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Learning Module: What is a Regular Expression? 
 

Introduction 
 

Understanding patterns in text is essential for various computational tasks such as data validation, 

search algorithms, and text processing. Regular expressions, often abbreviated as regex or regexp, 

are powerful tools that can help you achieve these tasks effectively. Let's delve into what regular 

expressions are, explore their components, and see how they can be practically applied. 

 

What is a Regular Expression? 
 

A regular expression is a sequence of characters that forms a search pattern. You can think of it as a 

shorthand way of describing sets of strings. It is used to detect, match, and manipulate specific 

patterns within strings. Regular expressions are utilised in many programming languages, text 

editors, and command-line utilities. 

 

Components of Regular Expressions 
 

Here's a brief rundown of some common components in regular expressions: 

 

1. Literals: These represent the exact characters you want to match. For example, the regex `cat` 

matches the string "cat" exactly. 

    



2. Metacharacters: These characters have special meanings and are used to build complex patterns: 

    - `.`: Matches any single character except newline. 

    - `^`: Matches the beginning of a line. 

    - `$`: Matches the end of a line. 

    - `*`: Matches zero or more occurrences of the preceding element. 

    - `+`: Matches one or more occurrences of the preceding element. 

    - `?`: Matches zero or one occurrence of the preceding element. 

    - `|`: Acts as a logical OR (alternation). 

 

3. Character Classes: Denoted by square brackets `[]`, character classes match any one of the 

enclosed characters. For example, `[abc]` matches any one of "a", "b", or "c". Ranges can be 

specified using a hyphen, such as `[a-z]` to match any lowercase letter. 

 

4. Quantifiers: These define the number of times to match a preceding character or group: 

    - `{n}`: Matches exactly n occurrences. 

    - `{n,}`: Matches n or more occurrences. 

    - `{n,m}`: Matches between n and m occurrences. 

 

5. Groups and Capturing: Parentheses `()` are used to group parts of a regex together. This can also 

capture the matched text for use later: 

    - `(abc)`: Matches the string "abc". 

    - `(?:abc)`: Matches "abc" but does not capture it for later use. 

 

6. Escape Sequences: Backslashes `\` are used to escape metacharacters to match them literally or 

to specify special sequences. For example, `\\` matches a backslash, `\d` matches any digit. 

 

Practical Examples 
 

Let's look at a few practical examples to illustrate: 



 

1. Email Validation: 

^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\.[a-zA-Z]{2,}$ 

    

    This regex checks if a string feels like an email address. It ensures that the string starts with 

alphanumeric characters, may have dots or underscores, has an `@` symbol followed by a domain 

name, and ends with a valid top-level domain. 

 

2. Phone Number Validation: 

    ^\(\d{3}\) \d{3}-\d{4}$ 

     

    This regex matches phone numbers in the format (123) 456-7890. 

 

3. Finding HTML Tags: 

    <\/?(\w+)[^>]*> 

     

    This regex matches opening or closing HTML tags. 

 

Comprehension Questions 
 

1. What is a regular expression? 

2. How are metacharacters different from literals in regex? 

3. Explain the purpose of character classes in regular expressions. 

4. What does the quantifier `{3,5}` do in a regular expression? 

5. Describe how parentheses `()` are used in regular expressions. 

 

Conclusion 
 



Regular expressions are invaluable tools for text processing and pattern matching. By understanding 

their components and learning how to construct regex patterns, you can tackle various tasks in a 

much more efficient way. Practice is key, so make sure to try the exercises provided and explore 

more complicated patterns as you get comfortable with the basics. 

 

That's your complete learning module on regular expressions. Dive in, experiment, and let the 

patterns guide you! 

 

Learning Module: Why Should I Learn Regular Expressions? 
 

Introduction 
 

In our technologically driven world, data reigns supreme. Whether you're a seasoned developer, a 

budding data scientist, or just someone who frequently works with text, having the ability to 

manipulate and query data efficiently is invaluable. Regular Expressions, often abbreviated as Regex 

or Regexp, offer a powerful toolkit for achieving this. But why should you invest time in learning such 

an intricate syntax? By the end of this module, you'll understand the profound impact that mastering 

regular expressions can have on your productivity and problem-solving abilities. 

 

Understanding Regular Expressions 
 

Regular expressions are sequences of characters that form a search pattern. They can be used for 

everything from simple validations to complex text manipulations. At their core, regular expressions 

allow you to: 

 

1. Search Text: Identify specific patterns within strings. For instance, finding all email addresses in a 

document. 

