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FUNCTIONAL PROGRAMMING

¢ In Python, a function is a block of reusable code that performs a specific task.

¢ Itallows you to organize your code into modular and reusable units, making your programs

more structured and easier to understand.

Benefits of Using Functions
v Increase Code Readability

v Increase Code Reusability



FUNCTIONAL PROGRAMMING

Python Function Declaration

Keyword ~ Function name Parameter

— —

I

I || |
def function_name(parameters|.

#statement}

return expression

Function retum

Boaly of
Statement

def:

function_name:

parameters:

Function body:

Return statement:

It's the keyword used to define a function in
Python.

It's the name given to the function. You
can choose any valid name that follows
Python’s naming conventions.

They are optional input values that can be

passed to the function for it to perform its
tasks . Parameters are placed inside parentheses
and separated by commas. If a function doesn’t
require any input, you can leave the parentheses
empty.

It consists of one or more statements that are

indented under the function definition.

These statements define the tasks the
function  performs.

It's optional and is used to specify the value that
the function should return when it is called. If a
function doesn't have a return statement, it will

implicitly return None



FUNCTIONAL PROGRAMMING

Python Functions are classified into

1)
2)

3)
4)

Function Witi’l No Arguments
Function with Arguments

1) Defaultarguments

2) Keyword arguments

3) Positional arguments

4) Arbitrary Keyword arguments
Function with return statement

Function without Return statement



FUNCTIONAL PROGRAMMING

1) Function with No Arguments

writing Function with No arguments

Sample Code :

Output:
1 # function definition .
2 v def greet(): Welcome to Python Functions
3 print("Welcome to Python Functions") . .
# calling the function with no argument GUtSldE Of the {Uﬂ[tlﬂﬂ

4
5 greet()
6 print("outside of the function")

def greet():<
2 l # code

3 | greet()
# code




FUNCTIONAL PROGRAMMING

2)

Function with Arguments

Oy U B W N

Function with No Argument

# function definition

def greet():
print("hello, smith")

#calling function

greet()

Function with Argument

# function definition

def greet(x):
print("hello,",x)

#calling function

name = input("Enter the name")

greet(name)

Enter the name Jones
hello, Jones

Enter the name Ivan
ello, Tvan



2) Function with Arguments

. Function with No Arguments

# function definition
~ et somgdy Enter A Valued

a = int(input("Enter A Value"))
b = int(input("Enter the B Value")) Enter the B Value9
c=a+b sum of 2 numbers are 13
return c n

#calling the function

res = sum()

W 00 NN O U1 B W N

print("sum of 2 numbers are ", res)

Function with Arguments

# function definition ¢ 1
def sum(a,b); Enter A Valued

c=a+b Enter the B Valued

il sum of 2 numbers are 12
#calling the function m
a = int(input("Enter A Value"))

b = int(input("Enter the B Value"))

res = sum(a,b)

FUNCTIONAL PROGRAMMING

W 00O NV A, WN =

print("sum of 2 numbers are ", res)




FUNCTIONAL PROGRAMMING

2) Function with Arguments

2.1) Default Arguments

A default argument is a parameter that assumes a default value if a value is not provided in the function

call for that argument. The following example illustrates Default arguments

Code

1 # function with default arguments
2 v def sum(a,b=3):

3 c=a+b

4 return c

5 # calling the function
6 resl = sum(2)

7 print("sum of 2 numbers",resl)
8 res2 = sum(4,5)

9 print("sum of 2 numbers",res2)

Output

sum of 2 numbers 5
sum of 2 numbers 9


https://www.geeksforgeeks.org/default-arguments-in-python/

FUNCTIONAL PROGRAMMING

2) Function with Arguments

2.2) Keyword arguments
function by specifying the argument name along with its value (or) The idea is to allow the caller
to specify the argument name with values so that the caller does not need to remember the order

of parameters.

Code Output

# function with Keyword hello Alice How are you hello Alice How are you
hello jones how are u hello jones how are u
def greet(name,message):

1

)

3 orint("hello” name,message)
4 greet("Alice", "How are you") # positional Arguments

5 greet(message = "how are u",name="jones") # Keyword Argument



FUNCTIONAL PROGRAMMING

2) Function with Arguments

2.3) Positiondl arguments
Positional arguments, also known as positional parameters, are a type of argument in programming
that are passed to a function or method based on their position or order. In contrast to keyword

arguments, which are identified by their names, positional arguments rely on their position in the

agglement list.

Output
1 # function with Keyword arguments
2 def greet(name,message): hello ALice How are you
3 print("hello",name,message) hello jones o are o
4 greet("Alice","How are you") # positional Arguments
5 greet(message = "how are u",name="jones") # Keyword Argument



FUNCTIONAL PROGRAMMING

2)

Function with Arguments

2.4) Arbitrary Keyword arguments

% Sometimes, we do not know in advance the number of arguments that will be passed into a
function.

¢ To handle this kind of situation, we can use arbitrary arguments in Python.

