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Python Collections
Topics: Lists, List Comprehension and Tuples


[bookmark: _GoBack]There are four collection data types in the Python programming language:

· List is a collection which is ordered and changeable. Allows duplicate members.

· Tuple is a collection which is ordered and unchangeable. Allows duplicate members.

· Set is a collection which is unordered and unindexed. No duplicate members.

· Dictionary is a collection which is unordered, changeable and indexed. No duplicate members.

LISTS

A list is a sequence of values. In a string, the values are characters but in a list, list values can be

any type. The values in a list are called elements or items. List must be enclosed in square

brackets ([and]).

Examples:

>>>[10,20,30]

>>>[‘hi’,’hello’,’welcome’]

Nested List:

A list within another list is called nested list.

Example:

[‘good’,10,[100,99]]

Empty List:

A list that contains no elements is called empty list. It can be created with empty brackets, []. Access Items

You access the list items by referring to the index number. The index number starts from 0. Also

negative indexing is possible in Python. The negative index associated with the last element of

the list is -1.

Example:

Print the second item of the list:

>>>thislist = ["apple", "banana", "cherry"]

>>>print(thislist[1])

Banana

Change Item Value

To change the value of a specific item, refer to the index number:
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>>>thislist[1] = "blackcurrant"

>>>print(thislist)

['apple', 'blackcurrant', 'cherry']

Loop Through a List

You can loop through the list items by using a for loop:

>>>thislist = ["apple", "banana", "cherry"]

>>>for x in thislist:

print(x)

Output

apple

banana

cherry

Check if Item Exists

To determine if a specified item is present in a list use the in keyword:

>>>thislist = ["apple", "banana", "cherry"]

>>>if "apple" in thislist:

print("Yes, 'apple' is in the fruits list")

Output

Yes, 'apple' is in the fruits list

List Length

To determine how many items a list has, use the len() method:

>>>thislist = ["apple", "banana", "cherry"]

>>>print(len(thislist))

Output

3

Add Items

To add an item to the end of the list, use the append() method:

>>>thislist = ["apple", "banana", "cherry"]

>>>thislist.append("orange")

[bookmark: page3]>>>print(thislist)


Output

['apple', 'banana', 'cherry', 'orange']

To add an item at the specified index, use the insert() method:

>>>thislist = ["apple", "banana", "cherry"]

>>>thislist.insert(1, "orange")

>>>print(thislist)

Output

['apple', 'orange', 'banana', 'cherry']

Remove Item

There are several methods to remove items from a list:

Example

The remove() method removes the specified item:

>>>thislist = ["apple", "banana", "cherry"]

>>>thislist.remove("banana")

>>>print(thislist)

['apple', 'cherry']

Example

The pop() method removes the specified index, (or the last item if index is not specified):

>>>thislist = ["apple", "banana", "cherry"]

>>>thislist.pop()

>>>print(thislist)

['apple', 'banana']

Example

The del keyword removes the element from the specified index:

thislist = ["apple", "banana", "cherry"]

del thislist[0]

print(thislist)

['banana', 'cherry']

Example

[bookmark: page4]The del keyword can also delete the list completely:

thislist = ["apple", "banana", "cherry"]

del thislist

print(thislist)

This will cause an error because you have succsesfully deleted "thislist".

Example

The clear() method empties the list:

thislist = ["apple", "banana", "cherry"]

thislist.clear()

print(thislist)

Output

[]

Copy a List

You cannot copy a list simply by typing list2 = list1, because: list2 will only be

a reference to list1, and changes made in list1 will automatically also be made in list2. There are ways to make a copy, one way is to use the built-in List method copy (). Example

Make a copy of a list with the copy() method:

>>>thislist = ["apple", "banana", "cherry"]

>>>mylist = thislist.copy()

>>>print(mylist)

Output

['apple', 'banana', 'cherry']

Another way to make a copy is to use the built-in method list().

Make a copy of a list with the list() method:

>>>thislist = ["apple", "banana", "cherry"]

>>>mylist = list(thislist)

>>>print(mylist)

Output

['apple', 'banana', 'cherry']

The list() Constructor

[bookmark: page5]It is also possible to use the list() constructor to make a new list.

