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4.4 LIst Methods and BuILt-In FunctIons

The data type list has several built-in methods that 
are useful in programming. Some of them are listed in  
Table 4.1.

Table 4.1 Built-in functions for list manipulation

Method Description Example

len() Returns the length of the list passed as 
the argument

>>> list1 = [10,20,30,40,50]
>>> len(list1)
5

list() Creates an empty list if no argument is 
passed

>>> list1 = list()
>>> list1
[ ]

Creates a list if a sequence is passed as 
an argument

>>> str1= 'aeiou'
>>> list1 = list(str1)
>>> list1
['a', 'e', 'i', 'o', 'u']

append() Appends a single element passed as an 
argument at the end of the list

A list can also be appended as an ele-
ment to an existing list

>>> list1 = [10,20,30,40]
>>> list1.append(50)
>>> list1
[10, 20, 30, 40, 50]
>>> list1 = [10,20,30,40]
>>> list1.append([50,60])
>>> list1
[10, 20, 30, 40, [50, 60]]

extend() Appends each element of the list passed 
as argument at the end of the given list

>>> list1 = [10,20,30]
>>> list2 = [40,50]
>>> list1.extend(list2)
>>> list1
[10, 20, 30, 40, 50]

insert() Inserts an element at a particular index 
in the list

>>> list1 = [10,20,30,40,50]
#inserts element 25 at index value 2
>>> list1.insert(2,25)
>>> list1
[10, 20, 25, 30, 40, 50]
>>> list1.insert(0,100)
>>> list1
[100, 10, 20, 25, 30, 40, 50]
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count() Returns the number of times a given 
element appears in the list

>>> list1 = [10,20,30,10,40,10]
>>> list1.count(10)
3
>>> list1.count(90)
0

find() Returns index of the first occurrence of 
the element in the list. If the element is 
not present, ValueError is generated

>>> list1 = [10,20,30,20,40,10]
>>> list1.index(20)
1
>>> list1.index(90)
ValueError: 90 is not in list

remove() Removes the given element from the 
list. If the element is present multi-
ple times, only the first occurrence is 
removed. If the element is not present, 
then ValueError is generated

>>> list1 = [10,20,30,40,50,30]
>>> list1.remove(30)
>>> list1
[10, 20, 40, 50, 30]
>>> list1.remove(90)
ValueError:list.remove(x):x not in 
list

pop() Returns the element whose index is 
passed as argument to this function 
and also removes it from the list. If no 
argument is given, then it returns and 
removes the last element of the list

>>> list1 = [10,20,30,40,50,60]
>>> list1.pop(3)
40
>>> list1
[10, 20, 30, 50, 60]
>>> list1 = [10,20,30,40,50,60]
>>> list1.pop()
60
>>> list1
[10, 20, 30, 40, 50]

reverse() Reverses the order of elements in the 
given list

>>> list1 = [34,66,12,89,28,99]
>>> list1.reverse()
>>> list1
[ 99, 28, 89, 12, 66, 34]

>>> list1 = [ 'Tiger' ,'Zebra' , 
'Lion' , 'Cat' ,'Elephant' ,'Dog']
>>> list1.reverse()
>>> list1
['Dog', 'Elephant', 'Cat', 'Lion', 
'Zebra', 'Tiger']

sort() Sorts the elements of the given list in 
place

>>>list1 = ['Tiger','Zebra','Lion', 
'Cat', 'Elephant' ,'Dog']
>>> list1.sort()
>>> list1
['Cat', 'Dog', 'Elephant', 'Lion', 
'Tiger', 'Zebra']

>>> list1 = [34,66,12,89,28,99]
>>> list1.sort(reverse = True)
>>>list1
[99,89,66,34,28,12]
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sorted() It takes a list as parameter and creates 
a new list consisting of the same ele-
ments but arranged in ascending order

>>>list1 = [23,45,11,67,85,56]
>>> list2 = sorted(list1)
>>> list1
[23, 45, 11, 67, 85, 56]
>>> list2
[11, 23, 45, 56, 67, 85]

min()

max()

sum()

Returns minimum or smallest element 
of the list

Returns maximum or largest element of 
the list
Returns sum of the elements of the list

>>> list1 = [34,12,63,39,92,44]
>>> min(list1)
12
>>> max(list1)
92
>>> sum(list1)
284

4.5 LIst ManIpuLatIon    
In this chapter, we have learnt to create a list and the different ways to 
manipulate lists. In the following programs, we will apply the various list  
manipulation methods.