2. Validate Input: Ensure that inputs follow a defined format, such as validating a phone number or 

a postal code. 

3. Replace Text: Substitute portions of text based on patterns, like anonymising sensitive 

information or converting text formats. 

4. Extract Data: Pull out specific data points from larger datasets, useful in data parsing and analysis. 

 



 

Benefits of Learning Regular Expressions 
 

1. Efficiency: 

    - Speed: Regex allows you to search and manipulate text much faster than using traditional loops 

and string methods. This is particularly beneficial for processing large datasets. 

    - Conciseness: A well-crafted regular expression can perform complex tasks in a single line of code 

that would otherwise require multiple lines and significant effort. 

 

2. Versatility: 

    - Regex is universally supported across programming languages like Python, JavaScript, Java, and 

tools such as text editors and command-line utilities. 

    - The same regular expression can be applied in different contexts, making your skills transferable 

and broadly applicable. 

 

3. Problem-Solving: 

    - Regex empowers you to solve problems that would be cumbersome or nearly impossible with 

standard text processing techniques. For example, extracting dates, finding repeated words, or 

identifying valid identifiers in code. 

 

4. Productivity: 

    - Automate repetitive text manipulation tasks, thus saving time and reducing errors. 

    - Make bulk changes across multiple files or large text bodies with precision. 

 

5. Enhanced Data Manipulation: 

    - Regex is essential for data wrangling, a crucial step in data analysis and machine learning. It helps 

in cleaning, transforming, and preparing data for further processing. 

 

Practical Use Cases 
 



- Web Development: Validate user inputs like email addresses, passwords, and phone numbers to 

enhance security and user experience. 

- Data Science: Clean and preprocess text data, extract key information from unstructured datasets. 

- System Administration: Search through log files, automate configuration updates, and manage file 

systems. 

- Day-to-Day Text Editing: Quickly find and replace text patterns in documents or code bases using 

advanced search functionalities in text editors. 

 

 

 

Conclusion 
 

Incorporating regular expressions into your skill set is like acquiring a Swiss Army knife for text 

processing. Whether you're aiming for efficiency, wishing to automate mundane tasks, or simply 

wanting to improve your problem-solving toolkit, the benefits of learning regular expressions are 

manifold. In a world where data is becoming increasingly abundant and essential, regex provides a 

concise, powerful means to control and manipulate that data to your advantage. 

 

Comprehension Questions 
 

1. What are regular expressions used for? 

2. List three benefits of learning regular expressions. 

3. How can regular expressions contribute to productivity in text editing? 

4. Explain how regular expressions can be utilised in web development. 

5. Why are regular expressions important in data science? 

 

Explore the world of regular expressions, and discover how this powerful tool can transform your 

approach to text processing and data manipulation. Happy learning! 

 

Learning Module: Common Uses of Regular Expressions 
 



Introduction 
Regular expressions, also known as regex or regexp, are sequences of characters that form search 

patterns. They are used extensively in computer science and text processing for searching and 

manipulating strings. This module explores the common contexts and applications where regular 

expressions are employed. 

 

Common Uses of Regular Expressions 
 

1. Text Editors and Search Tools 

    - Finding and Replacing Text: Tools like Notepad++, Sublime Text, and VSCode support regex to 

search and replace text patterns within files. 

    - Advanced Search Queries: Regex enables users to craft complex search queries to locate specific 

data patterns within large text files. 

     

2. Programming Languages 

    - String Manipulation: Languages such as Python, JavaScript, Perl, and Java have built-in support 

for regex, making it easier to extract, replace, or validate text. 

    - Input Validation: Regex is often used to validate formats of user input, such as checking if an 

email address, phone number, or a date follows the correct format. 

     

3. Data Processing and Parsing 

    - Log Analysis: Regex is invaluable for parsing and extracting information from log files generated 

by servers, applications, and network devices. 

    - Data Extraction: Tools like awk and sed, and programming languages use regex to extract data 

from large datasets. 

 

4. Web Development 

    - Form Validation: Regex is extensively used in form fields to ensure that the user's input adheres 

to the expected pattern before submission. 

    - Scraping Web Data: Web scraping libraries like BeautifulSoup (Python) or jQuery (JavaScript) 

support regex to identify and extract data from HTML content. 