¢ Arbitrary arguments allow us to pass a varying number of values during a function call.

% We use an asterisk (*) before the parameter name to denote this kind of argument.

¢ In Python Arbitrary Keyword Arguments, *args, and **kwargs can pass a variable number of

arguments to a function using special symbols.
¢ There are two special symbols:
v" *args in Python (Non-Keyword Arguments)
v’ **kwargs in Python (Keyword Arguments)


https://www.geeksforgeeks.org/args-kwargs-python/

FUNCTIONAL PROGRAMMING

# program to find sum of multiple numbers
def find_sum(*numbers):
result =0
for num in numbers:
result = result + num
print("Sum =", result)

# function call with 3 arguments
find_sum(1, 2, 3)

# function call with 2 arguments
find_sum(4, 9)

OUTPUT

Sum =6
Sum=13



FUNCTIONAL PROGRAMMING

Variable Length Arguments Variable Length Keyword Arguments

Code Code

1#funct10n ;;i{h varlable length ;rg;‘meﬁts 1 # function with variable length Keyword arguments
2 def MyFun(*argv): 2 def MyFun(**kwargs):

3 for 1 in argy: 3 for key,value in kwargs.items():

4 orint(i) - print(key,"=",value)

5 MyFun('geeks','for', 'geeks"') 5 MyFun(first="geeks",mid="for" last="geeks")

Output Output
geeks first = geeks
for mid = for

geeks last = geeks



Function without Return Statement Function with Return Statement

7 #function with Return Statement

1 # function without Return Statement 8 def Sum2(x,y):
2 def sum(x,y): 9 224y

3 print("sum of 2 numbers",x+y) 10 return z

4 sum(6,8) 11 res = Sum2(6,8)

12 print("sum of 2 numbers",res)




< ARndion anal ather Fundions
% Itis even possible for afundion o call itself axdso
% Fundion that calls itseif is called Reaursive Fundion.

def recurse(): T

recursive

recurse() call

recurse()
+ Fadorial of a umberis the producdt of all the integers fram 1o that number: For eanple, the fadtorial of 6 (dendied as
6 is 1*2:34'56=720
cdef fadoral(x):
"*'This is areasrsive fundion
{0 find the fadorial of aninteger™™'
ifx=%
reml
gaes
relum (x* fadorial(x-1))
nm=3
prini(’ The fadorial of |, um "is”, fadorialfum))




% Ihthedbowe eanpe fadorak) is arearsve undin as it Glis itself.
< Whanwedl this fundion witha positive integer; it will reaursively call itself by deareasing the number:
+ Eachfundion muliplies the numbarwith the fadtorial of the numbear beow it until it is eqpal o ane. This rearsive call

G beeqianad inthe fdlowing steps.

RECURSIVE factorial(3) # 1st call with 3
* factorial(2) # 2nd call with 2
FUNCTIONS

* 2 * factorial(1) # 3rd call with 1

* 2 # return from 2nd call

3

3

3 %2 %1 # return from 3rd call as number=1
3

6 # return from 1st call




x = factorial(3)+

def factorial(n):
if n ==
return 1

else: B a

return n * factorial(n-1)+—

def factorial(n):
if n ==
return 1

else: a n

return n * factorial(n-1)+=

def factorial(n):
if n ==

return 1
else:
return n * factorial(n-1)

3*2=6

is returned

2*1=2

is returned

1

is returned



Code

1 v def sumnums(n):

Z%l =¥
3 return 1
4 return n + sumnums(n - 1)

5 print("Sum of first 6 numbers is ",sumnums(6))

Trace Out

sumnum(5)

= S+sumnum(4) = 5+10=15
= 4* sumnum(3) = 4+6=10
= 3*sumnum(2) = 3436

5 *sumnum(1) = 241=3
output

Sum of first 5 numbers is 15




Code

1 def fact(x):
2 if x==1: # this is called Base condition ’
3| return . “"k (s)
4 else: .
> 2
5 return x*fact(x-1) ;]5’— ok “}q)é_“ - = 120
ne
6 n = int(input("Enter the n Value")) i
7 res = fact(n)
8 print("Factorial of n value is",res) L
Trace Out
fact(5)
= 5*fact(4) = 5%24=120
= fact(3) = 4%6=24
- 3*fact(2) = 3%)=6
= 2*fact(1) = 7=}
output

Enter the n Value 5
Factorial of n value is 120




< “Dda+struchures” saysital
< Addastudirestrudiresthecdia
» Iis asiorage unit that aganizes and stores dila in awaythe progammer aneaslly acoess,
%+ Thithereal wak] a progranmmer/ coder’'swakinvalves hugeamaunisof ciia
s Andyang and using the diia is neck easy for the progrianmmear whenit is arranged the right wae
% DelaStudiresareawayof izg ciia so thet it Gan be aacessed mareeffid the shuation.
» DelaStruduresare fundamenics of any pogamiing g ege aaund whithaprogramis bult.
% Types of DalaStruchuresin Pthon are
1) BukinDadaStudires
2) User Defined Dala Strudires




