem

ZZ== XZ"' y2
732 3%+ 4
Syntax

math.hypot(x, y)

Parameter

X : g8l W number a1 ST 8 |
y : I8f IR number &1 SITaT € |

Returning Value

hypot() Math function; x side 3R y side & #&g ¥ hypotenuse(avf) return &1 8 |
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Source Code :

import math

print(math.hypot(3, 4))
print(math.hypot(4, 3))
print(math.hypot(4, 4))

Output :

5.0
5.0
5.656854249492381

isclose() Math Function
isclose() & Math Function; 4T gU x 3R y & close & a7 7181 & boolean value H return &1 § |

Syntax

math.isclose(x, y)

Parameter
X : &l W number RIT ST £ |

y : I8l I number &1 SITaT € |

Returning Value

isclose() Math function & 3R x 3R y close 8Id & df 'True' return gidT & 3R 3R x 3R y close 7@l gid
& dt 'False' return glar g |

Source Code :

import math
print(math.isclose(3, 3.9))
print(math.isclose(3, 6/3))
print(math.isclose(3, 3.0))
print(math.isclose(3, 3))

Output :

False
False
True
True
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isfinite() Math Function
isfinite() & Math Function; f&g g3m number #afféd & a1 781 & Boolean value # return &=ar g |

Syntax

math.isfinite(x)

Parameter

X : T8I W number fear STrar ¢ |

Returning Value

isfinite() Math function & 3"R number Taifed giar & df 'True' return gdT & 3R 3FR number Taffed Tai
glar & at 'False’ return glar g |

Source Code :

import math
print(math.isfinite(0))
print(math.isfinite(math.inf))
print(math.isfinite(2))

Output :

True
False
True

isinf() Math Function
isinf() & Math Function; f&Q g3 number 3maiféd ¢ a1 98 & Boolean value # return T g |

Syntax

math.isinf(x)

Parameter

X : Tl TR number &1 SIrar 2 |

Returning Value

isinf() Math function # 3R number 3maifed gia1 & at 'True' return g1 & 3R 3R number AT
I8! g1 & &l 'False' return g1 ¢ |
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Source Code :

import math

print(math.isinf(0))

print(math.isinf(math.inf))

print(math.isinf(2))
Output :

False
True
False

ldexp() Math Function
ldexp() & Math Function; x * (2**i) floating-point number & return &Xar g |

3R x &l value 9 g 3R i &Y value 8 g I,
9 * (2 ** 8)

9 * 256

2304

Syntax
math.ldexp(x, i)

Parameter
X : &l W number RIT ST £ |
i : Tgf R number f&r STaT 2 |

Returning Value
ldexp() Math function x * (2**i) floating-point number return &=d1 g |

Source Code :

import math
print(math.ldexp(9, 8))
#same as

print(9 * (2 ** 8))

Output :

2304.0
2304
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log() Math Function
log() & Math Function; f&Q §g number &I natural logarithm return & g |

Syntax

math.log(x, base)

Parameter
X : T8I IR number f&ar Srar € | f&am SMarem number negative 781 g1dT 8 |
base : Optional. I8l &R logarithm <kl base g1 8 |

log base*

Returning Value

log() Math function; number @T natural logarithm return &zar g |

Source Code :

import math
print(math.log(3.5, 3))
print(math.log(4, 3))
print(math.log(3.5))
print(math.log(4))

Output :

1.1403139955899648
1.2618595071429148
1.252762968495368

1.3862943611198906

log10() Math Function
log10() & Math Function; f& g7 Number &1 base-10 logarithm return &=dT g |

Syntax
math.log10(x)

Parameter
X : T8I IR number f&ar Srar € | f&ar SAarem number negative T8 g1dT 8 |

252



Returning Value
log10() Math function; Number T base-10 logarithm return &=dr g |

Source Code :

import math
print(math.log10(3.5))

Output :
0.5440680443502757

log1p() Math Function
log1p() @ Math Function; &7 ¢ Number TR '+1' & 38T natural logarithm return &R g |

Syntax
math.log1lp(x)

Parameter
X : T8I IR number f&ar Srar € | f&am STMatem number negative T8 g1dT 8 |

log x + 1

Returning Value
log1p() Math function; Number @R '+1' s 39T natural logarithm return &ar g |

Source Code :

import math
print(math.log1p(3.5))
#same as
print(math.log(3.5+1))

Output :

1.5040773967762742
1.5040773967762742
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log2() Math Function
log2() & Math Function; &g §¢ Number @&T base-2 logarithm return &Rdr g |

Syntax
math.log2(x)

Parameter
X : T8l IR number a1 STar & | f&am Sare number negative w8 glar @ |

log 2 X

Returning Value
log2() Math function; Number @7 base-2 logarithm return &ar g |

Source Code :
import math
print(math.log2(3.5))
Output :
1.8073549220576042

modf() Math Function

modf() & Math Function; f&Q gt floating-point T integer number @ fractional part 3R integer part
&l tuple H return #ar g |

Syntax

math.modf(x)

Parameter

X : gl W number AT ST £ |

Returning Value

modf() Math function; f&T gT floating-point aT integer number & fractional part 3R integer part
&l tuple H return #ar g |

Tuple o UgeT item fractional part g1dT & 3R gTRT item integer part T ¢ |

Source Code :

import math
print(math.modf(5.9))
print(math.modf(5))

Output :

(0.9000000000000004, 5.0)

(0.0, 5.0)
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pow() Math Function
pow() & Math Function; x**y return @ar g |
y &l value & x &I value T gTdich gidT 8 |

x**y

Syntax

math.pow(x, y)

Parameter
X : Taf TR number &1 SIrar 2 |
y : I8f IR number a1 ST € |

Returning Value
pow() Math function; x @ y & =Tdic ¢ floating-point value @ return fhar ST & |
Source Code :

import math
print(math.pow(3, 2))
print(math.pow(5, 3))

Output :

9.0
125.0

radians() Math Function
radians() & Math Function; f&Q g7 number & angle &t degrees ¥ radians # return &RdT g |

Syntax

math.radians(x)

Parameter

X : Tl TR number f&ar Srar 2 |

Returning Value

radians() Math function; number & angle @I degrees & radians H return ®Xar g |
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Source Code :

import math

pi = math.pi
print(math.radians(90))
print(math.radians(60))
print(math.radians(45))
print(math.radians(180))
print(math.radians(360))

Output :

1.5707963267948966
1.0471975511965976
0.7853981633974483
3.141592653589793
6.283185307179586

sin() Math Function

sin() & Math Function; f&Q g7 number @ sine; radians # return &=ar g |

Syntax

math.sin(x)

Parameter

X : Tl IR number f&ar ST 2 |

Returning Value

sin() Math function; number @& sine; radians # return &=dT & | return 8= a@relt value -1 3R +1 &
g R gt g |

Source Code :

import math

print(math.sin(45))

print(math.sin(-45))
Output :

0.8509035245341184
-0.8509035245341184
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sinh() Math Function
sinh() & Math Function; f&Q §¢ number @ hyperbolic sine; return & g |

Syntax

math.sinh(x)

Parameter

X : Tl TR number & Srar 2 |

Returning Value

sinh() Math function; number @T hyperbolic sine; return dr =4

Source Code :

import math

print(math.sinh(30))

print(math.sinh(-30))

print(math.sinh(0.30))
Output :

5343237290762.231
-5343237290762.231
0.3045202934471426

sqrt() Math Function
sqrt() & Math Function; f&Q ¢ number T square root return fhar SITar 8 |

J 16

Syntax
math.sqrt(x)

Parameter

X : Taf TR number &1 SIrar 2 |

Returning Value

sqrt() Math function; number @I square root return fohar STaT 8 |

Source Code:

import math
print(math.sqrt(4))
print(math.sqrt(5.6))
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Output :

2.0
2.3664319132398464

tan() Math Function

tan() ¥ Math Function; &G §¢ number @I tangent; radians # return &Rdr g |

Syntax

math.tan(x)

Parameter

X : Taf TR number &1 SIrar 2 |

Returning Value

tan() Math function; number @I tangent; radians & return a1 g | return g areft value -1 3R +1
HdTH e |

Source Code:

import math
print(math.tan(45))
print(math.tan(-45))

Output :

1.6197751905438615
-1.6197751905438615

tanh() Math Function
tanh() & Math Function; f&g ¢ number @&T hyperbolic tangent; return &ar g |

Syntax
math.tanh(x)

Parameter

X : Taf TR number f&am S 2 |

Returning Value

tanh() Math function; number @T hyperbolic tangent; return &=dr g |
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Source Code:

import math
print(math.tanh(45))
print(math.tanh(-45))

Output :

1.0
-1.0

trunc() Math Function

trunc() & Math Function; f&Q g7 number & 3R fraction part 8T 8 d@f I8 remove &3 integer value
@ return forar SITaT € |

Syntax

math.trunc(x)

Parameter

X : Tgf TR number &1 S 2 |

Returning Value
trunc() Math function; 3R fraction part gid1 8 df 39 remove @<eh integer value @t return &A1 & |

Source Code:

import math

print(math.trunc(5.6))
print(math.trunc(9.5))
print(math.trunc(-9))

Output :

5
9
-9
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Python gRT random number(s) generate @ & T 'random' module T 3%aHTe fehaT SITAT & |
Random Number @t generate &= & folg $® functions gid g | St =R Ry g 8 |

Important random Functions

Functions Description
choice() f&T g¢ sequencel(list, tuple) # & random number return &=dr g |
_ f&Q g¢ beg(inclusive) 3R end(inclusive) & &= & random number return
randint()
AT |
random() 0 3R 1 & &= &1 random number; floating-point value & return &dT ¢ |
randrange() f&Q ¢ range(beg to end) & &= & random number return &=aT g |
sample() fdT g¢ sequence 3R length @ random items @t list # return fhar ST 8 |
seed() SYHT 3WATAT random number generator @i initialize &+ o fery forar ST 8 |
shuffle() SRl SWIATA sequence(list,tuple) & items &t positions @l randomly
change &= & g fohar ST £ |
uniform!() f&Q g7 & numbers & & & floating-point random value return &=dr g |

choice() Rahdom Module Function

choice() random function f&Q §7 sequencel(Llist, tuple) # & random number return &=dr g |

Syntax

random.choice(seq)

Parameter

seq : T8l W sequene a1 ST |

Returning Value

choice() random function 2T g7 sequence(list, tuple) # & random number return &=dT & | 3R
sequence empty 8laT & af 'indexError' raise glaT g |
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Source Code :

import random
print(random.choice((2,10,45,10,75)))

Output :
75

randint() Random Module Function

randint() random function; f&Q g7 beg(inclusive) $fR end(inclusive) & &= &l random number return
HAT S |

Syntax

random.randint(beg, end)

Parameter
beg : Optional. gl R beginning value & SiTdt 8 | fSiderT @HTEGr random value # glaT 8 |

end : 98f ®R ending value & STt § | fSigest I#m@* random value # glar 8 |

Returning Value

randint() random function; 1T g7 beg 3R end & o= @1 integer random number return &=aT & |
T8l IR beg & value T THTALT 8T & 3R end & value &7 +ft THET AT & |

Source Code:

import random
print(random.randint(1, 10)) #return 1]2|3|4]5|6/718|9]10
print(random.randint(8, 10)) #return 8[9]10

Output :

1
10
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random() Random Module Function

random() random function; 0 3R 1 & &= &I random number; floating-point value # return &<ar g
|

Syntax

random.random()

Parameter
random() function & foilq @1g parameter =8l glaT @ |

Returning Value

random() random function; 0 3R 1 & &= &I random number; floating-point value & return @&=dr

gl

Source Code:

import random
print(random.random())

Output :
0.9898701210393435

randrange() Random Module Function
randrange() random function; &g g7 range(beg to end) & &< &1 random number return &RdT ¢ |

Syntax

random.randrange(beg, end, skip)

Parameter
beg : Optional. &l R beginning value & STdt € | fSraeT @#@ random value & 8T & |
end : T8I W ending value & STt g | fS¥eT §H@RT random value & 781 g1 & |

skip : Optional. f5¥ value @t skip &A1 8 @t value T8l R & S1dt 8 | beginning W & g5 value @ skip
&I foraT ST Tehar |

Returning Value

randrange() random function; f&Q g7 range(beg to end) & 1= @l integer random number return
P |

T8l R beg & value &1 THTET BT § 3R end & value T THTAT 781 gidT @ |
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Source Code:

import random

print(random.randrange(1, 10)) #return 1|2|314|5|617|8|9
print(random.randrange(8, 10, 8)) #return 8|9
print(random.randrange(8, 10, 9)) #return 8

Output :

5
8
9

sample() Random Module Function
sample() random function; fT g7 sequence 3R length & random items @t list # return far SITam 8 |

Syntax

random.sample(seq, k)

Parameter
seq : I8l WX sequence(list, tuple) AT collection(set) f&ar SITaT 8 |
k : T8 R sequence aT collection @& length & STt & | T8T W floating-point value 78T &t ST et & |

Returning Value

sample() random function; f&Q g7 sequence 3R length & items @ List # return a1 SITaT 8 |

Source Code :

import random

list = {5,8,7,2,7,4}

print(random.sample(list, k=2))
Output :

(4, 7]

seed() Random Module Function
seed() random function; @7 &\ random number generator @t initialize @+ & ferg forar ST 8 |

Syntax

random.seed(x, ver)

Parameter
x : Optional. & random number & fiT seed gla1 8 | SR fear &l Sar @ af default value 'None' gkt 8 |

ver : Optional. T8l R version number gd1 & | 3R f&aT 781 ST g af default 2 gar g |
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Returning Value

seed() random function; &3 value return gl T ¢ |

Source Code :

import random

random.seed()
print(random.random()) #return 0.7653484223501371

random.seed()
print(random.random()) #return 0.9984665569104412

random.seed(5)
print(random.random()) #return 0.6229016948897019

random.seed(5)
print(random.random()) #return same as above
Output :

0.7653484223501371
0.9984665569104412
0.6229016948897019
0.6229016948897019

shuffle() Random Module Function

shuffle() random function; T &A1 sequence(list,tuple) & items &I positions @l randomly change
HA & forg fomar Srar 2 |

Syntax

random.shuffle(seq)

Parameter

seq : I8l IR sequence AT ST 8 |

Returning Value
shuffle() random function; 'None' return &<aT g |

shuffle() function @1 s&HTeT sequence(list,tuple) @t shuffle &= & forg fehar STaT @ |
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Source Code :

import random
list = [1,8,9,5,7,1,7]
random.shuffle(list)
print(List)

Output :

8,1,7,7,1,5,9]

uniform() Random Module Function
uniform() random function; f&Q ¢ & numbers & &9 & floating-point random value return &ar g |
Syntax

random.uniform(x, y)

Parameter

x : & lower Limit 81 € | random number & YT 9HTALT fehaT SITaT § |
y : & upper limit g1 8 | random number # 3dhT THTALT Fal fohaT SITaT 8 |