     



5. Unix/Linux Command Line Tools 

    - grep, awk, sed: These command-line tools utilise regex to search text, perform substitutions, and 

filter out data from files and pipelines. 

     

6. Database Querying 

    - Pattern Matching: SQL databases provide regex-like functionalities (e.g. `REGEXP` in MySQL, 

`SIMILAR TO` in PostgreSQL) to perform pattern matching within queries. 

 

7. Configuration Files and Scripts 

    - System Administration: Regex helps system administrators write scripts and configuration files 

that can dynamically handle varying data patterns. 

 

Why Regular Expressions Matter 
 

Regular expressions are a powerful tool in any developer or system administrator's arsenal. By 

mastering regex, you can significantly increase your efficiency in data processing, enhance the 

accuracy of input validation, and streamline your coding tasks. Understanding where and how to 

apply regex is crucial for harnessing its full potential. 

 

Comprehension Questions 
 

1. What are regular expressions and what do they form? 

2. Name three text editors that support regex for search and replace. 

3. List two programming languages that have built-in support for regex. 

4. How are regular expressions useful in web development? 

5. Mention two Unix/Linux command-line tools that utilise regex. 

6. In what way can regex be employed when working with databases? 

 

By the end of this module, you should have a foundational understanding of where regular 

expressions are commonly used and practical experience in applying them in various contexts. 

 



Learning Module: Writing Basic Regular Expressions 
 

Introduction to Regular Expressions 
 

Regular expressions, commonly known as regex, are sequences of characters that define search 

patterns. They are used for string matching, validation, and manipulation. Understanding regex can 

significantly enhance your programming capabilities, particularly for text processing tasks.  

 

Components of a Basic Regular Expression 
 

1. Literal Characters: These are the simplest form of regex. For example, the regex `cat` will match 

the string "cat" exactly. 

 

2. Metacharacters: These are characters with special meanings. Some commonly used 

metacharacters include: 

   - `.` (dot): Matches any single character except a newline. 

   - `*` (asterisk): Matches zero or more occurrences of the preceding element. 

   - `+` (plus): Matches one or more occurrences of the preceding element. 

   - `?` (question mark): Matches zero or one occurrence of the preceding element. 

   - `^` (caret): Matches the start of the string. 

   - `$` (dollar): Matches the end of the string. 

   - `[]` (square brackets): Matches any single character within the brackets. 

   - `()` (parentheses): Groups elements together. 

   - `|` (pipe): Acts as an OR operator. 

 

3. Character Classes: These are predefined sets of characters that you can use within square 

brackets. 

   - `\d`: Matches any digit (equivalent to `[0-9]`). 

   - `\D`: Matches any non-digit. 

   - `\w`: Matches any alphanumeric character (equivalent to `[a-zA-Z0-9_]`). 



   - `\W`: Matches any non-alphanumeric character. 

   - `\s`: Matches any whitespace character (spaces, tabs, etc.). 

   - `\S`: Matches any non-whitespace character. 

 

4. Quantifiers: These specify quantities of characters to be matched. 

   - `{n}`: Matches exactly n occurrences of the preceding element. 

   - `{n,}`: Matches n or more occurrences. 

   - `{n,m}`: Matches between n and m occurrences. 

 

Common Examples 
 

- Exact Match: To match the word "hello," you simply use `hello`. 

- Digit Match: To match any single digit, use `\d`. 

- Word Boundary: To ensure that "hello" is matched as a whole word, use `\bhello\b`. 

- Complex Match: To match a phone number in the format "123-456-7890," you can use `\d{3}-

\d{3}-\d{4}`. 

 

Practical Steps to Write a Regex 
 

1. Define the Problem: What text pattern are you trying to match or process? 

2. Start Simple: Begin with literal characters and then incorporate metacharacters and quantifiers. 

3. Test and Refine: Use online regex testers (such as regex101.com) to fine-tune your regex. 

4. Iterate and Improve: Adjust your regex as needed to handle edge cases. 

 

Comprehension Questions 
 

1. What are regular expressions used for in programming? 

2. What does the metacharacter `.` match in a string? 

3. Explain the difference between `\d` and `\D`. 



4. How would you write a regex to match an email address? 

5. What is the purpose of quantifiers in regex? 

 

Practical Exercises 
 

1. Simple Match: Write a regex to match the word "book" in a string. 

2. Digit Check: Write a regex that matches any string that contains exactly five digits. 

3. Phone Number: Create a regex to match a phone number in the format "(123) 456-7890". 

4. Email Validation: Write a regex to validate an email address (consider basic validation for this 

exercise). 