Data Structures in
Python

User-Defined Data
Structures

Built-in Data

Structures

‘[ree Glfaph

2 ' ¥ _ v ' 2 ’ 2

Dictionary Set Queue. Linked List HashMap




Built-in Data

Structures

% Ps e e auggests, these Dala Strudiures are bulkn
proganmasuse hemio dbiain solutions faster.
<+ Lefsdisasseachofthamindetal



https://www.edureka.co/blog/python-basics/

LIST

% Listare anedfthe Built in Dela Strudiure in Pthon

% Lists are ardered colledtion of diia

»  Lists are muiable, masning that after aeation, weaan madiy therr damants

% Lists dlow duplicale demenis,

+ Lists are usad 1o store chia of different: clala types in a sequential mame:

% Thare are ackiresses assgnad b evay damat of thelist, withis called as Tindex

<+ Theindexale starts fiam 0 ad goes anuntl the last demeant called the positive index

< Thaeis also neglive indedng whch starts from -1enahiing you to acoess damanis fiam thelast o first

length =5
9 [
index 0 1 2 3 . |
-1

negative index -5 -4 -3 -2

=]



https://www.edureka.co/blog/lists-in-python/




1QedingLiss >

O Alstis aeated in Python by pladng iemsinside [, separalied by annes. Foreanyle

11 = [114:8} s
) Pr‘iﬂ'List Elements are ':11

List Elements are [1, 4, 8]

LIST

STRUCTURES 0 Alst@nhaeaynumba ofiems axdthey maybeof different types (integes; float, string, elc). Foreanyle

1 11= 1, Hello’,8,3.4] Output:
print("List Elements are *,11)

List Elenents are [1, 'Hello', 8, 3.4]

d ALista@nbeGeated with Dupicieedlies

Output:
1 11-=1[1,Hello",8,3.4,1]

print(‘List Elements are ‘,11) List Elenents are [1, "Hello’, 8, 3.4, 1]




LIST
STRUCTURES

- \
"
>

List has 3 Mathods o Add Bemenls

1) gpad - ToAt Sige damat attheax ofthe List
2) edad - ToAdMuiie Bamarisatthe axd of the List
3) isat - ToAd] Bamentataspediied Postionin the List

gypad

edad

Bange

11 = [2,3,4,5]
print("Before Appending
11.append(6)

4  print("After Appending ",11)

5 11)

Bange

11 = [2,3,4,5]

print("Before applying Extending “,11)
11.extend([5,6,7])

print("After applying Extending",11)

Before Appending
After Appending

[2, 3, 4, 5]
[2, 3, 4, 5, 6]

print{”"Even Numbers
12 = [2,4,6]
print{”odd Mumbers
11.extend(12)

print({”odd and Even HNumbers ",11[)

Even Numbers List [1, 3, 9]

0dd Numpers List [2, 4,
Even and Odd Numbers |

5
]

1,352 4 6]




3 g demanisfom Lists

0 Todede dements usethedd lepwadwiichis bulktn inip Python hut this does not retum anything badk o us.
0 Togetthedament badg usethe pop() fundion whichtaes theindexvale

0 Toremowe andamatbyits vale, usethe remove() fundion

LIST 11=[1,2,3,4,5,6,7,8,9]

print{ 'Original Listt ",11)
STRUCTURES

del 11[1]
print( 'after deleting an element at 1st pos using del keyword®',11)

ret ele = 11.pop(4)

print( 'After deleting an element at 4th pos using pop function®,11)
print({’ removed element’,ret ele)

11.remove(7)

print({’ After removing element 7 using remove function’,11)

Original Listt [1, 2, 3, 4, 5, 6, 7, 8, 9]
atter deleting an element at 1st pos using del keyword [1, 3
After deleting an element at 4th pos using pop function [1,

removed element 6
After removing element 7 using remove function [1,




Q The List Bemenis an be modiied using i of the damant

11= ['john', 'Smith', "Ivan', ‘Bayross’, 'Korth']

LIST print('Original List :', 11)
11[0] = "Leon’ i fy element at @ it]
print('After Modifying element at @th position',l1)
11[2:4]="James ", "Gosling’, "Rossum"# modifying elements from 2

6  print("After Modifying elements from 2nd to 4th position” 11)

STRUCTURES

Original List & ['john’, “Smith’, "Ivan’, "Bayross’, Korth']

After Modifying element at 6th position ['Leon’, ‘Smith’, "Ivan’, ‘Bayross’, 'Korth'|
After Modifying elements from 2nd to 4th position ['Leon’, "Smith’, “James’, ‘Gosling’, ‘Rossum’, 'Korth']




O ForLogp- Qrewayio Aaess damants framthe Lists
O Jrkex- Ancther Wayto Aacess Hamenisfromthe Lists

11-[20,25,30,35,40]