Returning Value

uniform() random function; f&g §g & numbers & &9 & floating-point random value return &=dT 8
|

Source Code :

import random
print(random.uniform(4, 9))
print(random.uniform(4.99, 9))

Output :

7.160481801336008
7.101289127835615
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Python & & inbuilt Modules gld 8 5 f& , math, random | 82 module &t 31T - 3T UgaT= gidl ¢ |
math module & mathematics ¥ related $® functions gid & Si€ foh, sin(), cos() 3R sqrt() ST
Python & Modules & T d<g &l program &! gidT 8 | modules # function 3R classes gid & |

Python & & U&R & Modules gid & |
1.In-built Modules
2.User-Defined Modules

1. In-built Modules

Python # 350+ Modules 8id & | & modules e T- 3T dH & g a1 gl 8 |
Python & ¥4 in-built modules &= & oy,

help("modules”)

2. User-Defined Modules

Creating Module in Python

7 U program f&ar mar & | 39 file @71 AT ‘arithmetic.py' & | S A file @7 gt § @@ 9 'module’
&1 g1 § | 'arithmetic’ module & add, sub, mul 3R div 919 @& functions T T & |

File Name : arithmetic.py

def add(a, b):
returna + b

def sub(c, d):
returnc - d

def mul(e, f):
returne * f

def div(g, h):
returng / h
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Importing Module in Python

Python & current program W module @ import &A1 8 d 'import’ keyword &A1 usdT & | o
module @t import f&har STaT 8 I8 IR functions 3R classes; current program TR s%ddT fhd ST
Hohd ¢ |

Syntax for import Statement

import module_namel, module_name?2, ...,module_nameN

Example W arithmetic & user-defined module @ import ferar 7T & 3R ITHh Tt
functions(add,sub,mul,div) @1 g&HT fohar T 8 |

3R fpdt off module @& function a7 class @ current program W access &A1 8 df module_name &
q1¢ dot(.) operator 3R 39 &1 function T AT class T A7 &1 USdT 8 |

Source Code :

import arithmetic

print(arithmetic.add(4, 6))
print(arithmetic.sub(4, 6))
print(arithmetic.mul(4, 6))
print(arithmetic.div(4, 6))

Output :

10
-2
24
0.6666666666666666

import_as Statement for Changing Module Name

Syntax

import module_name as alias_name

Module @& ATH @t change &A1 81 df import_as statement T S&IHTS fchdT STTAT § |

Example W arithmetic module @I 9™ change @& myModule 3@ feam T § |
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Source Code :

import arithmetic as myModule

print(myModule.add(4, 6))

print(myModule.sub(4, 6))

print(myModule.mul(4, 6))

print(myModule.div(4, 6))
Output :

10
-2
24
0.6666666666666666

from_import Statement

Syntax

from module_name import namel, nameZ2,.., name2

3R current program W AT module name & function @t aT class @t access AT g dt
‘from_import' statement @1 3&iHTe fehaT STaT @ |

Example T arithmetic module @& & 8! functions T g&ddTe fohar T 8 |

Source Code :

from arithmetic import add

print(add(, 6))

Output :
10
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from_import Statement with *(asterisk)

3R current program W &A1 module & ¥ functions a1 classes @t access @1 &l df 'from_import'
& I1Y *(asterisk) &I ST foham STaT € |
Syntax

from module_name import *

Source Code :

from arithmetic import *

print(add(4, 6))

print(sub(4, 6))

print(mul(4, 6))

print(div(4, 6))
Output :

10
-2
24
0.6666666666666666

Deleting imported Module
Module @ current program & remove &3 &1 df 'del’ operator &l $%iHTe fohdT SITaT § |

Syntax

del module_name

Example W arithmetic module & remove fehar TaT 8 |

Source Code :

import arithmetic

print(arithmetic.add(4, 6))
del arithmetic
print(arithmetic.mul(4, 6))

Output :

10
print(arithmetic.mul(4, 6))
NameError: name 'arithmetic' is not defined

269



dir() Function

dir() function & module & &H-aF ¥ names defined R 7T g at &=t inbuilt names ascending
order # list & ¥9 H return &dT & | Example @R add, div, mul 3R sub & functions ¥} 3t 9
ascending order H return fhd T 8 |

Source Code :

import arithmetic
print(dir(arithmetic))

Output :
[ builtins__", cached_ ',' doc_ ' ' file_ ' "' loader_' "' name__/,
'_package__','__spec__', 'add’, 'div', 'mul’, 'sub’]

Accessing Module's names(attributes)

Si9 module &t Aee @ function &t access fRar ST € 39 & modules & names @t access fRaT ST € |
names @l access & & @l module_name.names(attributes) 39 a8 ¥ access fha1 SITAT 8 |
Source Code :

import arithmetic

print(arithmetic.__file_ )

print(arithmetic.__name__)
Output :

C:\Users\UD\AppData\Local\Programs\Python\Python36-32\arithmetic.py
arithmetic

reload() Function

Python # Interpreter gRT 5/ module @& functions 3T class & execute AT ST & 99 ITh value al
STedeh session {[¥ & deddh change g fehaT ST HehdT |

oY fon,

myModule.py

def func():
print("Hello")

Output In Shell

>>> import myModule
>>> myModule.func()
Hello
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After Changing value of Module's func() function

Python # session & &R f&th T& aR 8 module &t import fhar ST Taar & |

Example # func() function @&t value @t change farar maT g @fch shell & St ugel output T T8t output
display fohar maT 8 |

myModule.py

def func():
print("Hiiii")

Output In Shell

>>> import myModule
>>> myModule.func()
Hello

Reloading a Module using reload() function
reload() &1 &8 module @t refresh aT reload @A & foig fohar STaT 8 | & function module &
session @l restart A AT & |

Example W™ reload() function & 'myModule’ 38 module @&t reload farar T 8 |

myModule.py

def func():
print("Hiiii")

Output In Shell

>>> import myModule,importlib
>>> importlib.reload(myModule)

>>> myModule.hello()
Hiiii
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Exceptions

r—

Python # 319 error occured gidT & 99 gl UR s AT chls exception raise a1 8 |

Exceptions & error &l 8! Yeh UHR & | Python H $® built-in Exceptions gld & | Teh execeptions & SIi&
Python @ errors @t handle foraT STaT € |

Normal Example for Exception

Example &R 'a' ¥ variable defined &l frar mam & | gHifq 'NameError' @ exception raise g3 8 |

Source Code :

print(a)

Output :
print(a)

NameError: name 'a' is not defined

3 © "gayuf Exceptions g M7 & |
Important Exceptions in Python

Exceptions

Description

ArithmeticError

math a1 numeric calculations & T¥EAd error &1 T base class 8T ¢ |

AssertionError

assert statment S ATehH BIdT & dd T exception raise gidT & |

AttributeError

3R attribute reference a1 assignment fail g1aT & @ & exception raise giar

gl

EOFError

4 'input()' & built-in function fMT data read fhd Si§ end - of - file(EOF) 39
condition UR UgHdT & d9 & exception raise gid1 3 |

EnvironmentError

ST Python Environment & dTgX 9 @ U1 SITdT & dl 3 39 9t exceptions T
base class 841 8§ |

Exception

g exceptions @1 & base class AT 8 |

FloatingPointError

floating-point calculation ST& AT giaT dt & exception raise gidT & |

GeneratorExit

19 generator &I close() method call foRaT ST & @& & exception raise gidT

gl
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IOError

9 input or output operations AT §id & a9 & exception raise BT 8 |

ImportError

Sid import féRar g3 module T8l fAeldr a9 & exception raise BT 3 |

IndentationErr

9 indentation el idT & df ad & exception raise glaT & | & SyntaxError @7

or subclass T & |
IndexError 19 index out of range a1 SITdT 8 & & exception raise g1 & |
KeyError dictionary & 51d key found 8! gIdl & a9 & exception raise gidT 8 |

Keyboardinterr

ST& program execution & a<h $© JT4T 37T & a9 & exception raise T g |

upt @Y HReh oid execution & a<h Ctrl+c &t Sam™T ST § |

LookupError T gt lookup errors @I base class g1 § |

MemoryError 19 operation out of memory g ST & 99 & exception raise g1 § |
NameError 19 local a1 global scope W variable found Ta! gidT & dd & exception raise

glaT g |

NotImplemente

T exception abstract methods gRT raise g1 & |

dError
OSError T operating-system & TIfYd exception AT & |
OverflowError | ST& numeric calculations §¢ @ SOTET &8 gld & d9 & exception raise g1 & |

RuntimeError

19 error foaddt ff category ® T81 giaT € @ & exception raise AT § |

StandardError

Stoplteration 3R Systemexit & f&am & ¥+t exceptions @7 base class gidT & |

Stoplteration

ST next() function @& iterator foadt +ff object @1 quia T8l FRATE AT T
exception raise glar g |

SyntaxError 9 Python & syntax ® error gidT g dd & exception raise glar g |

9 interpreter gRT internal problem found gidT & d& & exception raise giar
SystemeError

g |
SystemExit T4 sys.exit() gRT interpreter ol &< fohar SITdT 8 a9 & exception raise glAT 8 |

9 indentation TR AfafR=h tabs 3R spaces T SId & 99 & exception raise
TabError

glaT g |

9 S & fg9@ & invalid data type @i value & SITdt & a9 3 exception
TypeError .

raise giaT & |
UnboundLocalE | 3R function & local variable a1 method @t access forar SITdT & 3R 3T
rror value J@THR assign Tal gid! & df & exception raise AT & |
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UnicodeEncode | encoding & @<k STd unicode & TwifdId error 3MTdT @ a9 & exception raise gidT
Error &l

. unicode ¥ wfYd 5@ encoding a1 decoding error 37T 8 a9 & exception
UnicodeError .
raise giar g |

UnicodeTransla | translating @& a<h ST unicode & T error ATdT & 99 & exception raise

teError giarg |

ValueE ST9 in-built function W valid data type T SI%<t giaT g =ifchT @8l W= valid
alueError .
! data type &l value gt & STt 8 dt & exception raise gidT & |

ZeroDivisonE o . .
SrOVIVISONEIT | 519 division gE1 operand '0' §IdT & I« & exception raise g1 3 |

or

Exception Handling
=

What is Exception ?

Exceptions & Python # Errors & TR 8ld & | Exception o 3TeliT- 37eli UehR USd & | 82 37eliT- el error
& fTQ 37T 31eTT exception 8T § |

19 Python & program ™ error occurred gidT § dd i3 AT dis exception raise 81T 8 |

9 program W et statement @ feTT exception raise 81dT 8 df 39 statement @& 3R & script

exception &l gig ¥ execute gl gidl § |
3 scripts @l executes &< & flT error/exception @ handle &RATUSaT § |

For Example,

Example W dF variables @t defined &< print fohar maT § | AfchT ST8T &R print statements 8 @81 @R
JfaR<h undefined 'd' variable @t print &= &t SrgATT & Wit € |

'd' variable defined = g1 &l a8 ¥ exception raise gia1 & | 'd' & print statement & Uget &7 print
statement execute gidT g difch-T ITch &g o statements print g &l Uld & |

3 31T statements @l print &=+ & AT exception @t handle &AT T8ar @ |
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Source Code :

a=10

b =20

c=30

print(a)

print(d) #exception raised
print(b)

print(c)

Output :

10
print(d)
NameError: name 'd' is not defined

Example for Exception Handling

Example T Exception @' handle ferar mar g |

Source Code :

a=10
b=20
c=30

print(a)

try:
print(d)

except(Exception):
print("Variable is not defined")

print(b)
print(c)

Output :

10
Variable is not defined
20
30

try_except Statement(Exception Handling) in Python

Python & error @l handle &=AT g af 'try_except' statement T 3&HT AT Usdl & | Python & 59
code W error occurred g &l TG gidT & at code 'try' block TR 3TdT & 3R except block TR
exception/error &l handle @ & folg F& code far SiraT @ |
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Syntax for 'try_except' Statement

try:

try_block_code
except Exceptionl:

exception handling code 1
except Exception2:

exception handling code 2

Example for 'try_except' Statement

Example # try block @R St code f&ar € at 'ZeroDivisionError' exception raise @<dr g gdifelg
ZeroDivisionError @7 g except clause execute g |

Source Code:

try:
a=10
a/o
except NamekError:
print("a' is not defined")
except ZeroDivisionError:
print("Divided By Zero Error")

Output :
Divided By Zero Error

try_except' with 'else’ Statement(Exception Handling) in Python
Syntax for 'try_except' Statement

try:
try_block_code
except Exceptionl:
exception handling code 1
except Exception2,Exception3:
exception handling code 2
else:
else_block_code

Syntax ® ¢& al e try block o folg Ua a1 Tas & 3ifdas except clauses foIg ST @end ¢ |

Sid try block code # f&aT g1 code hIg it exception raise =gl &l g dl else block code execute BT

&l
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Example # try block code i3 exception raised 78! @dT & sHIfeIY else block code execute BT |

Source Code :

try:

a=10

al4
except NameeError:

print("a' is not defined")
except ZeroDivisionError:

print("Divided By Zero Error")
else:

print("No Exception raised")

Output :

No Exception raised

except clause with More than one Exception

Syntax

try:
try_block_code
except Exceptionl:
exception handling code 1
except (Exception2, Exception3):
exception handling code 2

Syntax ® ¢@ al e try block o folg Uah a1 Tas & 31fdes except clauses foig ST @end & 3R &% except
clause # Ue 471 Uep ¥ 31f¥eh exceptions T ST @and § | @fch 37 multiple exceptions @t

parenthesis(() & close 3T USaT 8 |

For Example

try:
b=al4
print("Value of b is",b)
except ZeroDivisionError:
print("a' is not defined")
except (TypeError,NameError):
print("Something is wrong")
else:
print("No Exception raised")

Output :

Something is wrong
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try_except_finally Block(Exception Handling) in Python

Syntax

try:
try_block_code

except Exception(s):
exception_handling_code

finally:
always_executed_code

try block T code T I3 exception raised &dT & 3R 39 handle =&l forar ST & at finally block @1

code Ugat execute BT 8 |
try block @T code ST§ @15 exception raised T & 3R 39 handle foraT STaT € dt except block @T

code Uga execute giar g 3R a1 # finally block T code execute BT & |
3R exception raised a1 & T 78! 8IdT & finally block T code §R2IT execute g & |

Source Code :

try:
"5" + 4
except TypeError:
print("Value must be a Number")
finally:
print("Alway executed")

Output :

Value must be a Number
Alway executed

Raising Exceptions

Exception user gRT raise &3+ 'raise statement' & S&IATA fohaT ST & |

raise Statement program # &ig i exception raised &= & oy ASTER SR AT 2 |
Syntax

raise exception('message’) #argument is optional

Source Code :

raise TypeError("HI")

Output :

raise TypeError("HI")
TypeError: Hl
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Another Example for Raising Exception

Source Code :
try:
raise ValueError('ValueError raised forcely')
except Exception as e:
print (‘Error :',e)
Output :