5. Complex Pattern: Develop a regex that matches dates in the format "DD/MM/YYYY". 

 

Resources for Further Learning 
 

- Regex101: A great tool to test and debug your regular expressions. 

- Regular Expressions Info: A comprehensive resource for learning about regex. 

- MDN Web Docs on Regular Expressions: A useful guide for regular expressions in JavaScript. 

 

Conclusion 
 

Regex might seem daunting at first, but with practice, it becomes an incredibly powerful tool for text 

processing. Start with the basics, gradually incorporate more complex components, and frequently 

test your regex to ensure they work as intended. Happy regexing! 

 

Learning Module: Common Regular Expression Symbols 
 

Introduction to Regular Expressions (Regex) 
 

Regular expressions, often abbreviated as "regex", are sequences of characters that define a search 

pattern. Usually, these patterns are used by string searching algorithms for "find" or "find and 

https://regex101.com/
https://www.regular-expressions.info/
https://developer.mozilla.org/en-US/docs/Web/JavaScript/Guide/Regular_Expressions


replace" operations on strings, or for input validation. Regex is a powerful tool for parsing and 

manipulating text.  

 

Common Regular Expression Symbols 
 

Let's break down some of the most commonly used symbols in regular expressions: 

 

1. Dot (`.`) 

   - Matches any single character except newline characters. 

   - Example: `a.e` matches "age", "ale", "ape". 

 

2. Asterisk (`*`) 

   - Matches zero or more occurrences of the preceding element. 

   - Example: `go*gle` matches "ggle", "gogle", "google", "gooooolge". 

 

3. Plus (`+`) 

   - Matches one or more occurrences of the preceding element. 

   - Example: `go+gle` matches "gogle", "gooogle", but not "ggle". 

 

4. Question Mark (`?`) 

   - Matches zero or one occurrence of the preceding element. 

   - Example: `colou?r` matches "color" and "colour". 

 

5. Caret (`^`) 

   - Matches the start of a string. 

   - Example: `^Hello` matches "Hello world" but not "Well, Hello world". 

 

6. Dollar Sign (`$`) 



   - Matches the end of a string. 

   - Example: `world$` matches "Hello world" but not "world Hello". 

 

7. Square Brackets (`[]`) 

   - Matches any one of the characters inside the brackets. 

   - Example: `[abc]` matches "a", "b", or "c". 

 

8. Hyphen (`-`) 

   - Inside square brackets, it defines a range of characters. 

   - Example: `[a-z]` matches any lowercase letter. 

 

9. Parentheses (`()`) 

   - Groups characters to create subexpressions. 

   - Example: `(abc)+` matches "abc", "abcabc", "abcabcabc". 

 

10. Pipe (`|`) 

    - Acts as an OR operator. 

    - Example: `cat|dog` matches "cat" or "dog". 

 

11. Backslash (`\`) 

    - Escapes a special character. 

    - Example: `\.` matches a literal period rather than any character. 

 

12. Curly Braces (`{}`) 

    - Specify a specific number of occurrences of the preceding element. 

    - Example: `a{2}` matches "aa". 

 



Comprehension Questions 
 

1. What does the `.` symbol match in a string? 

2. How does the `*` symbol differ from the `+` symbol? 

3. When would you use the `^` symbol in a regular expression? 

4. What is the purpose of square brackets `[]` in regex? 

5. Explain how the `|` symbol works in regular expressions. 

 

Practical Exercises 
 

1. Basic Matching: 

   - Write a regex that matches any word that starts with "b" and ends with "t": 

    

2. Using Quantifiers: 

   - Create a regex pattern that matches "ooo" in "ggooopp". 

 

3. Character Classes and Ranges: 

   - Write a regex that matches any lowercase letter followed by a digit: 

 

4. Combining Symbols: 

   - Construct a regex to match an email address. Consider basic formats like 

"example@domain.com": 

 

5. Anchors: 

   - Write a regex that matches "start" as the first word in a string: 

      

 

Conclusion 
 



Regular expressions are an invaluable tool for parsing, searching, and modifying text. Understanding 

the most common symbols, such as `. * + ? ^ $ [] - () | \ {}`, can greatly enhance your capability to 

handle text effectively. Take your time to practice the exercises and apply these concepts in real-

world scenarios. 