LIST
STRUCTURES print( .E'u:[:-éssing List Elements using For Loop")

for i in 11:
pri

# A S o List Elements Us F Thadex

print('Accessing all elements’,11) #acc
print('Accessing element at index 3 is
print('Accessing elements from @ to 1 and
print('Accessing elements in reverse',11[::

Original List [2@, 25, 38, 35, 48]
Accessing List Elements using For Loop

25

ssing all elements [28, 25, 38,

ssing element at index 3 is 35

ssing elements from & to 1 and exclude 2 is [2©, 25]
ssing elements in rewverse [48, 325, 38, 25, 28]




6SortingList Bereris )

List Bamenisanbe sorted usng 2was

1 Sorted—isafundion —whaeSarting does natdoeat InPlace
1 Sort—isalistmdhod —whaeSarting dreat inPlace

LIST G

11-[80,40,90,10,120,30]

STRUCTURES print('Original List',11)

sorted = sorted(ll)

print('sorted using sorted function original’',l1l1, 'sorted’,sorted)
11.sort()
print('After Sorting using sort method',11)

Original List [8e, 4@, 90, 10, 120, 30]

sorted using sorted function original [80, 40, 90, 10, 120, 30| sorted [10, 30, 40, 80, 90, 120]
After Sorting using sort method [16, 3@, 40, 80, 98, 126]




7.Conclerding aeor MoelistBamals >

+Opearalor is usad io ancaleraieae or mareList Bamenls

Gxke
11=[1,2,3]
LIST 12=[4,5,6]
13=[7,8,9]
STRUCTURES la=["hello', 'hai']

15 = 11+12+13+14
print({'original First List',11)

print(‘original Second List',12)
print(‘original Third List',13)
print('original Fourth List',14)
print('After Concatenation First,second,Third and Fourth List',15)

original First List [1, 2, 3]
original Second List [4, 5, 6]
original Third List [7, 8, 9]

original Fourth List [‘hello", "hai']
After Concatenation First,second,Third and Fourth List [1, 2, 3, 4, 5, 6, 7, 8, 9, 'hello’, "hai']




LIST
STRUCTURES

8 ﬁ‘g List Hemenls : Positive Indexing 0 I 2 3

4 ] B 1 8
List Elements 20 25 30 33 40 45 a0 a8 60
Tndexis usad o Slice the List Bamenils
Negative Indexing -3 -8 -1 -6 -2 -4 -3 -1 -
Gxke

11=[2e,25,30,35,40,45,50,55,60]

print('To Access first element of the List',11[@])

print('To Access 2nd to 4th by excluding 4th element',11[2:4])
print('To Access 5th to 8th by excluding 8th element',11[5:8])
print('To Access first 3 elements’',l11[:3])

print('To Access first 7 elements by skipping 2 elements',l1[:7:2])

print('To Accessing Last 2 elements’,l11[-1:-3:-1])
print('To Access List Elements in Original Order’,l11[1::1])
print( ' To Access List Elements in Reverse Order’',11[-1::-1])

; first element of the List 2@

, 2nd to 4th by excluding 4th element [3©, 35]

s 5th to 8th by excluding 8th element [45, 50, 55]
, first 3 elements [28, 25, 30]

, first 7 elements by skipping 2 elements [20, 30, 40, 50]
Accessing Last 2 elements [60, 55]
Access List Elements in Original Order [25, 30, 35, 40, 45, 50, 55, 60]
Access List Elements in Reverse Order [60, 55, 50, 45, 40, 35, 3@, 25, 20]




Buit n Fundions
1) kn Helps to find Numberof demenisnalList
2) Soted Hels to sort the List Bemenis (NotinPlace)
LIST
1) Cout Helps to find Numbearof Oaaurrences of the Gven Bamant
STRUCTURES
2 Ik Helps 1o find the Tncx of the spedified damant

Gode
34,56,34,12, 78,16
length = len(11)
print('No.of Elements in the list is',length)
sorted = sorted(11)

print( original List',11, sorted list',sorted)
count = 11.count(34)

print(No. of Occurences of 34 in List is',count)
pos = 11.,1ndex(56)

print(Position of 56 in the List is °,pos)




10 TwoDimarsiordlLists >

d Listsareavery widdy usechia strudurein pjhon
d They contain alist of demenis separaled byanmm
0 Butsomeimesiists analso aonian ists wilintham

LIST O  These are caled nested lists or nulidimensiord lists.