Error : ValueError raised forcely
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File Handling Introduction

————

S Computer TR &1 data fer@r ST & 99 af uget 319+ RAM(Random Access Memory) TR store gidT &
3R ST Computer @ turn off fohaT SITaT @ a9 at IRT data lose g ST & |

3R 519 39 data dt save fhar SIar @ a& af Computer & Secondary Storage Device(Hard Drive) @R
permanently store ferar ST & |

Python # File &I handle = & foiT e Agayuf operations 2 iRy T & |
e Opening File
e Closing File
e Reading File
e Writing File
e Renaming File
e Deleting File

Opening a File
“ "

File & data &' ST§ manipulate &A1 g af Ug file @t open forar ST 8 |
Python # file @t open &+ & fog python & in-built ‘open()' method @ g&d#Te fohar ST 8 |

Syntax
fileObj = open(fileName, mode)

Parameter
open() method & flg 8 parameters gld & Afhd gl R [Ath 2 Agaquf parameters R T & |

fileName : I8f =R file name & 1Y ITHT extension ¥ f&aT S1aT € | 3FR same location ™ file g af 3§
path &3 &Y SR gl gl § |

mode : T&f IR file &I open &A & T mode AT ST & | 37R mode far 78 Sirar & & default
'r(reading) mode glaT 8 |

Example

file = open(‘textfile.txt') #default mode is 'r'
ttor
file = open(‘textfile.txt, 'r')
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Modes for Opening a File

Modes Description
file @ appending & oI open fohaT SITaT @ | SR file Uget ¥ &I exist gidl g ot
a(append) fFT data remove f&d at end R ug™ SITAT § 3R 3R file exist Tl gidl ¢ ot
new file create &t STt 8 |
. file @ binary format & appending @& &g open f&haT SaT 8 | 3R file Ugat @
E!o(ap]?end M| & exist g1 & &t AT data remove R &t end W TEe ST & SR SFR file
inary

exist gl gidt € a new file create &t ST & |

a+(append and
read)

file @t appending 3R reading & feilq open T SITdT 8 | 3FR file Ugat & &1
exist gidt & df fo=T data remove fRa &t end W Ugd STaT 8 3R 3R file exist

T8l gt & at new file create & St € |
ab+(append file @ binary format & appending 3iR reading @& el open fhar ST 8 |
and read in 3R file Ugal ¥ &l exist gidl ¢ dl fa1 data remove & @t end WR ug= Sirar 8
binary) 3R 3R file exist 7@l gidT g @ new file create T STt & |

T default giar & | file @ reading & folg open fRaT SITaT 8 | & file &
r(read) o

beginning R glaT ¢ |
rb(read in file & binary format & reading & foig open fawar Sirar & | @ file & beginning
binary) WG g |

r+(read and
write)

file @I reading 3R writing & felg open fhar ST € | 3 file & beginning ™
glar g |

rb+(read and
write in binary)

file @ binary format # reading 3R writing & folg open faar STaT 8 | 3 file
& beginning R glaT g |

file @l writing & flT open foraT ST 8 | TR file exist gl @ df & overwrite

wlwrite) foram Srar & ok SR file exist & gidt & d new file create &l Kt € |
twrite file @ binary format & writing & fT open faram STaT @ | TR file exist gl
\l:,>v' Wr') em g dl I overwrite fohaT STTaT € 3R 3R file exist @l gidt & al new file create
nar
inary &I S 2 |
write i file I reading 3R writing & folg open fhar ST € | 3R file exist gl g at
. :
\t;V_ Wr') ein 39 overwrite foraT STTaT & 3R SAR file exist &Y gl & @t new file create &
inary

STl 8 |

wb+(write and
read in binary)

file @ binary format # reading 3R writing @& foIT open fhaT STTaT § | 3FR
file exist BIdl & @ 3 overwrite fohaT STTaT & iR SFR file exist 78l gidit & ot
new file create &l STl 8 |
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Closing a File

————

<19 file &t open() method & open fohaT ST & a9 file TR $© operations & close it foraT STaT 3 |
File @l close @A o foTT 'close()' method @t g&dTe fohar STTaT & |

close() method &t 574 file object &l Ae& & call fawar STTdT ¢ I« file WR write gY hidden data @ flush

fopar ST 8 |
ST8T IR file &l close fhar STTaT § 39 aTg ST file open fhd 39 file TR &1 ot operation =gl fahar ST
gopdr g |

Syntax
fileObj.close()

Parameter

close() method & foT &g parameter &1 8T & |

Source Code:

file = open("textfile.txt",'a’) #Opening File

file.close() #Closing File

Reading a File
T

File @1 data read @<= & T read() method @1 s%dHTe fehar SITaT & |

Syntax
fileObj.read(size)

Parameter

size : Optional. fSidT data @7 & ITeh! size TgT TR &1 Sl ¢ | SR T 181 Sirar @ af end of file d&
data @' read fhar ST £ |

3R size W invalid value & STt € at end of file d& data & read fRar ST € |

textfile.txt
Hello World

Example W file &l read mode W open féwar a1 8 3R open féd §T file @l data read &< & foig
read() method @t &A1 fohar AT € SR &1 H file ot close fhar TaT € |
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Source Code :

file = open("textfile.txt",'r)
print(file.read())
file.close()

Output :
Hello World

Example for read() Method with Parameter

Example R read() method W parameter # size f&th 2 & gg & Hiferg file ¥ &t uget &t character &
return g 3 |

Source Code :

file = open("textfile.txt",'r)
print(file.read(2))
file.close()

Output :
He

Writing a File
T ——

File R data @l write @A & faT write() method @1 s&HTe fohaT SITaT § |

Syntax
fileObj.write(str)

Parameter

str : S string file R write &A1 € & string I8l &R far SraT € |

write() method file & overwrite @< [F3Td ¥ data l write fovar Sirar 8 |

Returning Value

write() method 3 file & character & size return &=ar ¢ |

textfile.txt
Hello World
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Example @R write mode WR file &t open fhar TaT g IGah a1¢ file W data ! write() method &I #Aeg &
write e file &l close foraT T 8 |

Source Code :

file = open("textfile.txt",'w+')
file.write("Hello")
file.close()

textfile.txt:
Hello

Renaming a File
e

File @ rename @A & fIT 'os' module @t import &R 39%h rename() method T SEAHTA fhaT STTAT § |

Syntax

os.rename(fileName, newFileName)

Parameter

fileName : 9 file T name rename AT & 39 file &I name JgT IR T ST € |
newFileName : St A file @t 291 @ @ file &l A9 I8l R fear SaT @ |

3R Ugat parameter H file exist 7@l gidl & df 'FileNotFoundError' & exeception raise g § |
3R R parameter # file exist gidt & dt 'FileExistsError' & exeception raise gidT ¢ |

Source Code :

import os
os.rename("textfile.txt", "myfile.txt")
#rrename textfile.txt to myfile.txt
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Removing a File
e

File & remove &=+ & foIT 'os' module &t import &= I remove() method &1 s&HTe fohar STaT @ |

Syntax

os.remove(fileName)

Parameter

fileName : 99 file T name remove &3AT € 39 file ST name Ig1 R T SIrar & |

3R parameter W &1 g8 file exist 781 gl & 'FileNotFoundError' & exception raise giar & |

Source Code :

import os

os.remove("myfile.txt")
#tremoved file 'myfile.txt’

File Methods
4

File @t handle &= & folT 3R off method & | @ 93t methods Fa kT MU & |

File Methods Description

close() open frd T file &t close forar ST 8 |

flush() file stream ¥ writing buffer @t flush & & oIy sTAATe fohaT STTAT € |

fileno() file descriptor integer & return &ar g |

isatty() file; terminal device & connect g3 8 a1 g1 & boolean value H return T
g |

read() File @1 data read &=+ & foIT s&dTe foham SITaT & |

readline() file & line ¥ fT §U size @& character/byte & read &eh return fémam STaT 8 |

readlines() file & Lline & AU gU f&@TS size & character/byte &l read &= Lines i List #
return T SraT @ |

seek() SR 3T offset W file & current position set @3 o fery forar SITaT 8 |

tell() file R data read aT write @A @& file &I current position return &t STt & |

writable() file IR data write forar mar € a1 781 & boolean value # return far STTaT & |

write() File ™ string & write &Xeh 39 string &' length @Y return #ar g |

writelines() 2RI SEHTA 14T §T sequence &t file TR write fohar SITar @ |
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Regular Expression Introduction

———

Python & regular expression & string TR operation &dT & |

String W match a1 fhE string @t find/search &= & AT regular expression Tt AGETR HIfed giAT 8 |
Python # 3R regular expression T 3&HTA AT 81 i 're’ 38 module T SEIATA HAT USAT § |

fohedt oft reqular expression @ fg& &I s%AHTeT AT 81 df program W 're' 9 module &t import AT
U g |

oY fo.

Source Code :

import re

Raw String Notation for Reqular Expression Patterns

Python ® S1& regular expression fer@=T a1 & d&@ Normal string & ST raw string T 3&IATe fohar
ST & |

Raw String ol [ETd 'r' 39 prefix & @l SITdT & | 3FR string W 'r'(raw string) prefix f&am Srar g ot
backslashes(\\) @t fardt off gehR @ handle 78} fahar ST erar & |

Difference Between Normal String and Raw String

Normal String
Normal String & "\n'(escape sequence) & Te &l character g1 8 |
Source Code :

print(len("\n"))
Hreturn 1

print("Hello World\nHello World")
ttreturn

#tHello World

#tHello World
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Raw String
Raw String #'\' 3fR 'n' & E4T 3Te7T- 31T characters gid & |
Source Code :

print(len(r"\n"))

Hreturn 2

print("Hello World\nHello World")
ttreturn Hello World\nHello World

In Regular Expression
Regular Expression # raw string & 3&HTeT pattern & &4 H crth! IR fohar Srar @ |

Source Code :

"\\d+\\w" #Normal String

r"\d+\w" #Raw String

Matching a String
String & match & & T re module & 'match()’ function T 3&dHTA fehar ST & |

Syntax for match() Regular Expression Function

re.match(pattern, raw/string, flags)

Parameter

pattern : I8l W pattern fGar ST 8 |
raw/string : I8l W pattern ¥ match & & oY string a1 raw string & St 8 |

flags : Optional. Tgl W ek a1 Tk ¥ S41aT flags 4T Sid 8 | Bitwise OR(|) & Ueh & Su1aT flags &l S&dHTA
fohar Sar & |

Example for match() Function in Python
Example & regular expression @ match() function &I s%aHTe fohaT TS |
pattern : r'(\w+)\ (\d+)\ (\w+)

T raw string & Tt § | U8t group & characters(\w+) &l match T 71 & 91€ & Ta space(\ ) i&ar ma §
39 91 digits(\d+) st match forar maT g 39 a1e fh ek space(\ ) 3R nf@R # o characters @t
match fRar T ¢ |

str : Hello 123 Hello

g9 normal string W operation forar T 8 |

287



Source Code :

import re

str = "Hello 123 Hello"
a = re.match(r"(\w+)\ (\d+)\ (\w+)", str)

print("group() :",a.group()) #treturn entire matches ((\w+)\ (\d+)\ (\w+))
print("group(0) :",a.group(0)) #return entire matches ((\w+)\ (\d+)\ (\w+))
print("group(1) :",a.group(1)) #return first subgroup match (\w+)
print("group(2) :",a.group(2)) #return seconnd subgroup match (\d+)
print("group(3) :",a.group(3)) #return third subgroup match (\w+)

Output :

group() : Hello 123 Hello
group(0) : Hello 123 Hello
group(1) : Hello

group(2) : 123

group(3) : Hello

Python # Regular Expression # String G operation & & fot $o e T Ty 2 |
* Character Classes
e Quantifiers
e Metacharacter
» Modifiers/Flags
e Regular Expression Functions
e Regular Expression Object Methods
e Regular Expression Match Object Methods

288



Character Classes - Regular Expression

—————

Expressions Description

[..] is ft character a1 digits ge & forg fear ST @ |

.1 i3 +ff character a1 digits f&ar Sirar €, 39 gal @l ST |

[0-9] 0 ¥ 9 da & digits Y gel ST & |

[~0-9] 0 & 9 d & digits &l geT el ST § |

[A-Z] Uppercase A ¥ deX uppercase Z de& characters &l §&T STTaT @ |
["A-Z] Uppercase A ¥ @e uppercase Z d& characters i &l gl Sial g |
l[a-zZ] lowercase a ¥ e lowercase z d& characters el &l ST & |
["a-zZ] lowercase a § @R lowercase z d& characters &l &l gl Siar g |
[mflail gl IR mail 3R fail &t string UR ¢&T ST @ |

Gracley] gl IR Grace 3R Gracy &l string TR &l ST & |

[..] - Character Class

[..] 39 Class # Bracket & 3rex 51t #ff character a1 digit f&ar ST 8 39 string # @ ga1 Sirar & |

Syntax

r..]"
or

L
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Example W f&th 'o'(case-sensitive) @t function & g« & geT1 T 8 |
Source Code :

import re
str ="123 HellO World 482 Hiii"
pattern = r'[o]+" # try to removing '+' quantifier from pattern

a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")

a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")

a = re.findall(pattern,str) #findall function
print("findall() :",a)
Output :

search() : o
match() : No Match
findall() : ['0']

290



Another Example for [..] Character Class in Python
Example R [ 'o'(case-insensitive) @t function & fgarea & ge1 T 8 |

Source Code :

import re

str ="123 HellO World 482 Hiii"
pattern = r'[o]+" # try to removing '+' quantifier from pattern

a = re.search(pattern, str, re.l) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")

a = re.match(pattern, str, re.l) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str, re.l) #findall function
print("findall() :",a)

Output :

search() : O
match() : No Match
findall() : ['O’, '0']

[*..] - Character Class
[*..]1 39 Class & Bracket & <X 5t ot character a1 digit a1 SI7dT 8 I string & ¥ §al gl Siar ¢ |
Syntax

P

or

T
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Example for ["..] Character Class in Python
Example T f&th 'o'(case-sensitive) @t function & fgame & e el TaT 8 |

Source Code :

import re

str ="123 HellO World 482 Hiii"
pattern = r'["o]+" # try to removing '+' quantifier from pattern

a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")

a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : 123 HellO W
match() : 123 HellO W
findall() : ['123 HellO W', 'rld 482 Hiii']

Another Example for ["..] Character Class in Python
Example R f&t 'o'(case-insensitive) @t function & fgarear @ ge1 gl T & |
Source Code :

import re

str ="123 HellO World 482 Hiii"
pattern = r'["o]+" # try to removing '+' quantifier from pattern

a = re.search(pattern, str, re.l) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")

292



a = re.match(pattern, str, re.l) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")

a = re.findall(pattern,str, re.l) #findall function
print("findall() :",a)

Output :

search() : 123 Hell
match() : 123 Hell
findall() : ['123 Hell', ' W', 'rld 482 Hiii']