 

Learning Module: Matching a Specific Word in a Text Using Regular 

Expressions 
 

Basic Regex Patterns 
 

To match a specific word in a text using regular expressions, you need to understand some basic 

regex syntax: 

 

- Ordinary Characters: These match themselves exactly and do not have a special meaning in regex. 

For example, the pattern `cat` matches the string "cat". 

- Metacharacters: These have special meanings in regex: 

  - `^` asserts position at the start of a line. 

  - `$` asserts position at the end of a line. 

  - `\b` asserts a word boundary. 

 

Let's dive into how you can use regular expressions to match a specific word. 

 

Matching a Specific Word 
 

To precisely match a specific word, you ought to ensure that the word stands alone, not as part of 

another word. The word boundaries (`\b`) metacharacter is essential here. Consider the word "cat". 

If you want to match "cat" and not "cater" or "scatter", you should use `\b` to specify the word 

boundaries: 

 

- Pattern: `\bcat\b` 

- Explanation:  



  - `\b` asserts a word boundary. 

  - `cat` matches the exact word "cat". 

  - `\b` asserts another word boundary after "cat". 

 

This pattern ensures that "cat" will be matched only when it appears as a standalone word. 

 

Case Sensitivity 
 

By default, regular expressions are case-sensitive. So, the pattern `\bcat\b` will not match "Cat" or 

"CAT". If you need a case-insensitive match, you can usually use a specific flag (such as `i` in many 

regex implementations): 

 

- Pattern: `\bcat\b` 

- Flag: `i` (case insensitive) 

 

In some regex environments, the above pattern with the case-insensitive flag can be noted as 

`(?i)\bcat\b`. 

 

Examples 
Let's look at some examples to solidify the concept: 

 

- Text: "The black cat sat on the mat." 

  - Pattern: \bcat\b 

  - Match: "cat" 

   

- Text: "The black catapult is ready." 

  - Pattern: \bcat\b 

  - Match: No match (since "cat" is not a standalone word) 

 



Practical Usage in Code 
 

Here's an example of matching a specific word in Python using the `re` library: 

 

python 

import re 

 

text = "The black cat sat on the mat. There was a scatter 

before the Cat." 

pattern = r'\bcat\b' 

 

matches = re.findall(pattern, text, flags=re.IGNORECASE) 

 

print(matches) 

# Output: ['cat', 'Cat'] 

 

Comprehension Questions 
 

1. What are regular expressions and why are they useful? 

2. Explain the purpose of the `\b` metacharacter. 

3. Why is it important to consider case sensitivity when matching words with regex? 

4. How would you modify a regex pattern to make it case-insensitive? 

 

Practical Exercises 
1. Basic Matching: 

   - Text: "A cat in a hat." 

   - Pattern: Write a regex pattern to match the word "cat". 

    

2. Boundary Matching: 



   - Text: "Cats are great pets." 

   - Pattern: Write a regex pattern to match the word "cat" and ensure it does not match "Cats". 

 

3. Case Insensitivity: 

   - Text: "Cat, cat, and CAT were all present." 

   - Pattern: Write a case-insensitive regex pattern to match all instances of the word "cat". 

 

4. Complex Sentence: 

   - Text: "The catalog was found in the category section." 

   - Pattern: Write a regex pattern to match the standalone word "cat". 

 

Tips for Exercises 
1. Use `\bcat\b` for matching the exact word "cat". 

2. Ensure to use word boundaries to avoid partial matches. 

3. Use the appropriate flag for case insensitivity (`re.IGNORECASE` in Python, for instance). 

4. Test your pattern with different sentences to ensure its robustness. 

 

By mastering these basic principles of regex, you can efficiently control text matching and 

manipulation tasks, ensuring precision and accuracy in your text-processing endeavours. 

 

Learning Module: Understanding `.` and `*` in Regular Expressions 
 

`.`: The Any Character Matcher 
 

The dot (`.`) in regex is a wildcard character that matches any single character except for a newline 

(`\n`). It’s useful when you want to search for strings where a particular position can be any 

character. 

 

Examples: 



- Pattern: `a.b` 

  - Matches: `acb`, `a9b`, `a_b` 

  - Does not match: `a\nb`, `ab` 

 

The dot is versatile but limited to single occurrences. When you need more flexible matching, other 

characters come into play. 