STRUCTURES | Gk

110, 2, 3], [, 3], [5, 7, 8]
Mter appening (1, 2, 3@], 03], 16,7, 8], [, 2, 3]
Accessing first elenent of 20 List (18, 20, 3]

11=[[10,20,30],[2,3],[6,7,8]]
print(11)
11.append([11,22,33])
print(‘After appending ',11)

1020 3
1}

b 78
NNy

print(Accessing first element of 20 List',l11[0])
for 1 in range(len(11)):
for j in range(len(11[i])):
print(11[1](7],end=" ")
print()




Herale over alist n Pjhon

d Thaeare muliple ways o iterate over alist in Python
) Using For Logp
2) For loopadRaxe
3) UsingaWhielop

D Using For lop
Simple For Logp Gan be used o iterate over alist in pyihn

CGode

list = [1, 3, 5, 7, 9]

# Using for loop
for 1 in list:
print(i)

w < u w B



Herate overalist n Phon
2) ForloppadRaxe
Goce

# Python3 code to iterate over a list
list = [1, 3, 5, 7, 9]

# Iterating the index

for i in range(len(list)):

print(list[i])
3) UsngWhielop
Gk

# Python3 code to iterate over a list
list = [1, 3, 5, 7, 9]

# Getting length of list
length = len(list)
1=0

# Iterating using while loop
while i < length:
print(list[i])
i+=1

W ~ v w

W ~ v w



Relum Type Mahods of List
3 pap))

2 aunl()

3 inde()

list.sort()
Ebemose(damad)
istinsert(pos, demanf)
Istappend(dement)
Etedenddamens])

cdemant =listpop(position)
var =staouni{eement)
var =sindex(demant)

var =len(iist)
var =sorted(ist)



% TudeisaBuk nDdaStudure nPthon
% Tuge iemsare Ordered maansthat theiiems have adeiinadd order;, and that order il notdange

% Tude iemsare Undengesbie (lnmuiabe) meaning that weamot dange, adkd or remove iiems after the tuple hes
beenqeated

s Tupde dlows Dupicaies







1) GealingaTipe

O Atupeis aested by pladng all the itlems (dements) inside parentheses (), separated by connes

d The parenthesesare gptional, however; it is a good pradice to use tham

O Atple @nhaveaynumbarofiiems axd they may be of different types (inbeger; float, ist, string, elc).

# Different types of tuples

# Empty tuple

TUPLE my_tuple = ()
print(my_tuple)

Output
# Tuple having integers
my_tuple = (1, 2, 3)

. 0)
print(my_tuple)

(1, 2, 3)

(1, 'Hello', 3.4)
("mouse’, [8, 4, 6], (1,

# tuple with mixed datatypes
my_tuple = (1, "Hello", 3.4)
print(my_tuple)

# nested tuple
my_tuple = ("mouse”, [8,
print(my_tuple)



https://www.programiz.com/python-programming/string

2) Addig demanistbaTupe

s Snce tuples are Immutable, they do nat have a buitt-in append() method, but there are other ways o
additems toa type.
1) Gowatinbbalist convatiypeinoalst,, add item(s), ad convert it back into a tupe.

tl = ("apple", "banana", "cherry')
y = list(tl)

y.append("orange")

tl = tuple(y)

2) Adtypketoatple addtpes totupks, aeate arewtiLpe wihthe items), and addit o
the existing tLper

2 = ("apple", "banana", "cherry")
y = ("orange”,)

t2 += y

print(t2)




3) Ramouyg BamenisfomtheTupe
Yaiarnotremoe dananisiomthe Tupe




% Oneatpeis aeated, you ot dange its values. Tupes are undengeslde, or nmulale as it also is
cled
% Itis possible to convert the tuple b a list, dange thelist, and convert the list backinbb atuple
x= (apple’, banend, ‘cherry’)
y= list(x)
M1]="kiwi
X = tLple(y)
print(x)




O For Logp- Qrewvayio Aaess damanis fomthe Lists
O Jdex- Another Wayto Aacess Hemenisfromihe Lists

g e e i,
t1 =("hello” ; "hai"; "smith’; "jones";3;4;5,6,7)

1

2 print('Original List’',t1)

3

4 # Accessing the elements

5 for i in ti:

6 | print(i)

7

8 # accessing 3rd element

9 print('3rd element’',t1[3])
10
X #Accessing elements from 2nd to 5th
12 print('from 2nd to 6th ',t1[2:6])
13
14 # Accessing last 3 elements
15 print('Accessing last 3 elements’',tl1l[-1:-4:-1])
16
17 #Accessing elements from first to last
18 print('Accessing from first to last’',t1[1:])




++ Sorted buit n fundtion is wsed o sort type demants
s Tosort n descanding order, pass reverse=Irue to sorted() fundion.

1  t1=(2,3,5,10,12)

2 print('Original Tuple',t1)

3 asc = sorted(tl)

4 print("In Ascending Order",asc)
5 des = sorted(tl,reverse=True)

6 print('In Descending Order',des)
OUTPUT

Original Tuple (2, 3, 5, 19, 12)

o

In Ascending Order [2, 3, 5, 10, 12]
In Descending Order [12, 10, 5, 3, 2]



len(tuple) Gives Number of elements in the tuple
max(tuple) Returns the largest number from the tuple
min(tuple) Returns the smallest number from the tuple
sum(tuple) Returns the sum of tuple elements

1 t1=(2,3,5,10,12,5) output

2 Print('Original Tuple',tl)

3

4 # to find largest number in the tuple

5 int("L t number in the tuple is ",max(tl))

