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Module-2  

Python Data Structures:  

Strings- Creating and Storing Strings, Basic String Operations, Accessing Characters in 

String by Index Number, String Slicing and Joining, String Methods, Formatting Strings.  

Lists-Creating Lists, Basic List Operations, Indexing and Slicing in Lists, Built-In Functions 

Used on Lists, List Methods.  

Sets, Tuples and Dictionaries. 

Python String 

In Python, a string is a sequence of characters enclosed in quotes. It can include 

letters, numbers, symbols or spaces. Since Python has no separate character type, 

even a single character is treated as a string with length one. Strings are widely used 

for text handling and manipulation. 

 

Creating a String: 

Strings can be created using either single ('...') or double ("...") quotes. Both behave 

the same. 

Example: Creating two equivalent strings one with single and other with double 

quotes. 
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Multi-line Strings: 

Use triple quotes ('''...''' ) or ( """...""") for strings that span multiple lines. Newlines 

are preserved. 

Example: Define and print multi-line strings using both styles. 

 

 



INTRODUCTION TO DATA ANALYTICS USING PYTHON MODULE 2 

  
 
 

PRASHANT 3 

 
 

Accessing characters in String: 

Strings are indexed sequences. Positive indices start at 0 from the left; negative 

indices start at -1 from the right as represented in below image: 

 

Note: Accessing an index out of range will cause an IndexError. Only integers are 

allowed as indices and using a float or other types will result in a TypeError. 

Example 2: Read characters from the end using negative indices. 

https://www.geeksforgeeks.org/python/slicing-with-negative-numbers-in-python/
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String Slicing: 

Slicing is a way to extract a portion of a string by specifying the start and end indexes. 

The syntax for slicing is string[start:end], where start starting index and end is 

stopping index (excluded). 

Example: In this example we are slicing through range and reversing a string. 

 

String Iteration 

Strings are iterable; you can loop through characters one by one. 

https://www.geeksforgeeks.org/python/string-slicing-in-python/
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Example: Here, it print each character on its own line. 

 

Explanation: for loop pulls characters in order and each iteration prints the next 

character. 

String Immutability 

Strings are immutable, which means that they cannot be changed after they are 

created. If we need to manipulate strings then we can use methods 

like concatenation, slicing or formatting to create new strings based on original. 

Example: In this example we are changing first character by building a new string. 
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Deleting a String: 

In Python, it is not possible to delete individual characters from a string since strings 

are immutable. However, we can delete an entire string variable using 

the del keyword. 

Example: Here, we are using del keyword to delete a string. 

s = "GfG" 

del s 

Note: After deleting the string if we try to access s then it will result in a NameError 

because variable no longer exists. 

 

 

Explanation: 

 s1: slice from index 1 onward and prepend "H". 

 s2: replace("geeks", "GeeksforGeeks") returns a new string. 

Common String Methods 

Python provides various built-in methods to manipulate strings. Below are some of 

the most useful methods: 

https://www.geeksforgeeks.org/python/python-del-to-delete-objects/
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1. len(): The len() function returns the total number of characters in a string 

(including spaces and punctuation). 

Example: 

 

 

https://www.geeksforgeeks.org/python/python-len-function/
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Concatenating and Repeating Strings 

We can concatenate strings using + operator and repeat them using * operator. 

1. Strings can be combined by using + operator. 

Example: Join two words with a space. 
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Formatting Strings (F-Strings): 

F-String was  introduced in Python 3.6, and is now the preferred way of formatting 

strings. 

To specify a string as an f-string, simply put an f in front of the string literal, and add 

curly brackets {} as placeholders for variables and other operations. 

Example 

Create an f-string: 

age = 36 

txt = f"My name is John, I am {age}" 

print(txt) 

Output: 

My name is John, I am 36 

Placeholders and Modifiers 

A placeholder can contain variables, operations, functions, and modifiers to format the 

value. 

Example 

Add a placeholder for the price variable: 

price = 59 

txt = f"The price is {price} dollars" 

print(txt) 
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A placeholder can include a modifier to format the value. 