 

`*`: The Zero or More Matcher 
 

The asterisk (`*`) is a quantifier that matches zero or more occurrences of the preceding element. It 

does not match characters on its own but modifies the preceding character or group to allow for its 

repetition. 

 

Examples: 

- Pattern: `ab*` 

  - Matches: `a`, `ab`, `abb`, `abbb` (and any number of `b`s after `a` including none) 

- Pattern: `a.*b` 

  - Matches: `ab`, `aab`, `acb`, `a123b`, `a\nb`, `ab` 

 

Notice how `.*` can match any string between `a` and `b`, no matter the content or length (including 

zero characters). 

 

Combining `.` and `*` 
 

Combining these two characters can yield powerful and broad pattern matches. 

 

Example: 

- Pattern: `.*` 

  - Matches: Any string including the empty string. It’s equivalent to saying, "match anything or 

nothing". 



 

When used thoughtfully, these elements unlock robust regex capabilities, but they can also lead to 

very permissive patterns. Hence, it’s crucial to strike a balance based on your matching needs. 

 

Comprehension Questions 
 

1. What character does `.` match in a regular expression? 

2. Can the dot (`.`) character match a newline (`\n`)? 

3. Explain the function of the asterisk (`*`) in regex. 

4. How does combining `.` and `*` with patterns like `a.*b` affect matching behaviour? 

5. Provide an example where `.*` could be overly permissive and cause unintended matches. 

 

 

 

 Practical Exercises 
 

1. Simple Matching with `.` 

   - Write a regex pattern to match any three-character string starting with 'x' and ending with 'z'. 

   - Test strings: `xpz`, `x9z`, `xyz`, `xaaz` 

 

2. Using `*` for Repetition 

   - Create a regex pattern to match "hello" followed by zero or more exclamation marks.  

   - Test strings: `hello`, `hello!`, `hello!!!!` 

 

3. Combining `.` and `*` 

   - Construct a regex to match any string that starts with 'a' and ends with 'b', with any number of 

characters (including none) in between. 

   - Test strings: `ab`, `a123b`, `a!@#b`, `a b` 

 



4. Edge Cases with `.*` 

   - Design a pattern that matches any string containing 'test' but allows for anything or nothing 

before or after 'test'. 

   - Test strings: `test`, `123test`, `testing`, `pretestpost` 

 

5. Complex Scenario 

   - Write a regex pattern to match an email address, allowing any characters before the '@' symbol, 

but ensuring the domain part is 'example.com'. 

   - Test strings: `user@example.com`, `admin@example.com`, `test@sample.com`, `justtext` 

 

 

 

 Conclusion 
 

Understanding the difference between `.` and `*` and their usage in regular expressions opens the 

door to versatile and powerful text manipulations. With the exercises provided, you should now be 

better equipped to construct and comprehend regex patterns effectively. Remember that regular 

expressions are both potent and nuanced, so practice and precision are key. 

 

Learning Module: Using Regular Expressions to Search for Patterns in 

Text 
 

 Basic Syntax 
 

1. Literal Characters: Most characters, like `a`, `b`, or `1`, simply match themselves. 

2. Metacharacters: Characters with special meanings, like `.` (dot) which matches any character 

except a newline. 

3. Character Classes: Square brackets `[]` define a set of characters, for example, `[abc]` matches 

anyone 'a', 'b', or 'c'. 

4. Quantifiers: These symbols define quantities: 

   - `*` matches 0 or more repetitions. 



   - `+` matches 1 or more repetitions. 

   - `?` matches 0 or 1 repetition. 

   - `{n}` matches exactly n repetitions. 

   - `{n,m}` matches between n and m repetitions. 

5. Anchors: Special characters that specify positions: 

   - `^` matches the start of the string. 

   - `$` matches the end of the string. 

6. Special Sequences: These are short forms for common character sets: 

   - `\d` matches any digit. 

   - `\w` matches any word character (alphanumeric plus underscore). 

   - `\s` matches any whitespace character. 

 

 Using Regular Expressions 
 

To search for a pattern in a text using regular expressions, you generally follow these steps: 

 

- Step 1: Import the regex module (in Python, for example). 

  ```python 

  import re 

  ``` 

 

- Step 2: Compile a pattern. 

  ```python 

  pattern = re.compile(r'\d{3}-\d{2}-\d{4}') 

  ``` 

 

  Here, `\d{3}-\d{2}-\d{4}` matches a string that follows the format of a US Social Security Number. 