: prin argest number in the tuple is ",max Ol‘lglﬂal pl (2 _]) 5 18 12 5)
7 # to find smallest number in the tuple

8 print("smallest number in the tuple is ",min(tl)) LargESt number I the tuple 1 12
9 | | Stallest nunber 1n the tuple 15 2
10 # to find number of elements in the tuple

11  print("Number of elements in the tuple is ",len(tl)) Numbe f lements 10 J[hl'.] tuple 15 6
12

13 # to sum the elements of the tuple sl of tuole elements are 37

14  print("sum of tuple elements are", sum(tl))




Whmnatupke is aealed, wenomaly assign vallies o it. This is Galled "paddng’ atuples

fruits = ("apple", "banana", "cherry") output
(a,b,c) = fruits

print(a) apple

print(b) banana
print(c) cherry

fruits = ("apple", "banana", "cherry", "strawberry", "raspberry")
(a, b, *c) = fruits

print(a)

print(b)

print(c)

output

apple
banana

['cherry’, 'strawberry', 'raspberry']




< SElNsaBult nDeaStrudire in Pthon

< SET iamsare UnOrdared mansthat theiliems will notheve a defined order; and het order will denge

< SET iemsare Undengssbie (Inmuiahe) mesning thet weamnat dengg, add or remove itiems after the tuple hes
beengeated

% SETdonatdlow Duplicales







Salsaregealed by pladng all the damanis inside arly braces {J; separaled byammma
Output

L SHudent 1d = {19, 4400, 10} stfnt ids ane {112, 114, 110, 111
2 print('student ids are ',student _id)




Hamenis Gan beaked to sets using add() mehod

student_id = {110,111,112,114}

print('student ids are ',student_id)
student_id.add(115)

print("after adding new student is",student _id)

Output

student ids are {112, 114, 110, 111}
after adding new student is {110, 111, 112, 114, 115}




Hamanls Gan beaaoessed hraugh For bop

student_id = {110,111,112,114}
print('student ids are ',student _id)

# one way of accessing Set Elements
student_id.add(115)
print("after adding new student is",student _id)

#another way of accessing Set Elements
for 1 in student id:
print(i)

student ids are {112, 114, 110, 111}

after adding new student is {110,111, 112, 114, 115}
110

111

112

114

115

Output




% remov() and discard() mahods are usad o lemove damanis iromthe st

student_id = {110,111,112,114}

print('Before Removing student ids are ',student _id)
student_id.remove(111)

print("After removing element",student _id)

student_id.discard(112)
print("After Removing element from set",student _id)

Output Before Removing student ids are {112,114, 110, 111}
After removing element {112, 114, 110}
After Removing element from set {114, 110}
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7" | < Tipleis acoledion whichis ardered and undrengesble. Alows dupiicite
STRUCTURES manas
SUMMARY

% Setis a aolledion whih is unardered, undengesbie®, and unindeedd b
dupicaemanbas

% Didionary is acolledtion whihis ardered™* and drengesble. Noduplicale
mambas



https://www.w3schools.com/python/python_lists.asp
https://www.w3schools.com/python/python_sets.asp
https://www.w3schools.com/python/python_dictionaries.asp

Creating Sets

You can create a set by using the set() constructor or by using curly

braces {}.

Using curly braces
set={1,2,3,4
print(another_set) # Output: {1, 2, 3,4

Creating an empty se
pty_set = set

print(empty_set) # Output: set

Adding Elements

You can add elements to a set using the add() method.
my_set={1,2,3

my_set.add (4
print(my_set) # Output: {1, 2, 3,4

Elements can be removed using the remove() or discard() methods.

The remove() method will raise a KeyError if the element is not found,

while discard() will not.

my_set={1, 2, 3, 4}
my_set.remove(4)

print(my_set) # Output: {1, 2,3




my_set.discard(3)
rint(my_set) # Output: {1, 2}

Discarding an element not in the se

my_set.discard(5) # No error

Set Operations

Python sets support several standard set operations:
Union (| or union()): Combines all elements from both sets.

setl ={1, 2, 3}

set2 ={3, 4, 5}
union_set = setl | set2
# or

union_set = setl.union(set2)

print(union_set) # Output: {1, 2, 3,4, 5}

Intersection (& or intersection()): Returns elements that are common to

both sets.

intersection_set = setl.intersection(set2

print(intersection_set) # Output: {3

Difference (- or difference()): Returns elements that are in the first set but

not in the second set.

ifference_set = set1l - set2
or
ifference_set = setl.difference(set2)

rint(difference_set) # Output: {1, 2}




Symmetric Difference (" or symmetric_difference()): Returns elements

that are in either of the sets, but not in both.

sym_diff set = setl.symmetric_difference(set2

print(sym_diff_set) # Output: {1, 2, 4, 5}
Checking Membership

You can check if an element is in a set using the in keyword.

my_set={1, 2, 3
print(2 in my_set) # Output: True
print(5 in my_set) # Output: False

Iterating Through a Set

You can iterate through the elements of a set using a for loop.

my_set={1, 2,3

Built-in Functions
Some useful built-in functions for sets include:

« len(set): Returns the number of elements in the set.