[0-9] - Character Class
[0-9] 29 Class # Bracket & 3=a Sit Y digit f&ar Siar & 39 string # &1 Sian @ |
Syntax

r'[0-9]"
or
"[0-9]"

Note : 0 31X 9 & &Il T AT gIAT § |

Example for [0-9] Character Class in Python
Example @R 0 ¥ 9 da function & fgara @ a1 man g |

Source Code :

import re
str = "123 Hello World 482 Hiii"
pattern = r"[0-9]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)
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Output :

search() : 123
match() : 123
findall() : ['123', '456']

Example for [4-6] Character Class in Python
Example W 4 & 6 da function o fgame @ ge1 T g |

Source Code :

import re
str = "123 Hello World 482 Hiii"
pattern = r'[0-9]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : 123
match() : 123
findall() : ['123', '456']

script TR [46] AT [64] BHT expression f&am ST TendT € 399 fAth 3 3R 5 &t ¢eT ST JehaT @ |
Note : T8l WR [6-4] TIT expression Tg! f&aT ST Heh |
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[70-9] - Character Class
[~0-9] 39 Class # Bracket & 31z St ft digit f&am Sirar & 3 string # e 78l Siran 8 |
Syntax

r'[~0-9J"
or
1°0-9]"

Note : 0 3R 9 & &Il T GHGRT AT § |

Example for [*0-9] Character Class in Python
Example @R 0 ¥ 9 da function & fgara @ ger 78l T & |

Source Code :

import re
str = "123 Hello World 482 Hiii"
pattern = r"[70-9]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : Hello World
match() : No Match
findall() : [' Hello World ', ' Hiii'l
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Example for ["4-6] Character Class in Python
Example ™ 4 ¥ 6 de function o fgame & g1 el a1 8 |

Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'["4-6]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : 123 Hello World
match() : 123 Hello World
findall() : ['123 Hello World ', '82 Hiii']

script WX [~46] TT [~ 64] BT expression &A1 S TehaT ¢ 399 Rth 3 3R 5 &l el &l ST AhdT & |
Note : I8l TR [*6-4] UAT expression g AT ST HehdT |

[A-Z] - Character Class
[A-Z] 39 Class # Bracket & 31z S +ft uppercase alphabet f&am ST 8 39 string & &1 Sar @ |
Syntax

r'A-z]"
or
"[A-Z]"

Note : A 3R Z 9 gl &1 UG T &
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Example for [A-Z] Character Class in Python
Example T uppercase A ¥ uppercase Z d& function o fgara ¥ ge1 T ¢ |

Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'[A-Z]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : H
match() : No Match
findall() : ['H', 'W', 'H1

Example for [U-X] Character Class in Python
Example @R uppercase U ¥ uppercase X da function & fgare 9 ger man g |

Source Code :

import re
str = "123 Hello World 482 Hiii"
pattern = r'[U-X]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)
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Output :

search() : W
match() : No Match
findall() : ['W']

script TR [UX] a1 [XU] 84T expression f&am ST derdT & ga¢ f&th U 3k X &t §eT ST FehdT § |
Note : I8l TR [Z-A] UHT expression g AT ST HehdT |

["A-Z] - Character Class
[*A-Z] 39 Class # Bracket & 31 St «ff uppercase alphabet 2T STaT 8 39 string # ¢al gl ST & |
Syntax

rA-zZ]"
or
"["A-Z]"

Note : A 3R Z 39 gl T GHIET 8T &

Example for ["A-Z] Character Class in Python
Example @R uppercase A ¥ uppercase Z de function & 8919 & a1 -Tgl T 8 |

Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'[TA-Z]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : 123
match() : 123
findall() : ['123 ', 'ello ', 'orld 482 ', 'iii'
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Example for [U-X] Character Class in Python
Example W™ uppercase U & uppercase X @@ function & fgara @ gar gl T ¢ |

Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'[U-X]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : 123 Hello
match() : 123 Hello
findall() : ['123 Hello ', 'orld 482 Hiii']

script T [“UX] T [*XU] BT expression &1 ST dehdT & 399 fth U $iR X &t a1 78l ST dhdT & |
Note : I8l TR [*Z-A] THT expression =gl f&ar ST FepdT |

[a-z] - Character Class
[a-2z] 39 Class & Bracket & 3= Sit +ft lowercase alphabet f&am SiTdr @ 39 string & ¢a&1 SITdT 8 |
Syntax

r'la-zJ]"
or
II[Q _Z]ll

Note : a 3R z g9 SI9l &l GHEAT g1 &
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Example for [a-z] Character Class in Python

Example &R lowercase a & lowercase z de function & @< & ga1 T ¢ |
Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'[a-z]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : ello
match() : No Match
findall() : ['ello’, 'orld’, fiii']

Example for [u-x] Character Class in Python

Example W lowercase u ¥ lowercase x @ function & fgdme & gaT AT & |

Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'[u-x]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)
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Output :

search() : No Match
match() : No Match
findall() : [

script @R [ux] AT [xu] TET expression AT ST HehdT & 88 R u 3R x i g&T ST FhdT & |
Note : T8l TR [z-a] BT expression gl f&ar ST Gepd |

[“a-z] - Character Class
["a-z] 39 Class # Bracket & 31<x S ft lowercase alphabet a1 STaT & 34 string # ¢a1 a1 ST 8 |
Syntax

r'[~a-z]"
or
"["a-z]"

Note : a 3R z 3 Sl &l GHEAT BT &

Example for ["a-z] Character Class in Python

Example @R lowercase a ¥ lowercase z d function & fgara @ ger el mTar ¢ |

Source Code :

import re
str = "123 Hello World 482 Hiii"
pattern = r'["a-z]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : 123 H
match() : 123 H
findall() : ['123 H', "W, ' 482 H]
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Example for ["u-x] Character Class in Python

Example @R lowercase u ¥ lowercase x e function & fgarea & gar =gl a1 8 |

Source Code :

import re
str ="123 Hello World 482 Hiii"
pattern = r'[Tu-x]+" # try to removing '+' quantifier from pattern
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : 123 Hello World 482 Hiii
match() : 123 Hello World 482 Hiii
findall() : ['123 Hello World 482 Hiii'l

script R [“ux] AT [*xu] BT expression &1 51 TehdT & 39 At u 3R x ol el &l ST FehdT 8 |

Note : I8l WR [*z-a] UIT expression gl AT ST TehdT |

[mf]ail - Single Character Beginning - Character Class

[mflail 28 Class # Bracket & 37X Teh T Teh & STET rhyming words & Ugdl characters 3R 3ITeh a1 T

&1 bracket close g & a1¢ & SiraT g SR 916 # R g aret word &t geT Siar ¢ |

oY fon,

[mflail = mail, trail. [snglame = same, name, game

Syntax

r'[mflail”
or
"Imf]ail”
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Example for [mflail Character Class in Python
Source Code :

import re
str = "mail sent has failed"
pattern = r'[mflail”
a = re.search(pattern, str, re.l) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str, re.l) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str, re.l) #findall function
print("findall() :",a)

Output :

search() : mail
match() : mail
findall() : ['mail’, ‘fail’]

Grac[ey] - Single Character End - Character Class

Gracley] 39 Class ® Bracket @ 31X word @& SRR & characters §Q SI1d § 3R bracket & ugat 37
words & Qe 59 characters U STd & 3R R gY words &t string # gal SraT 3 |
S fop,

Gracley] = Grace, Gracey.

Syntax

r'Gracley]"
or
"Grac[ey]"
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Grace

Example for Grac[ey] Character Class in Python
Source Code :

import re
str = "Grace and Gracy are good friends"
pattern = r"Gracley]" # try to removing '+' quantifier from pattern
a = re.search(pattern, str, re.l) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str, re.l) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str, re.l) #findall function
print("findall() :",a)

Output :

search() : Grace
match() : Grace
findall() : ['Grace', 'Gracy']
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Quantifiers - Regular Expression

——————

Expressions Description

n+ String ® &H ¥ A Yeh IT ITY ST&T 'n' occurrences & match fohar Srar @ |

n* String ® zero a1 ITY HTET 'n' occurrences & match fhar ST & |

n? String # zero T Uah occurrence 'n' & match forar Sirar 8 |

n{X} String ® & n &l sequences of X number d& match T STaT 8 |

n{X,Y} String & ¥ n @ sequences of X number & Y number d& match forar Sirar g |

n{X,} String ® & n &I sequences of &H & &H X number @& match fhaT SITAT 8 |

n String # @ n & end W match foear S@T @ | SFR multiline(re.M) mode glar &
@ & newline & end W match fhar STaT 8 |

an String # ¥ n @ start W match f&ar ST 8 | 3FR multiline(re.M) mode gidT
g dl 8¢ newline & start @ match forar STaT 8 |

plqg String § ¥ p a1 q &t match AT ST 8 |

python+ String & ¥ python a1 python & 'n' T a1 Y& ¥ Sa1&T match foram Srar & |

python* String & ¥ python a1 python & 'n' = a1 I/ SAT&T match fohar ST 8 |

python? String # & python a1 python ® 'n' = a1 Yeh match foRar Sirar @ |

n+ - Quantifier
n+ 39 Quantifier & String # &7 ¥ &H Teh a1 399 ST&T 'n' occurrences &I match fohar Sirar € |

Syntax

r.Ilr]+ll
or
lln+ll
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Example for n+ Quantifier in Python
Example TR ‘o' character & Tah a1 399 SGT&T occurrences &t match forar mar g |
Source Code :

import re
str = "Python is very good Language”
pattern = r'o+"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : o
match() : No Match
findall() : ['0', '00']

Example for Without '+' Quantifier in Python

Example T 'o' character & Te occurrence & match fhar mar g |

Source Code :

import re
str = "Python is very good Language"
pattern = r'o"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)
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Output :

search() : o
match() : No Match
findall() : ['0', '0', '0']

n* - Quantifier

n* 39 Quantifier & String & zero a1 IG¥ STET 'n' occurrences ¥ match T STaT € |

Syntax

run*u
or

n *n

n

Example for n* Quantifier in Python
Example W 'o' character & 0 IT ITY STET occurrences &t match fohar mar g |
Source Code :

import re
str = "Python is very good Language"
pattern = r"o*"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() :
match() :
findall-() : [Il’ Il' II' II' IO" II' II' II' II' II' II' ll, II, II, II, II, 'OOI, II, II, II, II, II, II, II, II, II, II, II]
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n? - Quantifier
n? 9 Quantifier # String ® zero a1 e 'n' occurrence ¥ match AT ST 8 |

Syntax

rlln?ll
or
||n?||

Example for n? Quantifier in Python
Example T 'o' character & 0 IT Yah occurrence &l match frar T g |
Source Code :

import re
str = "Python is very good Language”
pattern = r"o?"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() :
match() :
findalL() : [II' Il’ Il’ II’ IO" II’ III III III III II’ II’ "’ II' II' II' IOI' IOI' II' II' II, II, II, II, II, II, II, II, Il]
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n{X} - Quantifier
n{X} 39 Quantifier # String & ¥ n &I sequences of X humber d& match fhar STaT @ |

Syntax

r'n{x}"
or
IIn{X}II

Example for n{X} Quantifier in Python
Example WX '0' & 2 sequence dd match fhar mar g |
Source Code :

import re
str = "Pythoon is very good Language"
pattern = r"o{2}" #try to '1' on X
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : oo
match() : No Match
findall() : ['00’, '00]
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Another Example for n{X} Quantifier in Python
Example WX '0' & 1 sequence da match fhar T g |
Source Code :

import re
str = "Pythoon is very good Language”
pattern = r'o{1}" #try to '1'on X
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : o
match() : No Match
findall() : ['0', '0', '0', '0']

n{X,Y} - Quantifier
n{X,Y} 39 Quantifier & String & & n &I sequences of X number ¥ Y number @& match foar ST 8 |
Syntax

r'n{X,Y}"
or
"n{X,Y}"
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Example for n{X,Y} Quantifier in Python
Example TR '0' & 1 ¥ 4 sequences d& match fhar mar g |
Source Code :

import re
str = "Pythooon is very gooooood Language"
pattern = r"o{1,4}"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : ooo
match() : No Match
findall() : ['000', '0000', '00']

Another Example for n{X,Y} Quantifier in Python
Example W '0' & 3 ¥ 4 sequences d& match fhar T g |
Source Code :

import re
str = "Pythooon is very gooooood Language"
pattern = r"o{3,4}"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

311



Output :

search() : ooo
match() : No Match
findall() : ['000', '0000']

n{X,} - Quantifier
n{X,} 39 Quantifier # String & ¥ n &I sequences of A T &F X number d& match faT STaT 8 |

Syntax

r'n{x,}"
or
"n{xl}"

Example for n{X,} Quantifier in Python
Example T 'o' & &% & &H 3 sequences de match frar mar g |
Source Code :

import re
str = "Pythooon is very gooooood Language"
pattern = r"o{3,}"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : ooo
match() : No Match
findall() : ['0c00’, '000000']
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nS - Quantifier

n$ 34 Quantifier & String # ¥ n & end W match fhar SiaT € | 3R multiline(re.M) mode gia1 g dt &
newline & end W match fohaT ST 8 |

Syntax

rlln$ll
or

||n$n

Example for n$ Quantifier in Python
Example W 'ge’' @l end TR match fhar mar g |
Source Code :

import re
str = "Pythooon is very gooooood Language"
pattern = r'ges$"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : ge
match() : No Match
findall() : ['ge’]
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Example for n$ Quantifier in Python
Example TR 'ge’ @I multiple lines & end W match ferar T 8 |
Source Code :

import re
str = "Pythooon is very gooooood Language
Pythooon is Language
Pythooon is very gooooood Language
pattern = r'ges$"
a = re.search(pattern, str, re.M) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str, re.M) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str, re.M) #findall function
print("findall() :",a)

Output :

search() : ge
match() : No Match
findall() : ['ge’, 'ge’, 'gel

“n - Quantifier

“n 9 Quantifier & String § & n & start W match a1 ST 8 | 3R multiline(re.M) mode gd1 8 @ &

newline @& start ©” match fRar SITaT & |
Syntax

I’"An"
or

nA n

n
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Example for “n Quantifier in Python
Example @R 'Py' @t start T match frar T 8 |
Source Code :

import re
str = "Pythooon is very gooooood Language"
pattern = r""Py"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : Py
match() : Py
findall() : [Py’]

Another Example for “n Quantifier in Python
Example @R 'Py' @ multiple lines & start IR match forar T § |
Source Code :

import re
str = ""Pythooon is very gooooood Language
Pythooon is Language
Pythooon is very gooooood Language
pattern = r""Py"
a = re.search(pattern, str, re.M) #tsearch function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str, re.M) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str, re.M) #findall function
print("findall() :",a)
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Output :

search() : Py
match() : Py
findall() : ['Py', 'Py', 'Py'

plg - Quantifier
plg 39 Quantifier & String & a1 @l 'p' a1 a@t 'q" St match fohar STAT 8 |

Syntax

r.Ilplqll
or

"plq"