Example

Using the list() constructor to make a List:

>>>thislist = list(("apple", "banana", "cherry")) # note the double round-brackets

>>>print(thislist)

Output

['apple', 'banana', 'cherry']

List operations:

Example 1: The + operator concatenates lists:

>>>a=[1,2,3]

>>>b=[4,5,6]

>>>c=a+b

>>>c

Output: [1,2,3,4,5,6]

Example 2:

The * operator repeats a list given number of times:

>>>[0]*4

Output:

[0,0,0,0]

>>>[1,2,3]*3

Output:

[1,2,3,1,2,3,1,2,3]

The first example repeats [0] four times.The second example repeats [1,2,3] three times.

List slices:

List slicing is a computationally fast way to methodically access parts of given data.

Syntax:

Listname[start:end:step]. 
Here the sliced list will contains the elements within the index range of start to (end-1) of the original list. The start and end may be a negative number. For negative numbers, the count starts from the end of the array instead of the beginning. Example:

[bookmark: page6]>>>t=[‘a’,’b’,’c’,’d’,’e’,’f’]

Lists are mutable, so it is useful to make a copy before performing operations that modify this. A slice operator on the left side of an assignment can update multiple elements. Example:

>>>t[1:3]=[‘x’,’y’]

>>>t

Output:

[‘a’,’x’,’y’,’d’,’e’,’f’]

Mutability:

Lists are mutable. Mutable means, we can change the content without changing the identity.

Mutability is the ability for certain types of data to be changed without entirely recreating it.

Using mutable data types can allow programs to operate quickly and efficiently.

Example for mutable data types are:

List, Set and Dictionary

Example 1:

>>>numbers=[42,123]

>>>numbers[1]=5

>>>numbers

[42,5]

Here, the second element which was 123 is now turned to be 5.

Aliasing

If a refers to an object and we assign b = a, then both variables refer to the same object:

· a = [1, 2, 3]

· b = a

· b is a

True

The state diagram looks like
[image: ]
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The association of a variable with an object is called a reference. In this example, there are two references to the same object. An object with more than one reference has more than one name, so we say that the object is aliased. If the aliased object is mutable, changes made with one alias affect the other.

List Comprehension

List comprehension is an elegant way to define and create list in python. We can create lists just like mathematical statements and in one line only. The syntax of list comprehension is easier to grasp.

A list comprehension generally consist of these parts :

· Output expression,

· input sequence,

· a variable representing member of input sequence and an optional predicate part.

·  For example :

lst = [x ** 2 for x in range (1, 11) if x % 2 == 1] here, x ** 2 is output expression,

range (1, 11) is input sequence,

x is variable and

if x % 2 == 1 is predicate part.


· You can either use loops: squares = []

for x in range(10):

squares.append(x**2)

print squares

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]


· Or you can use list comprehensions to get the same result: squares = [x**2 for x in range(10)]

print squares

[0, 1, 4, 9, 16, 25, 36, 49, 64, 81]

[bookmark: page8]Practice Programs on List

Program 1

Here is source code of the Python Program to generate random numbers from 1 to 20 and append them to the list. The program output is also shown below. import random

a=[]

n=int(input("Enter number of elements:"))

for j in range(n):

a.append(random.randint(1,20))

print('Randomised list is: ',a)

Output

Case 1:

Enter number of elements:3

('Randomised list is: ', [17, 4, 9])


Case 2:

Enter number of elements:7

('Randomised list is: ', [16, 5, 18, 19, 6, 7, 20])


Program 2

Here is source code of the Python Program to remove the duplicate items from a list. The

program output is also shown below.

a=[]

n= int(input("Enter the number of elements in list:"))

for x in range(0,n):

element=int(input("Enter element" + str(x+1) + ":"))

a.append(element)

b = set()

unique = []

for x in a:

if x not in b:

[bookmark: page9]unique.append(x)

b.add(x)

print("Non-duplicate items:")

print(unique)

Output

Case 1:

Enter the number of elements in list:5

Enter element1:10

Enter element2:10

Enter element3:20

Enter element4:20

Enter element5:20

Non-duplicate items:

[10, 20]


Case 2:

Enter the number of elements in list:7

Enter element1:10

Enter element2:20

Enter element3:20

Enter element4:30

Enter element5:40

Enter element6:40

Enter element7:50

Non-duplicate items:

[10, 20, 30, 40, 50]


Program 3

Here is source code of the Python Program to find the cumulative sum of a list where the ith element is the sum of the first i+1 elements from the original list. The program output is also shown below.
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n= int(input("Enter the number of elements in list:"))

for x in range(0,n):

element=int(input("Enter element" + str(x+1) + ":"))

a.append(element)

b=[sum(a[0:x+1]) for x in range(0,len(a))]

print("The original list is: ",a)

print("The new list is: ",b)