Program 4-1 Write a program to allow user to perform any those list operation 
given in a menu. The menu is:

1.  Append an element
2.  Insert an element
3.  Append a list to the given list
4.  Modify an existing element
5.  Delete an existing element from its position
6.  Delete an existing element with a given value
7.  Sort the list in the ascending order
8.  Sort the list in descending order 
9.  Display the list.

#Program 4-1
#Menu driven program to do various list operations
myList = [22,4,16,38,13] #myList having 5 elements
choice = 0
For attempt in range (3): print ("Attempt number:", attempt)
print("The list 'myList' has the following elements", myList)
print("\nL I S T   O P E R A T I O N S")
print(" 1. Append an element")
print(" 2. Insert an element at the desired position")
print(" 3. Append a list to the given list")
print(" 4. Modify an existing element")
print(" 5. Delete an existing element by its position")
print(" 6. Delete an existing element by its value")
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print(" 7. Sort the list in ascending order")
print(" 8. Sort the list in descending order")
    print(" 9. Display the list")
    choice = int(input("ENTER YOUR CHOICE (1-9): "))

    #append element
    if choice == 1: 
        element = eval(input("Enter the element to be appended: "))
        myList.append(element)
        print("The element has been appended\n")

    #insert an element at desired position
    elif choice == 2: 
        element = eval(input("Enter the element to be inserted: "))
        pos = int(input("Enter the position:"))
        myList.insert(pos,element)
        print("The element has been inserted\n")

    #append a list to the given list
    elif choice == 3: 
        newList = eval(input("Enter the list to be appended: "))
        myList.extend(newList)
        print("The list has been appended\n")

    #modify an existing element
    elif choice == 4: 
        i = int(input("Enter the position of the element to be 
modified: "))
        if i < len(myList):
            newElement = eval(input("Enter the new element: "))
            oldElement = myList[i]
            myList[i] = newElement
            print("The element",oldElement,"has been modified\n")
        else:
            print("Position of the element is more then the length 
of list")

    #delete an existing element by position
    elif choice == 5: 
        i = int(input("Enter the position of the element to be 
deleted: "))
        if i < len(myList):
            element = myList.pop(i)
            print("The element",element,"has been deleted\n")
        else:
            print("\nPosition of the element is more then the length 
of list")
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    #delete an existing element by value
    elif choice == 6: 
        element = int(input("\nEnter the element to be deleted: "))
        if element in myList:
            myList.remove(element)
            print("\nThe element",element,"has been deleted\n")
        else:
            print("\nElement",element,"is not present in the list")

    #list in sorted order
    elif choice == 7: 
        myList.sort()
        print("\nThe list has been sorted")

    #list in reverse sorted order
    elif choice == 8: 
        myList.sort(reverse = True)
        print("\nThe list has been sorted in reverse order")

    #display the list
    elif choice == 9: 
        print("\nThe list is:", myList)
   else:
        print("Choice is not valid")

Output:
The list 'myList' has the following elements [22, 4, 16, 38, 13]
Attempt number : 1
L I S T   O P E R A T I O N S

  1. Append an element
  2. Insert an element at the desired position
  3. Append a list to the given list
  4. Modify an existing element
  5. Delete an existing element by its position
  6. Delete an existing element by its value
  7. Sort the list in ascending order
  8. Sort the list in descending order
  9. Display the list
ENTER YOUR CHOICE (1-10): 8

The list has been sorted in reverse order
The list 'myList' has the following elements [38, 22, 16, 13, 4]
Attempt number : 2
L I S T   O P E R A T I O N S
 1. Append an element
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  2. Insert an element at the desired position
  3. Append a list to the given list
  4. Modify an existing element
  5. Delete an existing element by its position
  6. Delete an existing element by its value
  7. Sort the list in ascending order
  8. Sort the list in descending order
  9. Display the list

ENTER YOUR CHOICE (1-9)5
Enter the position of the element to be deleted: 2
The element 16 has been deleted

The list 'myList' has the following elements [38, 22, 13, 4]
Attempt number : 3
L I S T   O P E R A T I O N S
 1. Append an element
 2. Insert an element at the desired position
 3. Append a list to the given list
 4. Modify an existing element
 5. Delete an existing element by its position
 6. Delete an existing element by its value
 7. Sort the list in ascending order
 8. Sort the list in descending order
 9. Display the list

ENTER YOUR CHOICE (1-9) 10
choice is not valid

Program 4-2 A program to calculate average marks 
of n students where n is entered by  
the user.