Example for plg Quantifier in Python
Example T 'o' a1 'n' @I match fehar Tar 8 |
Source Code :

import re
str = "Pythooon is very gooooood Language"
pattern = r"o|n"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : o
match() : No Match
findall() : ['0, '0', '0, 'n’, '0', '0', '0', '0', '0', '0', 'n’]
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python+ - Quantifier
python+ & Quantifier # String & ¥ python a1 python & 'n' Tk a1 Yk ¥ Sg1&T match foram Smar g |

Syntax

r'python+"
or
"python+"

Example for python+ Quantifier in Python
Example T 'o' a1 'n' @I match fehar TaT 8 |
Source Code :

import re
str = "python pythonnnnnnnnn pytho"
pattern = r"python+"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : python
match() : python
findall() : ['python’, 'pythonnnnnnnnn]

python* - Quantifier
python* 39 Quantifier & String & & python a1 python # 'n' =T a1 ITY Sq1&T match AT Srar g |

Syntax

r'‘python*"
or
"python™"
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Example for python* Quantifier in Python
Example T 'o' a1 'n’ @I match fehar Tar 8 |
Source Code :

import re
str = "python pythonnnnnnnnn pytho"
pattern = r"python*"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : python
match() : python
findall() : ['python’, 'pythonnnnnnnnn’, '‘pytho']

python? - Quantifier

python? 89 Quantifier & String & ¥ python aT python # 'n' g a1 Teh match fhar Srar & |

Syntax

r'python?"
or
"python?"
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Example for python? Quantifier in Python

Source Code :

import re
str = "python pythonnnnnnnnn pytho"
pattern = r"python?"
a = re.search(pattern, str) #search function
if a:

print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : python
match() : python
findall() : ['python’, ‘python’, 'pytho']
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Metacharacters- Regular Expression

—————

Expressions Description

dot(.) single dot ¥ single character gal ST & |

b String # & word & &3Td IT end & matches §é Sd & |
B String # ¥ word & [¥31Td a1 end & matches gé gl Sd & |
d String & ¥ 0 & 9 numbers d & SIAT ¢ |

D String # ¥ non-numbers character &1 STdT € |

f String # & form-feed character &l &l ST € |

n String & ¥ newline character ol &l ST & |

r String # ¥ carriage return character &t & SaT 8 |

s String # ¥ whitespace character @ gal ST 8 |

S String # ¥ non-whitespace character @t ge1 STdT € |

t String & ¥ tab character &t &l ST & |

v String # ¥ vertical tab character &t & Srar @ |

w String # & word character &t ge1 STaT ¢ |

w String # ¥ non-word character &t &&T STaT @ |

0 String # ¥ null character &t ¢a1 AT 8 |

dot(.) - Metacharacter
dot(.) & Expression # String # ¥ single dot ¥ single character ga&l SId1 & |

Syntax

r'python?"
or
"python?"
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Example for dot(.) Metacharacter in Python

Source Code :

import re
str = "Hello World worLd Word"
pattern = r"."
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:

print("search() : No Match")
a = re.match(pattern, str) #match function
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : H
match() : H

findall() : [H', 'e", 'L, 'L, 0, ", "W, o, 'r, 'L, 'd, o, 'w, o, e, L, s

b - Metacharacter

lowercaseb(\b) & Metacharacter ¥ String & & word & {&31d a7 end & matches §é Td & |

Syntax

r"\bexp" #beginning
r'exp\b" #end

or

"\\bexp" #beginning
"exp\\b" #end
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Example for lowercaseb(\bexp) Metacharacter in Python
Example T String & word & 'Wo' 89 character &l beginning @ match fhar T § |
Source Code :

import re
str = "Hello World worLd Word"
pattern = r"\bwo"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.groupl))
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : Wo
match() : No Match
findall() : [Wo', 'Wo']

Another Example for lowercaseb(exp\b) Metacharacter in Python
Example TR String & word & 'ld' 39 character @t end W match frar T 8 |
Source Code :

import re
str = "Hello World worLd Word"
pattern = r'ld\b"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)
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Output :

search() : ld
match() : No Match
findall() : ['Ld']

B - Metacharacter
UppercaseB(\B) 28 Metacharacter & String # & word & §é §¢ matches ¥377d a7 end WR 781 8ld & |

Syntax

r"\Bexp" #beginning
r'exp\B" #end

or

"\\Bexp" #beginning
"exp\\B" #end

Example for UppercaseB(\Bexp) Metacharacter in Python
Example W 'ld' & String & word & &3MTd R 761 & |
Source Code :

import re
str = "Hello World worLd Word"
pattern = r"\Bld"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : ld
match() : No Match
findall() : ['Ld']

323



Another Example for UppercaseB(exp\B) Metacharacter in Python

Example @R 'Wo' & String & word & end TR 7ig! ¢ |
Source Code :

import re
str = "Hello World worLd Word"
pattern = r"Wo\B"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : Wo
match() : No Match
findall() : ['Wo', 'Wo']

d - Metacharacter
lowercased(\d) 39 Metacharacter & String # & 0 & 9 numbers deh ¢al SITdT & |

Syntax

r'\d"
or
"\\d"
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Example for lowercased(\d) Metacharacter in Python

Source Code :

import re
str = "Hello 123 World 456"
pattern = r"\d"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : 123
match() : No Match
findall() : ['123', '456']

D - Metacharacter
UppercaseD(\D) 8 Metacharacter & String § & 0 & 9 numbers d ¢al gl Sial ¢ |

Syntax

r\D"
or
"\D"
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Example for UppercaseD(\D) Metacharacter in Python

Source Code :

import re
str = "Hello 123 World 456"
pattern = r"\D"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : H
match() : H
findall() : ['H', ‘e, ', 'L, 0", "', ", "W, o), 'r', 'L, 'd, "
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f - Form feed - Metacharacter
Form-Feed(\f) 3 Metacharacter & String § & form-feed character &t ge1 STaT & |

Syntax

e
or
P

Example for Form-Feed(\f) Metacharacter in Python

Source Code :

import re
str = "Hello World \f Hello World"
pattern = r"\f"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() :
match() : No Match
findall() : ['\x0Oc]
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n - newline - Metacharacter
Newline(\n) 9 Metacharacter & String # & newline character @t ge1 ST € |

Syntax

r,Il\r.]II
or

"\\n"

Example for Newline(\n) Metacharacter in Python

Source Code :

import re
str = "Hello World \n Hello World"
pattern = r"\n"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() :
match() : No Match
findall() : ['\n']
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r - carriage return- Metacharacter
carriage return(\r) 39 Metacharacter & String ®# & carriage return character @t ¢el ST 8 |

Syntax

r,Il\r.ll
or

"\\r"

Example for carriage return(\r) Metacharacter in Python

Source Code :

import re
str = "Hello World \r Hello World"
pattern = r"\r"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() :
match() : No Match
findall() : ['\r]
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s - whitespace- Metacharacter
whitespace(\s) 39 Metacharacter & String # ¥ whitespace character &t gel ST 8 |

Syntax

r,Il\sll
or

"\\s"

Example for whitespace(\s) Metacharacter in Python

Source Code :

import re
str = "Hello World Hello World"
pattern = r"\s"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() :
match() : No Match
findall() : ', "', ' 1
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s - hon-whitespace- Metacharacter
non-whitespace(\S) 39 Metacharacter & String # ¥ non-whitespace character &t &e1 STaT @ |

Syntax

r,II\SII
or

"\\S"

Example for non-whitespace(\S) Metacharacter in Python

Source Code :

import re
str = "Hello World Hello World"
pattern = r"\S"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : H
match() : H
findall() : ['H', ‘e, 'L, 'U, 'o', 'W', ‘o', ', 'l', 'd', 'H', 'e', 'U, 'U, 'o', 'W', "o, 'r', ', 'd]
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S - non-whitespace- Metacharacter
non-whitespace(\S) 34 Metacharacter & String # ¥ non-whitespace character &t &e1 STaT @ |

Syntax

r,II\SII
or

"\\S"

Example for non-whitespace(\S) Metacharacter in Python

Source Code :

import re
str = "Hello World Hello World"
pattern = r"\S"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : H
match() : H
findall() : ['H', ‘e, 'L, 'U, 'o', 'W', ‘o', ', 'l', 'd', 'H', 'e', 'U, 'U, 'o', 'W', "o, 'r', ', 'd]
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t - tab- Metacharacter
tab(\t) 39 Metacharacter & String # & tab character & ¢al ST & |

Syntax

r,Il\tll
or

"\t

Example for tab(\t) Metacharacter in Python

Source Code :

import re
str = "Hello World\tHello World"
pattern = r"\t"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() :
match() : No Match
findall() : ['\t]
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v - vertical tab- Metacharacter
vertical tab(\v) 38 Metacharacter @ String & ¥ vertical tab character &t &l SIdT & |

Syntax

r,II\VII
or

"\\Vv"

Example for vertical tab(\t) Metacharacter in Python

Source Code :

import re
str = "Hello World\vHello World"
pattern = r"\v"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : []
match() : No Match
findall() : ['\xOb']
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w - word- Metacharacter
word(\w) 39 Metacharacter & String # & word character &t &&T STTaT @ |

Syntax

r,II\WII
or

"\w"

Example for word(\w) Metacharacter in Python

Source Code :

import re
str = "Hello @123 World 456"
pattern = r\w"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() : H
match() : H
findall() : [H', ‘e, 'L, 'U, '0', '1', 2", '3",'W', ‘o', ', 'L, 'd', '4", '5', '6']
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W - non-word- Metacharacter
non-word(\W) 28 Metacharacter & String § @ non-word character & ¢a1 SaT g |

Syntax

AW
or
W

Example for non-word(\W) Metacharacter in Python

Source Code :

import re
str = "Hello @123 World 456"
pattern = r"\w"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print(*findall() :",a)

Output :

search() :
match() : No Match
findall() : ['",'@", ', " ]
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Modifiers or Flags - Regular Expression

——————

Function a1 Method @R Qe ¥ Sa1@T Modifiers/Flags 3&HTeT @< gf df & & OR(]) Operator &It fehar

ST € |
Expressions Description
re.S or re.DOTALL ' character g character &t newline & T1I match faT ST € |

re.l or re.IGNORECASE Regular Expression @' case-insensitive fhar ST & |

re.L or re.LOCALE \w, \W, \b, \B & current locale & UTeH &dT ¢ |

re.M or re.MULTILINE String &t & line & beginning(”) 3R end($) match T STaT @ |
re.U or re.UNICODE \w,\W,\b,\B,\d,\D & unicode character rules &l Ul &l & |
re.X or re.VERBOSE pattern @R # & 1Y comment &t add A hY AT AT 8 |

DOTALL - Modifiers or Flags

re.DOTALL | re.S 39 Modifier & '.' character g character &t newline & TTI match a1 ST € | 3R
DOTALL Modifier 78! f&ar sirar & at newline & foFT 82 character &t match fhar ST € |

Example for re.DOTALL | re.S Modifier in Python

Source Code :

import re
str = "Hello World
Hello Friends™
pattern ="."
a = re.search(pattern, str, re. DOTALL) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str, re. DOTALL) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str, re. DOTALL) #findall function
print("findall() :",a)
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Output :

search() : H
match() : H
findall() : ['H', e, 'l, ', o', ", "W, o, 'r, 'U, 'd', \n', 'H', e, 'L, U, 'o, ', 'R, T, e, 'n, '], ST

IGNORECASE - Modifiers or Flags

re.IGNORECASE | re.l 39 Modifier case-insensitive match &<dr & | re.IGNORECASE & SIJHT gl fohar
SITdT & df case-sensitive match frar Sirar g |

Example for Without re.IGNORECASE | re.l Modifier in Python
Example T 'l'(case-sensitive) match forar T 8 |

Source Code :

import re
str = "HelLo WoRLD helLLo woRLd"
pattern = ""
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str) #match function
if a:
print("match() :",a.groupl))
else:
print("match() : No Match")
a = re.findall(pattern,str) #findall function
print("findall() :",a)

Output :

search() : L
match() : No Match
findall() : ['C, 'L
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Example for With re.IGNORECASE | re.| Modifier in Python
Example TR 'l(case-insensitive) match fohar T § |

Source Code :

import re
str = "HelLo WoRLD helLLo woRLd"
pattern =""
a = re.search(pattern, str, re IGNORECASE) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str, re IGNORECASE) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern,str, re.IGNORECASE) #findall function
print("findall() :",a)

Output :

search() : L
match() : No Match
findall() : [', 'L, 'L, 'L, 'L, ']

MULTILINE - Modifiers or Flags
re.MULTILINE | re.M 39 Modifier & String @' & line &I beginning(") 3k end($) match frar ST 8 |

Example for Without re.MULTILINE | re.M Modifier in Python
Example TR String & Ugd line & Ugat word @t match forar T & |

Source Code :

import re
str = ""Hello World
Python is good language
Hello Friends™
pattern = "“\w+"
a = re.search(pattern, str) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
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a = re.match(pattern, str) #match function
if a:

print("match() :",a.group())

else:

print("match() : No Match")

a = re.findall(pattern, str) #findall function
print("findall() :",a)

Output :

search() : Hello
match() : Hello
findall() : ['Hello']

Example for With re.MULTILINE | re.M Modifier in Python
Example W re.MULTILINE & 91 String & &% line & [¥31d o word @t match forar mar g |

Source Code :

import re
str = "™Hello World
Python is good language
Hello Friends™
pattern = ""\w+"
a = re.search(pattern, str, re. MULTILINE) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str, re. MULTILINE) #match function
if a:
print("match() :",a.groupl))
else:
print("match() : No Match")
a = re.findall(pattern, str, re. MULTILINE) #findall function
print("findall() :",a)

Output :

search() : Hello
match() : Hello
findall() : [Hello', 'Python’, 'Hello']
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VERBOSE - Modifiers or Flags

re.VERBOSE | re.X 39 Modifier ¥ pattern W comment & faiq srgafd <ft STt 8 | 3FR pattern #
whitespace a1 STaT € df I8 ignore foRaT STTaT 8 | @ifcha S%d IR whitespace T AT fhaT ST HehdT ¢ |

Example for re.VERBOSE | re.X Modifier in Python
Example TR String & Ugd line & Ugat word @t match forar T 8 |

Source Code :

import re
str = "Hello 21257"
\d+#matches digits™
a = re.search(pattern, str, re VERBOSE) #search function
if a:
print("search() :",a.group())
else:
print("search() : No Match")
a = re.match(pattern, str, re VERBOSE) #match function
if a:
print("match() :",a.group())
else:
print("match() : No Match")
a = re.findall(pattern, str, re.VERBOSE) #findall function
print("findall() :",a)

Output :

search() : Hello
match() : Hello
findall() : ['Hello']
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Functions- Regular Expression

——————

Functions Description

regular expression object W regular expression pattern @ compile ferar
compile()