A modifier is included by adding a colon : followed by a legal formatting type, 

like .2f which means fixed point number with 2 decimals: 

Example 

Display the price with 2 decimals: 

price = 59 

txt = f"The price is {price:.2f} dollars" 

print(txt) 

A placeholder can contain Python code, like math operations: 

Example 

Perform a math operation in the placeholder, and return the result: 

txt = f"The price is {20 * 59} dollars" 

print(txt) 

str.format()  Method 

This method, introduced in Python 2.6, uses {}  placeholders and calls 

the .format()  method on the string. It is more flexible than the old %  operator and 

supports both positional and keyword arguments.  

Example: 

# Positional arguments 

print("My name is {} and I am {} years old.".format("Alice", 30)) 

 

# Keyword arguments 
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print("My name is {name} and I am {age} years old.".format(name="Alice", age=30)) 

 

# Using format specifiers 

print("The value of pi is approximately {:.3f}.".format(pi)) 

 

 

 

Modulo ( % ) Operator 

This is the original, C-style formatting method in Python. It uses the %  operator with 

type-specific placeholders like %s  (string), %d  (integer), and %f  (float). While still 

functional, it is generally not recommended for new code due to being less readable and 

flexible than f-strings or str.format() .  

Eaxmple: 

name = "Alice" 

age = 30 

print("My name is %s and I am %d years old." % (name, age)) 

 

# Using format specifiers 

pi = 3.14159265359 

print("The value of pi is approximately %.3f." % pi) 

Lists-Creating Lists, Basic List Operations, Indexing and Slicing in Lists, Built-In Functions 

Used on Lists, List Methods.  
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Python Lists: 

In Python, a list is a built-in data structure that can hold an ordered collection of items. 

Unlike arrays in some languages, Python lists are very flexible: 

 Can contain duplicate items 

 Mutable: items can be modified, replaced, or removed 

 Ordered: maintains the order in which items are added 

 Index-based: items are accessed using their position (starting from 0) 

 Can store mixed data types (integers, strings, booleans, even other lists) 

 

Creating a List: 

Lists can be created in several ways, such as using square brackets, the list() 

constructor or by repeating elements. Let's look at each method one by one with 

example: 

 

1. Using Square Brackets: 

We use square brackets [] to create a list directly. 
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3. Creating List with Repeated Elements: 

We can use the multiplication operator * to create a list with repeated items. 

 

Accessing List Elements: 

Elements in a list are accessed using indexing. Python indexes start at 0, so a[0] gives 

the first element. Negative indexes allow access from the end (e.g., -1 gives the last 

element). 
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Adding Elements into List: 

We can add elements to a list using the following methods: 

 append(): Adds an element at the end of the list. 

 extend(): Adds multiple elements to the end of the list. 

 insert(): Adds an element at a specific position. 

 clear(): removes all items. 

 

https://www.geeksforgeeks.org/python/python-list-append-method/
https://www.geeksforgeeks.org/python/python-list-extend-method/
https://www.geeksforgeeks.org/python/python-list-insert/
https://www.geeksforgeeks.org/python/python-list-clear-method/
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Removing Elements from List: 

We can remove elements from a list using: 
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 remove(): Removes the first occurrence of an element. 

 pop(): Removes the element at a specific index or the last element if no index is 

specified. 

 del statement: Deletes an element at a specified index. 
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List Comprehension: 

List comprehension is a concise way to create lists using a single line of code. It is 

useful for applying an operation or filter to items in an iterable, such as a list or range. 

https://www.geeksforgeeks.org/python/python-list-comprehension/
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How Python Stores List Elements? 

In Python, a list doesn’t store actual values directly. Instead, it stores references 

(pointers) to objects in memory. This means numbers, strings and booleans are 

separate objects in memory and the list just keeps their addresses. 

That’s why modifying a mutable element (like another list or dictionary) can change 

the original object, while immutables remain unaffected. 
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Explanation: 

 The list a contains an integer (10, 20 and 40), a string ("GfG") and a boolean (True). 

 Elements are accessed using indexing (a[0], a[1], etc.). 

 Each element keeps its original type. 

 

 