« min(set): Returns the smallest element in the set.




« max(set): Returns the largest element in the set.

« sum(set): Returns the sum of all elements in the set.

my_set ={1, 2, 3, 4}

rint(len(my_set)) # Output: 4
rint(min(my_set)) # Output: 1
rint(max(my_set)) # Output: 4

print(sum(my_set)) # Output: 10
PROGRAM

# Creating sets
{1, 2, 3, 4}
{3, 4, 5, 6}
print("Setl:", setl)
print("Set2:", set2)

# Adding elements to a set
setl.add(5)
print("Setl after adding 5:", setl)

# Removing elements from a set
setl.remove(l) # Raises KeyError if 1 is not in the set

print("Setl after removing 1:", setl)

# Discarding elements from a set
setl.discard(2) # Does not raise an error if 2 is not in the set

print("Setl after discarding 2:", setl)

# Union of sets
union_set = setl | set2

print("Union of Setl and Set2:", union_set)




# Intersection of sets
intersection_set = setl & set2

print("Intersection of Setl and Set2:", intersection_set)

# Difference of sets
difference_set = setl - set2

print("Difference of Setl and Set2:", difference_set)

# Symmetric difference of sets
symmetric_difference_set = setl ~ set2
print("Symmetric Difference of Setl and Set2:",

symmetric_difference_set)

# Checking membership
print("Is 3 in Setl?", 3 in setl)

print("Is 1 in Setl?", 1 in setl)

# Iterating through a set
print("Elements in Setl:")
for elem in setl:

print(elem)

# Using built-in functions

print("Length of Setl:", len(setl))
print("Minimum in Setl:", min(setl))
print("Maximum in Setl:", max(setl))

print("Sum of elements in Setl:", sum(setl))

OUTPUT

Setl: {1, 2, 3, 4}

Set2: {3, 4, 5, 6}

Setl after adding 5: {1, 2, 3, 4, 5}
Setl after removing 1: {2, 3, 4, 5}




Setl after discarding 2: {3, 4, 5}

Union of Setl and Set2: {3, 4, 5, 6}
Intersection of Setl and Set2: {3, 4, 5}
Difference of Setl and Set2: set()
Symmetric Difference of Setl and Set2: {6}
Is 3 in Setl? True

Is 1 in Setl? False

Elements in Setl:

Length of Setl: 3
Minimum in Setl: 3
Maximum in Setl: 5

Sum of elements in Setl: 12

In Python, a dictionary is an unordered collection of items where each item

consists of a key-value pair.

Dictionaries are mutable, which means they can be changed after creation.

They are also dynamic, meaning they can grow and shrink as needed.

Creating Dictionaries

You can create a dictionary using curly braces {} or the dict()

constructor.

# Using curly braces
my_dict = {'name": 'Alice’, 'age': 25, 'city": 'New York'}

print(my_dict) # Output: {'name’: 'Alice’, 'age": 25, 'city': 'New York'}




# Using the dict() constructor
another_dict = dict(name="'Bob’, age=30, city="San Francisco')

print(another_dict) # Output: {'name': '‘Bob’, 'age': 30, 'city': 'San Francisco'}

# Creating an empty dictionar

empty_dict = {}
print(empty_dict) # Output: {}

Accessing Values

You can access the value associated with a specific key using square

brackets [] or the get() method.

print(my_dict['name']) # Output: Alice

# Using get() method
print(my_dict.get('age')) # Output: 25

# Using get() with a default value
print(my_dict.get('country’, 'Not Found')) # Output: Not Found

Adding and Updating Items

You can add new key-value pairs or update existing ones using the

square brackets [].

# Adding a new key-value pair

my_dict['country'] = 'USA’

print(my_dict) # Output: {'name": 'Alice', 'age': 25, 'city: 'New York/,
‘country': 'USA"}




# Updating an existing key-value pair

my_dict['age'] = 26

print(my_dict) # Output: {'name': 'Alice’, 'age': 26, 'city’: 'New York,
‘country’: 'USA"}

Removing Items

You can remove items using the del statement, the pop() method, or the

popitem() method.

# Using pop() method

# Using del statement

del my_dict['city']

print(my_dict) # Output: {'name': 'Alice’, 'age": 26, 'country': "USA"}

my_dict.pop('age’)
print(age) # Output: 26

print(my_dict) # Output: {'name’: 'Alice’, 'country': 'USA"}

# Using popitem() method (removes the last inserted item)
item = my_dict.popitem()

print(item) # Output: ('country’, 'USA")

print(my_dict) # Output: {'name': 'Alice'}

Dictionary Methods
Python provides several methods to work with dictionaries:

« keys(): Returns a view object containing the keys.