ST g |
findall() g+ non-overlapping matches list & return @&ar g |
finditer() gt non-overlapping matches; callable object & return &ar g |

pattern @& f891d ¥ string & beginning TR g match & match object
match()

return &ar g |

pattern & 8919 & string & Uga occurrence @ match & match object
search()

return shar g |

pattern gRT string @t split Reh 37eTT- 31T substrings ot list & return forar
split() ST |

pattern & fga1d & string & substring(s) @ replace &<k AT string return
SUb() e g |
subn() pattern & fg91d & string & substring(s) @t replace @ replaced string

3R replaced §T pattern occurrence(s) @t tuple # return &ar g |

compile() - Regular Expression Function

compile() Function & regular expression object W regular expression pattern @ compile ferar Sar

gl

match &=+ & faU search() 3R match() & 89 function T &A1 fohaT SITAT € |

Syntax

re.compile(pattern, flag(s))

Parameter

pattern : I8l W pattern fear SiaT 8 |

flag(s) : Optional. gl ®R modifier f&ar STaT @ | Tk @ SA1&T modifiers +ft iRy S1d & |
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Example for compile() Function in Python
Example T String # & a ¥ z d& case-sensitive matches fhd T3 8 |

Source Code :

import re
pattern = re.compile(r'[a-z]+")
str = "Hello 123 World 456"
a = re.findall(pattern, str)
if a:
print(a)
else:
print("No Match")

Output :
['ello’, 'orld1]

Example for compile() Function with Flag in Python
Example TR String § & a ¥ z d& case-insensitive matches fhd M7 & |

Source Code :

import re
pattern = re.compile(r'[a-z]+", re.IGNORECASE)
str = "Hello 123 World 456"
a = re.findall(pattern, str)
if a:
print(a)
else:
print("No Match")

Output :
[Hello', 'World']
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findall() - Regular Expression Function

findall() Function & @+t non-overlapping matches list & return &a1 8 |
String & start ¥ end d& match forar ST 8 |

Syntax
re.findall(pattern, string, flag(s))

Parameter

pattern : I8l W pattern f&ar SITaT 8 |

string : I8l W string feaT STaAT 8 |

flag(s) : Optional. 8l ®R modifier f&a1 STaT & | Tk T SA1@T modifiers +ft RT S & |

Returning Value

findall() Function & I+t non-overlapping matches list # return &dT g |

findall() 3R finditer() 37 function & ahls theh Agl gl & | /feh findall() function list &Y return et &
3R finditer() function callable object @t return @=ar g |

Example for findall() Function in Python
Example & a & z d& case-sensitive Tt matches list # return fhd MU § |

Source Code :

import re
pattern = r'([a-z])"
str = "Hello 123 World 456"
a = re.findall(pattern, str)
if a:

print(a)
else:

print("No Match")

Output :

[Iell ll‘II IL'I Io'l Io'l Ir'l ILII ld']

344



Example for findall() Function with Flag in Python
Example # a @ z d& case-insensitive 3t matches list & return fhd MU § |
Source Code :

import re
pattern = r'([a-z])"
str = "Hello 123 World 456"
a = re.findall(pattern, str, re.IGNORECASE)
if a:
print(a)
else:
print("No Match")
Output :

['H, e, 'l, ', o, 'W, "o, 'r", ', 'd]

finditer() - Regular Expression Function

finditer() Function & @t non-overlapping matches; callable object & return #zar g |
String & start ¥ end @& match fraT ST 8 |

Syntax
re.finditer(pattern, string, flag(s))

Parameter

pattern : I8l W pattern a1 ST € |

string : I8 &R string f&aT STaT 8 |

flag(s) : Optional. gl ®R modifier f&ar STaT @ | Tk @ SA1&T modifiers +ft fiRT 1d & |

Returning Value

finditer() Function & I+t non-overlapping matches; callable object & return @=ar g |

findall() 3R finditer() 37 function ¥ @Al theh Agl giaT1 & | @feh findall() function list &} return et &
3R finditer() function callable object @t return &aT g |
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Example for finditer() Function in Python
Example & a ¥ z d& case-sensitive ¥4t matches callable Object & return R Mg & |

Source Code :

import re
pattern = r'([a-z])"
str = "Hello 123 World 456"
a = re.finditer(pattern, str)
print(a)
foriina:

print(i.group(), end=""

Output :

<callable_iterator object at 0x027D3EF0>
elloorld

Example for finditer() Function with Flag in Python
Example & a ¥ z d& case-insensitive 4 matches callable Object # return g T4 € |

Source Code :

import re
pattern = r'([a-z])"
str = "Hello 123 World 456"
a = re.finditer(pattern, str, re.IGNORECASE)
print(a)
foriina:
print(i.group(), end="")

Output :

<callable_iterator object at 0x03190C90>
Helloworld
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match() - Regular Expression Function

match() Function & pattern & fgam@ ¥ string & beginning & & match @& match object return &ar
g |

Syntax

re.match(pattern, string, flag(s))

Parameter

pattern : I8l W pattern fear SIaT 8 |

string : I8l WX string feaT ST 8 |

flag(s) : Optional. 8l ®R modifier f&ar STaT & | Tk T SA@T modifiers +ft RT S & |

Note : 3"R MULTILINE modifier f&ar Sirar & @ match() function f&th string & beginning @R & match
a1 g | fhedlt off line & beginning @ match =gl &A1 8 |

Returning Value
match() Function; string & beginning ™ & match @& match object &l return &dT & | 3R match

T8l gia1 & at 'None' return glaT g |

Example for match() Function in Python
Example T case-insensitive beginning & a 3R z & &9 & character match forar T 8 |

Source Code :

import re

pattern = r'([a-z])"

str = "Hello 123 World 456"

a = re.match(pattern, str, re IGNORECASE)
print(a)

print(a.group())

Output :

<_sre.SRE_Match object; span=(0, 1), match="H">
H
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Difference Between match() and search() Function

match() function string & beginning R & match &<dT & | match 7! gidT & df 'None' return &1 & |
search() function string & Uga occurrence @ match &aT1 g | match &f gia1 & @ 'None' return &aT g
|

Source Code :

import re
str = "Hello 123 World 456"
pattern = r'd" #try '“d'(beginning) Quantifier
a = re.match(pattern, str)
if a:

print("match() :",a.group())
else:

print("match() : No Match")
b = re.search(pattern, str)
if b:

print("search() :",b.group())
else:

print("search() : No Match")

Output :

match() : No Match
search() : d

search() - Regular Expression Function

search() Function & pattern @& f891@ @ string & Ugel occurrence @I match & match object return
AT |

Syntax

re.search(pattern, string, flag(s))

Parameter
pattern : I8l W pattern fear SiaT 8 |

string : 8f W string fcaT SITaT 8 |
flag(s) : Optional. 8l ®R modifier f&a1 STaT & | Tk & SA1@T modifiers +ft iRT S & |
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Returning Value
search() Function; string & beginning W & match @ match object @t return &A1 8 | 3FR match

T8l g1 & al 'None' return a1 ¢ |

Example for search() Function in Python
Example TR case-insensitive '0' &l Ugdl occurrence match frar mar g |

Source Code :

import re

str = "HellO 123 World 456"

pattern = r"o"

a = re.search(pattern, str, re IGNORECASE)
print(a)

print(a.group())

Output :

<_sre.SRE_Match object; span=(4, 5), match="0">
o

Difference Between search() and match() Function

match() function string & beginning W & match &<dT & | match 78! gidT & df 'None' return &=dT & |
search() function string & Uge occurrence @ match &=dT & | match &1 glaT & @ 'None' return &ar g |

Source Code :

import re
str = "Hello 123 World 456"
pattern = r'd" #try '“d'(beginning) Quantifier
a = re.match(pattern, str)
if a:

print("match() :",a.groupl))
else:

print("match() : No Match")
b = re.search(pattern, str)
if b:

print("search() :",b.group())
else:

print("search() : No Match")

Output :

match() : No Match
search() : d
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split() - Regular Expression Function

split() Function & f&Q §Y pattern gRT string @l split e 3IelT- 31T substrings @l List # return feRar
ST g |

Syntax
re.split(pattern, string, maxsplit, flag(s))

re module @& split() function & pattern @T %A delimiter & ¥4 # fdhar SiraT & | OR(]) Operator &
9T Uah & SATeT delimiters &l 8%aHTel pattern & foRaT ST GehdT § |

Parameter
pattern : I8l W pattern a1 ST £ |
string : 8l W string T SiraT 8 |

maxsplit : Optional. T8l TR foha split A § 3Tk fgaTa ¥ pattern occurrences i T&AT & S 8 | 3R
pattern occurrences ! &AM invalid gidl & dt O1 string split fhar Sar & |

flag(s) : Optional. g &R modifier f&ar SITdT & | Tk ¥ S1&T modifiers f f&g S1d 8 |

Returning Value
split() Function; pattern gRT string @t split @< 3TelTT- 31T substrings @t list & return foRaT ST € |

Example for split() Function in Python
Example @R whitespace( ) ¥ string @t split frar T § |

Source Code :

import re

str = "Python is good programming language”
pattern = r""

a = re.split(pattern, str)

print(a)

Output :

[Python', 'is', 'good’, ‘programming’, ‘language’]

350



Example for split() Function With maxsplit parameter in Python
Example @R whitespace( ) & Ugd & occurrences ¥ string @l split fehar T 8 |

Source Code :

import re

str = "Python is good programming language”
pattern = r""

a = re.split(pattern, str, 2)

print(a)

Output :

[Python', 'is', 'good programming language']

Example for split() Function With maxsplit and Flag parameter in Python
Example W p(case-insensitive) 39 delimiter & Uget U occurrence ¥ string @t split fhar T & |

Source Code :

import re

str = "Python is good prgramming language”
pattern = r"p"

a = re.split(pattern, str, 1, re IGNORECASE)
print(a)

Output :

[", 'vthon is good prgramming language’]
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sub() - Regular Expression Function

sub() Function @ f&Q gY pattern & fgame & string & substring(s) @l replace &% 4T string return
AT |

Syntax

re.sub(pattern, replace, string, maxreplace, flag(s))

Parameter
pattern : I8l W pattern fear SIaT 8 |

replace : I8f R pattern parameter W f&T pattern & f8a1a & replace @3 & g I8l W string f&ar
ST g |

string : 8f W string far SITaT 8 |
maxreplace : Optional. SaTeT ¥ STeT fhd= replace &3 § @ number T8l WR fam ST & | oFR fear =gt
STTaT § ot default '0' glaT 8 |

flag(s) : Optional. Tgf =R modifier f&ar SITdT & | Tk ¥ S1&T modifiers ff f&g S1d 8 |

Returning Value
sub() Function; pattern & f89m@ ¥ string & substring(s) I replace @< =T string return &ar g |

Example for sub() Function in Python
Example W a ¥ z(case-sensitive) @@ 'l' 39 character & I+t pattern occurrences @t replace &
replaced string @t return fohar TaT 8 |

Source Code :

import re

str = "Python Is Good Programming Language"
pattern = r"[a-z]"

a = re.sub(pattern, 'l, str)

print(a)

Output :
PLLLLL IL GLLL PLLLLLLLLLL LLLLLLLL
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Example for sub() Function with maxreplace parameter in Python

Example @R a ¥ z(case-sensitive) d& 'l' 38 character ¥ &t &t gt pattern occurrences replace @3
replaced string @t return fehar TaT 8 |

Source Code :

import re
str = "Python Is Good Programming Language"
pattern = r"[a-z]"
a = re.sub(pattern, 'l, str, 2)
print(a)
Output :

Pllhon Is Good Programming Language

Example for sub() Function with flag parameter in Python

Example W a ¥ z(case-insensitive) @& 'l' character ¥ 9+ pattern occurrences replace &
replaced string @t return forar TaT 8 |

Source Code :

import re

str = "Python Is Good Programming Language"
pattern = r"[a-z]"

a = re.sub(pattern, 'l, str, 0, re.IGNORECASE)
print(a)

Output :
LLLLLL LU LLLL LLLLLLLLLLL LLRLeLLL
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subn() - Regular Expression Function

subn() Function 3 f&T gY pattern @ a1 & string & substring(s) @l replace & replaced string iR
replaced gQ pattern occurrence(s) @l tuple # return &Rdr g |

Syntax

re.subn(pattern, replace, string, maxreplace, flag(s))

Parameter
pattern : I8l W pattern f&ar SITaT 8 |

replace : I8f R pattern parameter W f&T pattern & fga1d & replace @3 & g I8l W string f&an
ST g |

string : I8f W string faT SITaT 8 |
maxreplace : Optional. SaTeT ¥ STeT fhd= replace &3 § @ number T8l WR fam ST & | oFR fear =gt
STTaT § ot default '0' glaT 8 |

flag(s) : Optional. Tgf =R modifier f&ar SITdT & | Tk ¥ S1&T modifiers ff f&g S1d 8 |

Returning Value
subn() Function; pattern @& fga1@ & string & substring(s) @t replace &< replaced string iR
replaced gU pattern occurrence(s) &t tuple H return AT § |

tuple & Uge item H replaced string glaT & 3R &R item & pattern occurrence(s) number & gidT & |

Example for subn() Function in Python
Example @R a ¥ z(case-sensitive) d& 'l' 38 character ¥ 9+t pattern occurrences @l replace foar

gl

Source Code :

import re

str = "Python Is Good Programming Language"
pattern = r"[a-z]"

a = re.subn(pattern, 'U, str)

print(a)

Output :
('PLLLLL IU GLLL PLLLLLLLLLL LLLLLLLY, 26)
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Example for subn() Function with maxreplace parameter in Python

Example W a ¥ z(case-sensitive) d@& 'l' 39 character & & & & pattern occurrences replace faar
TaT g |

Source Code :

import re
str = "Python Is Good Programming Language"
pattern = r"[a-z]"
a = re.subn(pattern, 'U, str, 2)
print(a)
Output :

('PlLhon Is Good Programming Language’, 2)

Example for subn() Function with flag parameter in Python
Example W a ¥ z(case-insensitive) @@ 'l' character & I} pattern occurrences replace far T § |

Source Code :

import re

str = "Python Is Good Programming Language"
pattern = r"[a-z]"

a = re.subn(pattern, ‘U, str, 0, re.IGNORECASE)
print(a)

Output :
(‘LLLLLL LU LLLL LLLLLLLLLLL Leette, 31)
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Methods- Regular Expression

——————

Functions Description
fdQ §¢ pattern & fgd1e 9 3R starting & ending position @& match &
findall() . _—
g+ non-overlapping matches @t list & return &ar g |
finditer( fdQ g¢ pattern & fgdme ¥ 3R starting & ending position @& match &
g+ non-overlapping matches @t callable object & return &=dT & |
] fdQ 8¢ pattern & fgara & 3R starting @ ending position d& & beginning &
matchi) match @ match object & return &A1 8 |
ho fdQ §¢ pattern & fgde 9 3R starting & ending position @ & Tgd
r :
sedre occurrence @l match @3 match object # return ST 8 |
split() fdQ §¢ pattern & 8919 & string & split &<eh list # return a1 8 |
pattern & f@91d & string & substring(s) @t replace @< 4T string return
Sle() T % |
on) pattern @& f841d ¥ string & substring(s) @ replace &< replaced string
subn