#Program 4-2
#create an empty list 
list1 = []                         
print("How many students marks you want to enter: ")
n = int(input())
for i in range(0,n):
     print("Enter marks of student",(i+1),":")
     marks = int(input())
     #append marks in the list
     list1.append(marks)           
     #initialize total 
    total = 0                     
     for marks in list1:
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          #add marks to total 
     total = total + marks    
     average = total / n
print("Average marks of",n,"students is:",average)

Output:
How many students marks you want to enter:
5
Enter marks of student 1:
45
Enter marks of student 2:
89
Enter marks of student 3:
79
Enter marks of student 4:
76
Enter marks of student 5:
55
Average marks of 5 students is: 68.8

Program 4-3 Write a program to check if a number is 
present in the list or not. If the number 
is present, print the position of the 
number. Print an appropriate message if 
the number is not present in the list.

#Program 4-3
list1 = []                          #Create an empty list
print("How many numbers do you want to enter in the list: ")
maximum = int(input())
print("Enter a list of numbers: ")
for i in range(0,maximum):
     n = int(input())
     list1.append(n)                #append numbers to the list

num = int(input("Enter the number to be searched: "))

position = -1
for i in range (0, lin (list1)
if list1[i] == num:   #number is present
position = i+1    #save the position of number
if position == -1 :
     print("Number",num,"is not present in the list")
else:
     print("Number",num,"is present at",position + 1, "position")  

Output:
How many numbers do you want to enter in the list
5
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Enter a list of numbers:
23
567
12
89
324
Enter the number to be searched:12
Number 12 is present at 3 position

4.6 IntroductIon to dIctIonarIes    

The data type dictionary falls under mapping. It is a 
mapping between a set of keys and a set of values. The 
key-value pair is called an item. A key is separated from 
its value by a colon(:) and consecutive items are separated 
by commas. Items in dictionaries are unordered, so we 
may not get back the data in the same order in which 
we had entered  the data initially in the dictionary.

4.6.1 Creating a Dictionary
To create a dictionary, the items entered are separated 
by commas and enclosed in curly braces. Each item is 
a key value pair, separated through colon (:). The keys 
in the dictionary must be unique and should be of any 
immutable data type i.e. number, string or tuple. The 
values can be repeated and can be of any data type.  
Example 4.2 

#dict1 is an empty dictionary
>>> dict1 = {}           
>>> dict1
{}
#dict3 is the dictionary that maps names of  
#the students to marks in percentage
>>> dict3 = {'Mohan':95,'Ram':89,'Suhel':92, 
'Sangeeta':85}
>>> dict3
{'Mohan': 95, 'Ram': 89, 'Suhel': 92, 
'Sangeeta': 85}

4.6.2 Accessing Items in a Dictionary
We have already seen that the items of a sequence 
(string, list and tuple) are accessed using a technique 
called indexing. The items of a dictionary are accessed 
via the keys rather than via their relative positions 
or indices. Each key serves as the index and maps to  
a value.  
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The following example shows how a dictionary 
returns the value corresponding to the given key:

>>> dict3 = {'Mohan':95,'Ram':89,'Suhel':92, 
'Sangeeta':85}
>>> dict3['Ram']          
89
>>> dict3['Sangeeta']
85
#using unspecified key
>>> dict3['Shyam']        
KeyError: 'Shyam'

In the above examples the key 'Ram' always maps to the 
value 89 and key 'Sangeeta' always maps to the value 
85. So the order of items does not matter. If the key is not 
present in the dictionary we get KeyError.

4.6.3 Membership Operation
The membership operator in checks if the key is present 
in the dictionary and returns True, else it returns False. 

>>> dict1 = {'Mohan':95,'Ram':89,'Suhel':92, 
'Sangeeta':85}
>>> 'Suhel' in dict1
True

The not in operator returns True if the key is not 
present in the dictionary, else it returns False.

>>> dict1 = {'Mohan':95,'Ram':89,'Suhel':92, 
'Sangeeta':85}
>>> 'Suhel' not in dict1
False

4.6.4 Dictionaries are Mutable
Dictionaries are mutable which implies that the 
contents of the dictionary can be changed after it has 
been created. 
(A) Adding a new item
We can add a new item to the dictionary as shown in 
the following example:

>>> dict1 = {'Mohan':95,'Ram':89,'Suhel':92, 
'Sangeeta':85}
>>> dict1['Meena'] = 78
>>> dict1
{'Mohan': 95, 'Ram': 89, 'Suhel': 92, 
'Sangeeta': 85, 'Meena': 78}

notes
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