Output

Case 1:

Enter the number of elements in list:5

Enter element1:1

Enter element2:2

Enter element3:3

Enter element4:4

Enter element5:5

('The original list is: ', [1, 2, 3, 4, 5])

('The new list is: ', [1, 3, 6, 10, 15])


Case 2:

Enter the number of elements in list:4

Enter element1:23

Enter element2:56

Enter element3:67

Enter element4:10

('The original list is: ', [23, 56, 67, 10])

('The new list is: ', [23, 79, 146, 156])


Program 4

Here is source code of the Python Program to read a list of words and return the length of the longest one. The program output is also shown below.
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n= int(input("Enter the number of elements in list:"))

for x in range(0,n):

element=input("Enter element" + str(x+1) + ":")

a.append(element)

max1=len(a[0])

temp=a[0]

for i in a:

if(len(i)>max1):

max1=len(i)

temp=i

print("The word with the longest length is:")

print(temp)

Output

Case 1:

Enter the number of elements in list:4

Enter element1:"Apple"

Enter element2:"Ball"

Enter element3:"Cat"

Enter element4:"Dinosaur"

The word with the longest length is:

Dinosaur


Case 2:

Enter the number of elements in list:3

Enter element1:"Bangalore"

Enter element2:"Mumbai"

Enter element3:"Delhi"

The word with the longest length is:

Bangalore
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Implement the selection sort in Python

a = [16, 19, 11, 15, 10, 12, 14]

i = 0

while i<len(a):

#smallest element in the sublist

smallest = min(a[i:])

#index of smallest element

index_of_smallest = a.index(smallest)

#swapping

a[i],a[index_of_smallest] = a[index_of_smallest],a[i]

i=i+1

print (a)

Output

>>>

[10, 11, 12, 14, 15, 16, 19]

TUPLES


A Tuple is a collection of Python objects separated by commas. In some ways a tuple is similar to a list in terms of indexing, nested objects and repetition but a tuple is immutable unlike lists which are mutable. In case you’re generating a tuple with a single element, make sure to add a comma after the element.

Creating a empty tuple

· An empty tuple empty_tuple = () print (empty_tuple) Output

()

Creating a non-empty tuple

tup = 'python', 'geeks'

print(tup)
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· Another for doing the same tup = ('python', 'geeks') print(tup)

Output

('python', 'geeks') ('python', 'geeks')


Concatenation of Tuples

tuple1 = (0, 1, 2, 3)

tuple2 = ('python', 'geek')

· Concatenating above two print(tuple1 + tuple2) Output

(0, 1, 2, 3, 'python', 'geek')


Nesting of Tuples

· Code for creating nested tuples 
· tuple1 = (0, 1, 2, 3)

tuple2 = ('python', geek') tuple3 = (tuple1, tuple2) print(tuple3)

Output

((0, 1, 2, 3), ('python', 'geek'))

Repetition in Tuples

· Code to create a tuple with repetition tuple3 = ('python',)*3

print(tuple3)
[bookmark: page14]Output

('python', 'python', 'python')

Immutable Tuples

#code to test that tuples are immutable

tuple1 = (0, 1, 2, 3)

tuple1[0] = 4

print(tuple1)

Output

Traceback (most recent call last):

File "e0eaddff843a8695575daec34506f126.py", line 3, in tuple1[0]=4

TypeError: 'tuple' object does not support item assignment.

Slicing in Tuples

· code to test slicing tuple1 = (0 ,1, 2, 3) print(tuple1[1:]) print(tuple1[::-1]) print(tuple1[2:4]) Output

(1, 2, 3) (3, 2, 1, 0) (2, 3)

Deleting a Tuple

# Code for deleting a tuple
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del tuple3

print(tuple3)

Output

Error:

Traceback (most recent call last):

File "d92694727db1dc9118a5250bf04dafbd.py", line 6, in <module> print(tuple3)

NameError: name 'tuple3' is not defined

Finding Length of a Tuple

· Code for printing the length of a tuple tuple2 = ('python', 'geek') print(len(tuple2))

Output 2

Converting list to a Tuple: Takes a single parameter which may be a list,string,set or even a dictionary( only keys are taken as elements) and converts them to a tuple.