3R replaced §T pattern occurrence(s) @t tuple # return &ar g |

Match Object Methods - Regular Expression

Functions Description

group!() match & Tek a1 Tk ¥ ST1&T subgroups &l return &dr & |

groups() match & Teh a7 Yo ¥ SAT&T subgroups @l tuple H return &ar g |

groupdict() key 3R I8 matches & ATY dictionary @' return #ar g |

start() f&Q 87 group String R 58T & match gIdT1 & 81 ¥ I index return &1 8 |
end() fdQ 8T group String WR STET de match i1 8 @81 & IF<hI index return &1 3 |
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group() - Regular Expression Match Object Method

group() Match Object Method; match @& Te a1 Teh ¥ ST&T subgroups @t return &ar g |
pattern # g group @ parenthesis(()) & 31X close 3R 37enT fohar ST & |

Syntax
match.group(group1,group?2,..,groupN)

Parameter

group1,group2,..,groupN : Optional. T8 TR Teh IT Teh ¥ T&T groups f&U 51 ¥ehd & |

Returning Value

group() Match Object Method; match @& T a1 e & SG1&T subgroups @t return &A1 & |
3R group() method TR Y& ¥ ST&T subgroups T S € at at @t &t tuple & return #ar g |

3R invalid a1 negative group number &1 ST € &t 'IndexError' exception raise gidT & |
group() method @7 3&ATd match() 3R search() & iy forar STaT @ |

Source Code :

import re
str = "Python 123 Is Good Programming Language"
pattern = r'([a-z]+)\W( [0-9]+)\W([a-z]+)"
a = re.match(pattern, str, re.l)
if a:

print(a.group(0))

print(a.group(1))

print(a.group(2))

print(a.group(3))

print(a.group(1, 2, 3))
else:

print("No Match")

Output :

Python 123 Is
Python

123

Is

(‘Python’, '123', 'Is')
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groups() - Regular Expression Match Object Method

groups() Match Object Method; match & Ue a1 T ¥ STGT subgroups @l tuple H return #ar g |
pattern # g group @ parenthesis(()) & 31X close 3R 37eT fohar ST & |

Syntax

match.groupsl()

Parameter

groups() method @ feiq @i$ parameter g1 giar & |

Returning Value
groups() Match Object Method; match & e a1 Tah ¥ ST&T subgroups @t tuple # return #ar g |

groups() method @ &AT match() 3R search() & foig forar ST € |

Source Code :

import re
str = "Python 123 Is Good Programming Language"
pattern = r'([a-z]+)\W([0-9]+)\W([a-z]+)"
a = re.match(pattern, str, re.l)
if a:
print(a.groups())
else:
print("No Match")

Output :
(‘Python', '123', 'ls))
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groupdict() - Regular Expression Match Object Method

groupdict() Match Object Method; key 3R 3&eh matches & T dictionary @' return &ar g |
pattern # g group @ parenthesis(()) & 31X close 3R 37eT fohar ST & |

Syntax
match.groupdict()

Parameter
groupdict() method & foIq @l§ parameter =gl a1 @ |

Returning Value
groupdict() Match Object Method; key 3R 3¥& matches & I1I dictionary @t return &ar g |

groupdict() method @7 & match() 3R search() & ferq fovar STaT 8 |

Source Code :

import re
str = "Python 123 Is Good Programming Language"
pattern = r'(?P<key1>[a-z]+)\W(?P<key2>[0-9]+)\W(?P<key3>[a-z]+)"
a = re.match(pattern, str, re.l)
if a:
print(a.groupdict())
else:
print("No Match")

Output :
{keyl" 'Python’, 'key2" '123', 'key3": 'Is’}
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start() - Regular Expression Match Object Method

start() Match Object Method; f&Q g4 group String W STgT & match gid1 § g81 ¥ IFh! index return
AT |
pattern # g group @ parenthesis(()) & 31X close 3R 37T fohar ST & |

Syntax

match.start(group)

Parameter
group : Optional. gl &R group; number # &1 STaT € | 3R fear gl Siar g @ '0" default g1 8 |

Returning Value
start() Match Object Method # f&Q gT group String TR STgT & match gid1 g a8 ¥ IFh! index return &
St 8 |

start() method @1 &A1 match() 3R search() & g fopar SaT 8 |

Source Code :

import re
str = "Python 123 Is Good Programming Language”
pattern = r'([a-z]+\W([0-9]+)\W([a-z]+)"
a = re.match(pattern, str, re.l)
if a:

print(a.start())

print(a.start(0))

print(a.start(1))

print(a.start(2))

print(a.start(3))
else:

print("No Match")

Output :

0
0
0
7
11
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end() - Reqular Expression Match Object Method

end() Match Object Method; f&T g7 group String WR STgT deh match gidT § g8l ¥ IFh! index return
AT E |
pattern # g group @ parenthesis(()) & 31X close 3R 37enT fhar ST & |

Syntax

match.end(group)

Parameter
group : Optional. gl &R group; number # &1 STaT € | 3R fear gl Sirar g @ '0" default g1 8 |

Returning Value
end() Match Object Method # f&Q §T group String TR 8T deh match §IdT & I8l ¥ IT<h! index return &l
St 8 |

end() method @1 &A1 match() 3R search() & foiw fehar ST 8 |

Source Code :

import re
str = "Python 123 Is Good Programming Language”
pattern = r'(la-z]+)\W([0-9]+\W([a-z]+)"
a = re.match(pattern, str, re.l)
if a:

print(a.end())

print(a.end(0))

print(a.end(1))

print(a.end(2))

print(a.end(3))
else:

print("No Match")

Output :

13
13
6

10
13
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Python & Object-Oriented Programming(Objects) Language & | 39 A1-A1Y d Procedural -
Oriented Programming(Functions) Language i ¢ |

ST&IaR Programming Languages § OOP @l concept 8laT & | Python @& Object H variables, functions
T methods 814 8 |

S foh, SR ls uroft § dt 39 Umoft &1 behavior 3R properties S1¥ foh, ITehT i1, Ter-T, QAT , ITH
RR hl THT @l variables 3R functions a1 methods & SIRY for@r SITaT € |82 Ueh O 3ifdreh umoft apt sremT-
37T A ¥ 3k objects H a9 914 § |

What is a Class ?

Class & 37X $© functions a1 methods gid g 3R I8 A71fed $ variables T Srd € | 39 functions
3fR variables &t Tah &F class TR gl fohar STTaT & 8k 37 data &l access &A & folg I class &l object
ST ST € |

Class 3199 data &t hold &t &l hTH T & |

Class & Object &Y blueprint aT Llayout giaT & |

Uah Class & Teh a7 Uah ¥ SaT&T Object create fohd ST 9ahd § |

Defining Class in Python
class @t create @3 & oY et 'class' keyword T 3&dHTe fehaT ST & |

Syntax

class MyClass:
"I am a Docstring”
#tclass_body

Syntax @R 'myClass' & class dTAH & |

3Tk &1 Yah docstring feram mar & | & docstring class ® optional g1 € | docstring & class & IR & $&
ST &7 o foiy forar Sirar 8 |

39S 91 class_body # §& statements & U # $& variables, functions a1 methods g Thd ¢ |

Example for Creating a Class

Example @R Class & - & &I Object T 3%HTe fohall AT § |39 class object; &1 &1 class & 3TerT-
37T attributes access @ & forg fovar Sirat & | A docstring @t access &ed & it ' doc_ ' 39 class
attribute T g&aHTe fohar AT 8 3R 3T F1E func T attribute function object &t return FHAT 8 |
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Source Code :

class MyClass: # Class Name
"I am a Docstring"
def func(self):
print("Hello World")
print(MyClass.__doc__) # docstring attribute
print(MyClass.func)  # func attribute

Output :

| am a Docstring
<function MyClass.func at 0x02423270>

Creating an Object in Python

Object @t variable & w4 # g create fohar SIT1dT 8 | 39 variable W Si& function @t call favar Smar g a2
&I 39 class @l function & ¥4 # variable W store a1 STaT € |

Syntax

Object_Name = Class_Name()

Example I MyClass 9 Class @7 Object 'obj' a1 AT 8 |

Source Code

class MyClass:
"I am a Docstring"
var =1
def func(self):
print("Hello World")
obj = MyClass() #Class Object
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Accessing Class Variable and Function

Source Code :

class MyClass:
"I am a Docstring"
var =1
def func(self):
print("Hello World")
obj = MyClass() #0Object
print("MyClass.var :",MyClass.var) #1

#same as
print("obj.var :",obj.var) #2
print("MyClass.func :",MyClass.func)#3
print("obj.func :",obj.func) #4
MyClass.func(obj) #5
#same as
obj.func() #6

Output :

MyClass.var : 1

obj.var : 1

MyClass.func : <function MyClass.func at 0x02993270>

obj.func : <bound method MyClass.func of <__main__.MyClass object at
0x0278AD50>>

Hello World

Hello World

Explaination of Above Example

Comment#1 : 8l I Class name daTet Object(MyClass) & class variable &t access fhar T 8 |
Comment#2 : I8l W Class & -1 g Object(obj) & class variable &t access fhar mar g |

Comment#3 : g8l I Class name dret Object(MyClass) ¥ func 89 class function @ access fohar T 8
feh & 'function object’ @ return #ar g |

Comment#4 : g1 W Class & -1 gY Object(obj) & func 39 class function &l access fehar mar & wifert
T 'method object' &l return @aT g |

Comment#5 : g8l IR MyClass 39 class & function TR Sit definition W 'self 39 parameter @t pass
fohaT AT & 99 8 'obj' 39 class & object @ argument W pass foRaT AT E |

Comment#6 : definition = 'self & parameter pass fhar 7T g <ifch g8l WR &Ig ¥t argument &t pass
g1 forar a1 8 S9eRT Ao ¢ foh ST I Y object gRT function &l access fohar SITaT 8 a9 &g object &t
argument TR pass 8! ST & | 39 37T § 37 i S gielt & |
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Class Attribute/Variable and Instance Attribute/Variable

Example W class variable ‘classVar' 3R instance variable ‘invVar' ferar mar g |
class Variable 310+ className a1 I8 object & SIRT access fhd 51 Tahvd § Afch instance variable @&t
access @3 & fold class & object &l S%3d TSl g |

Instance Variable @t constructor & 3= create fohar ST € |

Source Code :

class MyClass:
classVar = 1 #classVar is a Class Variable

def __init__(self, inVar):
self.inVar = inVar #inVar is a Instance Variable
objl = MyClass("Ramesh")
obj2 = MyClass("Rahul")

print("Access Class Variable using Class Name :", MyClass.classVar)
print("Access Class Variable using Class Object :", objl.classVar)
print(objl.classVar, objl.inVar) #Value of inVar is Ramesh
print(obj2.classVar, obj2.inVar) #Value of inVar is Rahul

Output :

Access Class Variable using Class Name : 1
Access Class Variable using Class Object : 1
1 Ramesh

1 Rahul

Changing Class Variable's and Instance Variable's Values

Class & variable & value change @A & g ClassName a1 ClassObject ot 3&dHTeT fohaT ST HehdT 8
dfeh instance variable @ value @& change &=AT 8 af ClassObject T & S%HTeT fohdT SITaT § |
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Source Code :

class MyClass:
classVar = 1 #classVar is a Class Variable

def __init__(self, inVar):
self.inVar = inVar #inVar is a Instance Variable
objl = MyClass("Ramesh")
obj2 = MyClass("Rahul")
print("Before Changing :")
print(objl.classVar, objl.inVar)

MyClass.classVar = 2 #Changing Class Variable's Value by ClassName
objl.inVar = "Rakesh" #Changing Instance Variable's Value
print("After Changing :")

print(objl.classVar, objl.inVar)

Output :

Before Changing :
1 Ramesh

After Changing :
2 Rakesh
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Inheritance Introduction

————

Inheritance OOP(Object-Oriented Programming) @7 Ta 88T 8 | Inheritance & Te & 4T classes gid
¢ |

Inheritance & & TR & J%A class &A1 Sif-ard gar g |
 Base Class(Parent) : Base class @t super aT parent class it ehgl ST & |
« Derived Class(Child) : Derived class @t sub T child class *ft @gr ST 8 | Derived class & Base
class &t properties a1 attributes @' inherit &A1 8 |

Base Class

Derived Class

Syntax for Inheritance/Single Inheritance

class Base:
"This is a Docstring(Optional)”
Base_Class_Body

class Derived(Base):
"This is a Docstring(Optional)"
Derived_Class_Body
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Example For Inheritance in Python

Example T Fitness Class & obj 89 object & Employee Class &1 properties @l inherit forar T 8 |

Source Code :

class Employee:
"Class Employee”
def set1(self,empid,name,salary):
self.empid = empid
self.name = name
self.salary = salary
class Fitness(Employee):
"Class Fitness"
def set2(self,height,weight):
self.height = height
self.weight = weight
def display(self):
print("id is",self.empid)
print("name is",self.name)
print("salary is",self.salary,"Rs")
print("height is",self.height,"cm")
print("weight is",self.weight,"Kg")
obj = Fitness()
obj.set1(1,"Rakesh",27000)
obj.set2(176,60)
obj.display()

Output :
idis 1
name is Rakesh
salary is 27000 Rs

height is 176 cm
weight is 60 Kg

issubclass() and isinstance() functions in Python

issubclass(subclass, superclass)
isinstance(object, class)

issubclass() & function f&Q gY superclass @ f&aT g3im subclass & a1 78! & boolean value H return &dr

gl

isinstance() @ function &Y gY class a1 f&ar gamm object & a1 98! & boolean value # return &1 3 |
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Source Code :

class Employee:

pass
class Fitness(Employee):

pass
obj1 = Fitnessl()
obj2 = Employee()
print(issubclass(Fitness, Employee))
print(isinstance(obj1, Fitness))

print(isinstance(obj2, Fitness))

Output :

True
True
False

Multilevel Inheritance

———

Multilevel Inheritance # T base class 3R & derived class 8/ & |
Multilevel Inheritance ¥ derived class @l Teh base class 8T & 3R derived class @1 ot Tar derived

class gt & |

class A

class B

class C

Syntax for Multilevel Inheritance

class Base:
Base_Class_Body

class Derived1(Base):
Derived1_Class_Body

class Derived2(Derived1):
Derived2_Class_Body
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Example for Multilevel Inheritance

Example W Employee class @& Fithess 3k Company & & derived class g |
I 915 Fitness 9 class T Tah base class(Employee) 3R Tk derived class(Company) € |

39 a1 Company 39 class & Fitness 3R Employee 3 & base class g | Company class @ Fitness 3R

Employee @ properties @l inherit #ar g |

f&th Company class T object Fitness 3R Employee & &Il &l properties @ access @ar g |

Source Code :