« values(): Returns a view object containing the values.




items(): Returns a view object containing the key-value pairs.
update(): Updates the dictionary with elements from another
dictionary or an iterable of key-value pairs.

clear(): Removes all items from the dictionary.

# Using keys(), values(), and items() methods
print(my_dict.keys())#Output:dict_keys(['name’,'age’,’city’])
print(my_dict.values())#Output:dict_values['Alice’,25,'New York']
print(my_dict.items()) # Output: dict_items([('name’, 'Alice'), ('age’, 25),
(‘city’, 'New York')])

# Using update() method
my_dict.update({'age': 27, 'city": 'Los Angeles'})
print(my_dict) # Output: {'name": 'Alice’, 'age': 27, 'city": 'Los Angeles'}

# Using clear() method
my_dict.clear()
print(my_dict) # Output: {}

Iterating Through a Dictionary
You can iterate through a dictionary using a for loop.

"' 'New York'

# Iterating through keys

for key in my_dict:

print(key, my_dict[key])
# Output:

# name Alice




# age 25
# city New York

# Iterating through values

for value in my_dict.values():
print(value)
# Output:
# Alice
# 25
# New York

# Iterating through key-value pairs

for key, value in my_dict.items():
print(key, value)
# Output:
# name Alice
# age 25
# city New York

Built-in Functions

Some useful built-in functions for dictionaries include:

« len(dict): Returns the number of items in the dictionary.

« sorted(dict): Returns a sorted list of the dictionary's keys.

print(len(my_dict)) # Output: 3

print(sorted(my_dict)) # Output: ['age’, 'city’, 'name']

PROGRAM




# Creating dictionaries

dictl = {'name': 'Alice', 'age': 25, 'city': 'New York'}

dict2 = dict(name='Bob', age=30, city='San Francisco"')

print("Dictionary 1:", dictl)
print("Dictionary 2:", dict2)

# Accessing values

print("Name in dictl:", dictl['name'])

print("Age in dictl:", dictl.get('age'))
print("Country in dictl:", dictl.get('country', 'Not
Found'))

# Adding and updating items
dictl['country'] = 'USA'

print("Dictl after adding country:", dictl)
dictl['age'] = 26

print("Dictl after updating age:", dictl)

# Removing items

del dictl['city']

print("Dictl after deleting city:", dictl)
age = dictl.pop(‘'age')

print("Popped age:", age)

print("Dictl after popping age:", dictl)
item = dictl.popitem()

print("Popped item:", item)

print("Dictl after popping item:", dictl)




# Dictionary methods

dictl = {'name': 'Alice', 'age': 25, 'city': 'New York'}
print("Keys in dictl:", dictl.keys())

print("Values in dictl:", dictl.values())

print("Items in dictl:", dictl.items())

# Updating dictionary

dictl.update({'age': 27, 'city': 'Los Angeles'})

print("Dictl after update:", dictl)

# Clearing dictionary
dictl.clear()
print("Dictl after clearing:", dictl)

# Iterating through a dictionary

dictl = {'name': 'Alice', 'age': 25, 'city': 'New York'}
print("Iterating through keys:")

for key in dictl:

print(key, dictl[key])

print("Iterating through values:")
for value in dictl.values():

print(value)

print("Iterating through items:")
for key, value in dictl.items():

print(key, value)




# Built-in functions

print("Length of dictl:", len(dictl))
print("Minimum key in dictl1:", min(dictl))
print("Maximum key in dictl1:", max(dictl))
print("Sorted keys in dictl:", sorted(dictl))

OUTPUT

Dictionary 1: {'name": 'Alice’, 'age': 25, 'city': 'New York'}

Dictionary 2: {'name': 'Bob’, 'age': 30, 'city": 'San Francisco'}

Name in dict1: Alice

Age in dictl: 25

Country in dict1l: Not Found

Dictl after adding country: {'name": 'Alice’, 'age": 25, 'city": 'New York/,
‘country': 'USA'"}

Dict1 after updating age: {'name": 'Alice’, 'age": 26, 'city': 'New York/,
'‘country': 'USA'"}

Dict1 after deleting city: {'name': 'Alice’, 'age": 26, 'country': "USA"}
Popped age: 26

Dict1 after popping age: {'name': 'Alice’, 'country': 'USA'"}

Popped item: (‘country’, 'USA")

Dict1 after popping item: {'name’: 'Alice'}

Keys in dictl: dict_keys(['name’, 'age’, 'city'])

Values in dict1: dict_values(['Alice’, 25, 'New York'])

[tems in dict1: dict_items([('name’, 'Alice’), ('age’, 25), (‘city’, 'New York')])

Dictl after update: {'name': 'Alice’, 'age': 27, 'city': 'Los Angeles'}

Dict1 after clearing: {}

[terating through keys:




name Alice

age 25

city New York

[terating through values:
Alice

25

New York

[terating through items:
name Alice

age 25

city New York

Length of dict1: 3
Minimum key in dict1: age

Maximum key in dictl: name

Sorted keys in dictl: ['age’, ‘city’, 'name’]
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