· Code for converting a list and a string into a tuple list1 = [0, 1, 2]

print(tuple(list1)) print(tuple('python')) # string 'python' Output

(0, 1, 2)

('p', 'y', 't', 'h', 'o', 'n')

[bookmark: page16]Using cmp(), max() , min() on tuples

· A python program to demonstrate the use of

· cmp(), max(), min()

tuple1 = ('python', 'geek')

tuple2 = ('coder', 1)

if (cmp(tuple1, tuple2) != 0):

· cmp() returns 0 if matched, 1 when not tuple1

· is longer and -1 when tuple1 is shoter print('Not the same')

else:

print('Same')

print ('Maximum element in tuples 1,2: ' +

str(max(tuple1)) + ',' +

str(max(tuple2)))

print ('Minimum element in tuples 1,2: ' +

str(min(tuple1)) + ',' + str(min(tuple2)))

Output

Not the same

Maximum element in tuples 1,2: python,coder

Minimum element in tuples 1,2: geek,1

Membership Test in Tuples

in: Checks whether an element exists in the specified tuple.

not in: Checks whether an element does not exist in the specified tuple.

my_data = (11, 22, 33, 44, 55, 66, 77, 88, 99)

print(my_data)
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# true

print(22 in my_data)

# false

print(2 in my_data)

# false

print(88 not in my_data)

# true

print(101 not in my_data)

Output:

(11, 22, 33, 44, 55, 66, 77, 88, 99)

True

False

False

True

Unpacking a Tuple in Python

Python Tuples In python tuples are used to sore immutable object. Python Tuples are very similar to lists except to some situations. Python tuples are immutable means that they can not be modified in whole program.

Packing and Unpacking a Tuple : In Python there is a very powerful tuple assignment feature that assigns right hand side of values into left hand side. In other way it is called unpacking of a tuple of values into a variable. In packing, we put values into a new tuple while in unpacking we extract those values into a single variable.

· Program to understand about

· packing and unpacking in Python

· this lines PACKS values

· into variable a

[bookmark: page18]a = ("MNNIT Allahabad", 5000, "Engineering")

· this lines UNPACKS values

· of variable a

(college, student, type_ofcollege) = a

· print college name 
print(college)

· print no of student print(student)

· print type of college print(type_ofcollege) Output

MNNIT Allahabad 5000 Engineering

In unpacking of tuple number of variables on left hand side should be equal to number of values in given tuple a. Python uses a special syntax to pass optional arguments (*args) for tuple unpacking. This means that there can be many number of arguments in place of (*args) in python. All values will be assigned to every variable on left hand side and all remaining values will be assigned to *args .For better understanding consider the following code.

· Python code to study about

· unpacking python tuple using *

· first and last will be assigned to x and z

· remaining will be assined to y

x, *y, z = (10, "Geeks ", " for ", "Geeks ", 50)

· print details print(x) print(y)
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· first and second will be assigned to x and y

· remaining will be assigned to z

x, y, *z = (10, "Geeks ", " for ", "Geeks ", 50)

print(x)

print(y)

print(z)

Output

10

['Geeks ', ' for ', 'Geeks ']

50

10

Geeks

[' for ', 'Geeks ', 50]



Practice Program on Tuples

Program 1

Here is source code of the Python Program to create a list of tuples with the first element as the number and the second element as the square of the number. The program output is also shown below.

l_range=int(input("Enter the lower range:"))

u_range=int(input("Enter the upper range:"))

a=[(x,x**2) for x in range(l_range,u_range+1)]

print(a)

Output

Case 1:

[bookmark: page20]Enter the lower range:1

Enter the upper range:4

[(1, 1), (2, 4), (3, 9), (4, 16)]



Case 2:

Enter the lower range:45

Enter the upper range:49

[(45, 2025), (46, 2116), (47, 2209), (48, 2304), (49, 2401)]



Program 2

Given a list of tuples, write a Python program to reverse each tuple in the given list of tuples.

The in-built reversed() method of Python can also be used to reverse each tuple within list.

· Python3 program to Reverse

· each tuple in a list of tuples def reverseTuple(lstOfTuple):
return [tuple(reversed(tup)) for tup in lstOfTuple]

· Driver code

lstOfTuple = [(1, 2), (3, 4, 5), (6, 7, 8, 9)]

print(reverseTuple(lstOfTuple))

Output

[(2, 1), (5, 4, 3), (9, 8, 7, 6)]
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