#Base class of Fitness and Company
class Employee:
def setl(self,empid,name,salary):
self.empid = empid
self.name = name
self.salary = salary
#Base class of Company and Derived class of Employee
class Fitness(Employee):
def set2(self,height,weight):
self.height = height
self.weight = weight
#tDerived class of Fitness and Employee
class Company(Fitness):
def set3(self,company,dep):
self.company = company
self.dep = dep
def display(self):
print("id :",self.empid)
print("name :",self.name)
print("salary :",self.salary,"Rs")
print("height :",self.height,"cm")
print("weight :",self.weight,"kg")
print("Company :",self.company)
print("Department :",self.dep)
obj = Company()
obj.set1(1,"Rakesh",27000)
obj.set2(176,60)
obj.set3("Infosys", "IT")
obj.display()

Output :
id: 1
name : Rakesh
salary : 27000 Rs
height : 176 cm
weight : 60 kg
Company : Infosys
Department : IT
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Multiple Inheritance

Multiple Inheritance & Te & 31f&f&h base classes g Tahd & 3R Teh derived class 8T § |
Derived class @t &I a1 & ¥ S1&T base classes @t inherit fhar Smar €, 39 Multiple Inheritance &gd § |

Multiple Inheritance & T& Child Class 3R 39 Ueh & Sa1&T Parent Classes @t inherit #dT & |

class A

class B

class C

class n

/

Syntax for Multiple Inheritance

class Basel:
Basel_Class_Body

class Base2:
Base2_Class_Body

class Derived(Base2,Basel):
Derived_Class_Body
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Example for Multiple Inheritance

Example T Employee 3R Fitness & & Base class & 3R 3T Ua &t derived class & ST & base class

&I properties @l inherit #ar g |

Source Code :

#tBase class of Company
class Employee:
def setl(self,empid,name,salary):
self.empid = empid
self.name = name
self.salary = salary
#tBase class of Company
class Fitness:
def set2(self,height,weight):
self.height = height
self.weight = weight

#tDerived class of Fitness and Employee

class Company(Fitness,Employee):

def set3(self,company,dep):
self.company = company
self.dep = dep

def display(self):
print("id :",self.empid)
print("name :",self.name)
print("salary :",self.salary,"Rs")
print("height :",self.height,"cm")
print("weight :",self.weight,"kg")

print("Company :",self.company)

print("Department :",self.dep)
obj = Company()
obj.set1(1,"Rakesh",27000)
obj.set2(176,60)
obj.set3("Infosys", "IT")
obj.display()

Output :
id: 1
name : Rakesh
salary : 27000 Rs
height : 176 cm
weight : 60 kg
Company : Infosys
Department : IT
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Class Attributes
—

Python & & class & &1 In-Built Class Attributes gid g |
e _ doc__: 3 U Y class &hl docstring @t return &=dT & SR docstring 78! gidT g df 'None' return

g g |
__name__: 3 fdT 7T class & A return &1 g |

__module__ : 58T W class gid1 a module name return o SITdT 8 3R class current program R
glargdt’__main__'return gar g |

__bases__ : & RU Y class &7 base class(es) tuple & return &RdT & | 3FR I8 base class gl a1 8
dt empty tuple return &ar g |

__dict__: 3 QT Y class & attributes @l dictionary & return &A1 8 |

Source Code :

class Employee:
"I am in class Employee”
pass

class Fitness(Employee):
"I am in class Fitness"
pass

class Company(Fitness):
"I am in class Company"
pass

print("Docstring of class Company :",Company.__doc__)

print("Class Name :",Company.__name__)

print("Module Name :",Company.__module__)

print("Base Class of Company :",Company.__bases_ )
print("Company's class attributes :",Company.__dict__)

Output :

Docstring of class Company : | am in class Company

Class Name : Company

Module Name : __main__

Base Class of Company : (,)

Company's class attributes : {__module__":"'__main__",'__doc__":'l amin class
Company'}
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Example for All Class Attributes in Python

Source Code :

class Employee:
"I am in class Employee”
pass

class Fitness(Employee):
"I am in class Fitness"
pass

class Company(Fitness):
"I am in class Company"
pass

obj = Employee()
for attr in dir(Employee):
if attr.startswith(’'__"):
print(attr)

Output :

_ class___
_ delattr__
_dict__
dir__
__doc__
__eq__
_ format__
__ge___
__getattribute___
_gt__
__hash__
_init__
__init_subclass___
_le_
_
__module__

ne

__nhew___
__reduce__

_ reduce_ex___
__repr__
__setattr___
__Sizeof_
__str__
__subclasshook_

__weakref
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Functions for Class Attributes

—————

Functions Description

delattr() object & attribute &t delete & & oY TIHT fohaT STTAT © |

getattr() object & attribute @t value @ return &ar g |

hasattr() object T attribute & a1 78 & check boolean value # return &aT g |
object & attribute & set fehaT SITAT § SR Ugal I set gidT g al 39 overwrite

setattr() fohaT SITaT 8 @fcha & STelT- 3Tl memory share &RaT & | & None return &dT g
|

delattr() Functi

Syntax

on

delattr(object, attribute)

Source Code :

class MyClass:
a=>5

obj = MyClass()

print(obj.a)

delattr(obj, 'a’) #same as del obj.a

#Output :

#  delattr(obj, 'a’)

#AttributeError: a
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getattr() Function

Syntax
getattr(object, attribute)

Source Code :

class MyClass:

a=>5
obj = MyClass()
print(getattr(obj, 'a’)
H#same as
print(obj.a)

#Output
#5
#5

hasattr() Function

Syntax
hasattr(object, attribute)

Source Code :

class MyClass:
a=>5
obj = MyClass()

print(hasattr(obj, 'a’))
#same as
print(bool(obj.a))
#Output

#True

#True

print(hasattr(obj, 'b')) #return False if attribute is not set

#Hnot same as

print(bool(obj.b)) #raise AttributeError if attribute is not set

#Output
#HFalse
#HAttributeError
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setattr() Function

Syntax

setattr(object, attribute, attr_value)

Source Code :

class MyClass:
a=>5

obj = MyClass()

setattr(obj, 'a’, 8)
print(getattr(obj, 'a’)
#Output

#8

setattr(obj, 'b', 10)
print(getattr(obj, 'b')
#Output

#10
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Constructor

————

Python & 3fefrar C++ 3R Java # +t Constructor glaT1 & @ifehT 39 constructor # @g class & A & &
constructor @t SR ST § |

aifeh Python & Constructor @t create @A & felg __init__ () function @1 g&iHTel fohar STTaT @ |

59 class ® __init__ () function define forar SiTar & 3R 39 class T object S9TAT SI1AT @ a9 & function
automatically call g STaT 8 | 39 37T & call T hi Sxd gl uSdt g |

Syntax

class className:
class_body(Optional)
def __init__(parameter(s)): #Constructor
constructor_body
class_body(Optional)

Example for Constructor in Python

Example & MyClass & Constructor @' define forar maT & 3R 3T a1 class & 'obj' call frar T & |
object create gid &I constructor call gar g |
Constructor T 3&HTA JMHT=IG: variables @l initialize R4 & forg fohar STaT 8 |

Source Code :

class MyClass:
def __init__(self, a, b):

self.a=a
self.b=b
print(self.a,self.b)

print("Constructor invoked")

obj = MyClass(4, "Hello")

Output :

4 Hello
Constructor invoked
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Destructor

—_— e

C++ 3R Java & destructor @t ~(tilde) sign & ATV class o AT HI T TS 3R at object I 8 31U 34

call gfar g |

R Python # Destructor & falg'__ del__ () function a1 s%aHTer fohar STTaT 8 3R 519 class @7 object
1T ST g a9 at automatically call gt glar @ |
Destructor @l destroy @< & feig 'del’ operator & object @ delete FHATUSAT S |

Example for Destructor in Python

Source Code :

class MyClass:

def __init__(self, a, b):
self.a=a
self.b=Db
print(self.a,self.b)
print("Constructor invoked")

def __del__(self):
print("Destructor invoked")

if _name__=="_main__":
obj = MyClass(4, "Hello")
del obj

Output :

4 Hello
Constructor invoked
Destructor invoked
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Method Overriding & OOP &1 T 8T & | Method Overriding @7 &1 inheritance # forar SiraT § | 399

Uah &t 1 & function @bl 31T 31T class & 3TeliT- 31T definition & STt & |

Method Overriding & function @t override fhar STaT @ |

Syntax for Method Overriding

class Base:
def func(self):
func_body

class Derived(Base):
def func(self):
func_body

Example for Method Overriding

Example W func() 89 function @ override forar mar g |

Source Code:

class MyClass1:
def func(self):
a=10
print("Value of a :",a)

class MyClass2(MyClass1):
def func(self):
b=5
print("Value of b :",b)

obj = MyClass2()
obj.func()

Output :
Valueof b: 5
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Try to Different Type of Method Overriding in Python

3R 319 C++ T Java & Method Overriding g gt dt fA= f&am gsim Method Overriding &1 example
faeTepeT support &ar g |

<ifch 39 TR &1 example; python # support T8l dT & |

C++ T7 Java # 3R overriding # Ta &I function &7 type 37el7T- 31l &I df 39 type @7 function; class W
$& & execute T & |

dfchT Python & U &I function @ STeRT- 37T type &I o, STt STTREY derived class TR function @7 type gidT
g dal type execute forar ST 8 |

Source Code :

class MyClass1:
def func(self):
a=10
print("Value of a :",a)
class MyClass2(MyClass1):
def func(self, b):
self.b=Db
print("Value of a :",self.b)

obj = MyClass2()
obj.func(20)
obj.func()

Output :

Value of a: 20
obj.func()
TypeError: func() missing 1 required positional argument: 'b'

381



Try to Different Type of Method Overriding in Python
IR ey gu example # 3R I example # % I8 8 foh,

&% MyClass1 3R MyClass2 @' positions @t change farar a1 8 | MyClass1 & derived class & 3R
MyClass2 & base class g |

Source Code :

class MyClass2:
def func(self, b):
self.b =b
print("Value of a :",self.b)

class MyClass1(MyClass2):
def func(self):

a=10
print("Value of a :",a)

obj = MyClass1()
obj.func()
obj.func(20)

Output :

Value of a: 10
obj.func(20)

TypekError: func() takes 1 positional argument but 2 were given
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Python # ferelt fafr® Operator &1 Ade AT IGeh Idid &l IGe o el Operator Overloading ferar ST & |
oY foh, erefiaas <m & foh '+ Operator & & Numbers @1 addition, & string @T concatenate 3R &

sequences(list,tuple) @1 addition/merge &1 & , wifch
T &t class objects @t '+' operator & add fohar 51 Hehdr g ? Example &7 |

Trying to add Two Objects Without Overloading

Example TR && df Operator Overloading & f&am & class objects &l add &= &1 A fohar 71 g | Ak
A class & objects unsupported operands type & & &RUT ‘TypeError' &l exception raise glar g |

Source Code :

class A:
def __init__(self, a):
self.a =a
print(self.a)

objl = A(5)
obj2 = A(2)
print(objl + obj2)

Output :

5
2
print(objl + obj2)
TypeError: unsupported operand type(s) for +: 'A' and 'A'

3R & objects @I addition &<AT gt af Operator Overloading T 3EIATA ST USdT 6 |
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Example for '+' Operator Overloading in Python

Operator Overloading ® & Operator @& foIg 3T 37T function T SEIATA fhaT SITAT 8 |

S foh, fAa faT 7 example & '+' operator & @ objects &l add & & flg'__add__()' function o1 S&dHTA

fepam T § |

Source Code :

class A:

def __init__(self, a):

self.a=a

def disp(self):
return self.a

def __add__(self, param):
return A(self.a + param.a)

obj1 = A(5)
obj2 = A(2)

c = objl + obj2

print(c.disp())

Output :
7

Functions for Operator Overloading

Operators Functions Functions

* _add__() Addition

- __sub__{() Subtraction

* __mul__() Multiplication
/ __truediv__() Division

% __mod__() Modulus

// __floordiv__() Floor Division
** __pow__() Exponent

< _ 0 Less than

<= _le_ () Less than or Equal to
> _gt_) Greater than
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>= _ge_ () Greater than or Equal to
== _eq__() Equal to

I= __ne__() Not Equal to
<< __Lshift__() Left Shift

>> __rshift__() Right Shift

& _and__() Bitwise AND
| _or_{) Bitwise OR

~ __xor__() Bitwise XOR
~ __invert__() Bitwise NOT
index __getitem__(self, index) Index

str _str_() String

len __len__() Length
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Other Example for Operator Overloading

Source Code :

class A:
def __init__(self, a):
self.a =a
def disp(self):
return self.a

def __add__(self, param):
return A(self.a + param.a)
def __sub__(self, param):
return A(self.a - param.a)
def __mul__(self, param):
return A(self.a * param.a)
def __truediv__(self, param):
return A(self.a / param.a)
def __mod__(self, param):
return A(self.a % param.a)
def __floordiv__(self, param):
return A(self.a // param.a)
def __pow__(self, param):
return A(self.a ** param.a)
def __lt__(self, param):
return A(self.a < param.a)
def __le__(self, param):
return A(self.a <= param.a)
def __gt__(self, param):
return A(self.a > param.a)
def __ge__ (self, param):
return A(self.a >= param.a)
def __eq__(self, param):
return A(self.a == param.a)
def __ne__(self, param):
return A(self.a != param.a)

386



obj1 = A(5)

obj2 = A(2)

c = objl1 + obj2 #tor objl.__add__(obj2)
print("+ Operator = ",c.disp())

c = objl - obj2 #or objl.__sub__(obj2)
print("- Operator = ",c.disp())

c = obj1 * obj2 #or objl.__mul__(obj2)
print("* Operator = ",c.disp())

c = obj1 / obj2 #tor objl.__ truediv__(obj2)
print("/ Operator = ",c.disp())

c = obj1 % obj2 #or objl.__mod__(obj2)
print("% Operator = ",c.disp())

c = obj1 // obj2 ttor objl._ floordiv__(obj2)
print("// Operator = ",c.disp())

c = obj1 ** obj2 #or objl._ _pow__(obj2)
print("** Operator = ",c.disp())

¢ = obj1 < obj2 #or objl.__lt__ (obj2)
print("< Operator = ",c.disp())

c = obj1 <= obj2 #tor objl.__le__ (obj2)
print("<= Operator = ",c.disp())

c = objl > obj2 #or objl._ _gt_ (obj2)
print("> Operator = ",c.disp())

c = obj1 >= obj2 #tor objl.__ge_ (obj2)
print(">= Operator = ",c.disp())

c = objl == obj2 #or objl.__eq__(obj2)
print("== Operator = ",c.disp())

c = obj1 != obj2 #or objl.__ne__(obj2)

print("!= Operator = ",c.disp())

Output :

+ Operator = 7

- Operator = 3

* Operator = 10

/ Operator = 2.5

% Operator = 1

// Operator = 2

** Operator = 25

< Operator = False
<= Operator = False
> Operator = True
>= Operator = True
== Operator = False
I= Operator = True
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