 



- Step 3: Use the pattern to search within a text. 

  ```python 

  text = "My SSN is 123-45-6789." 

  matches = pattern.findall(text) 

  print(matches)  # Output: ['123-45-6789'] 

  ``` 

 

 Example Applications 
 

- Extracting Email Addresses: 

 

  email_pattern = re.compile(r'\b[\w.-]+?@\w+?\.\w{2,4}\b') 

  email_text = "Please contact us at support@example.com or 

sales@example.org." 

  email_matches = email_pattern.findall(email_text) 

  print(email_matches)  # Output: ['support@example.com', 

'sales@example.org'] 

   

 

- Validating Phone Numbers: 

  phone_pattern = re.compile(r'\(?\d{3}\)?[-.\s]?\d{3}[-

.\s]?\d{4}') 

  phone_text = "Our numbers are (123) 456-7890, 123.456.7890, 

and 123-456-7890." 

  phone_matches = phone_pattern.findall(phone_text) 

  print(phone_matches)  # Output: ['(123) 456-7890', 

'123.456.7890', '123-456-7890'] 

   

 

 Conclusion 
 



Regular expressions are powerful tools for pattern matching and text manipulation. They can help 

automate and streamline data processing tasks, from simple searches to complex text extraction and 

validation routines. 

 

 Comprehension Questions 
 

1. What is a regular expression? 

2. Name three common metacharacters and their uses. 

3. How does the `\d` special sequence in regex differ from `\w`? 

4. Explain the role of quantifiers in regular expressions. 

5. What is the output of the following regex pattern: `re.findall(r'\b\d{2,}\b', 'There are 123 apples 

and 45 oranges')`? 

 

 Practical Exercises 
 

1. Finding Dates: Write a regex to find dates in the format `DD/MM/YYYY` in a given text. 

2. Validating Email Addresses: Create a regex pattern to validate email addresses. 

3. Extracting Hashtags: Develop a regex to extract hashtags from a social media post text. 

4. Phone Number Formatting: Write a regex to reformat phone numbers into the `(XXX) XXX-XXXX` 

format. 

5. Splitting Sentences: Use a regex to split a text into sentences. 

 

 Practical Exercise Answers 
 

1. Finding Dates: 

   re.findall(r'\b\d{2}/\d{2}/\d{4}\b', text)  # Output: 

['05/12/1985', '17/03/1992'] 

    

 

2. Validating Email Addresses: 



   pattern = re.compile(r'\b[\w.-]+?@\w+?\.\w{2,4}\b') 

   email_matches = pattern.findall(email_text)  # Output: 

['someone@example.com', 'info@company.biz'] 

    

 

3. Extracting Hashtags: 

   re.findall(r'#\w+', post)  # Output: ['#coding', '#python', 

'#developerlife'] 

 

4. Phone Number Formatting: 

   re.sub(r'(\d{3})(\d{3})(\d{4})', r'(\1) \2-\3', phone_text)  # 

Output: 'Call me at (123) 456-7890 or (987) 654-3210.' 

 

5. Splitting Sentences: 

   re.split(r'[.!?]\s*', paragraph)  # Output: ['Hello world', 

'Welcome to regular expressions', 'Isn\'t it fun to learn', 'Let\'s 

get started', ''] 

 

Explore these exercises to strengthen your understanding of regular expressions and feel free to 

experiment with more complex patterns and real-world applications! 

 

Learning Module: Understanding `^` and `$` in Regular Expressions 
 

 Lesson Overview 
In regular expressions (regex), the symbols `^` and `$` play crucial roles in pattern matching by 

anchoring the search to the beginning or end of a string, respectively. Understanding these anchors 

will significantly enhance your ability to match specific patterns in text data. 

 

 The `^` Anchor 
The `^` character, placed at the beginning of a regex pattern, signifies that the match must occur at 

the start of the string.  

 



- Example: `^Hello` will match any string that starts with "Hello". It won't match a string where 

"Hello" appears in the middle or at the end. 

 

    ^Hello 

    - Matches: "Hello world", "Hello123" 

    - Does not match: "Hi, Hello", "123Hello", "world Hello" 

 

 The `$` Anchor 
Conversely, the `$` character is used at the end of a regex pattern. It indicates that the match must 

occur at the end of the string. 

 

- Example: `world$` will match any string that ends with "world". It won't match a string where 

"world" appears in the middle or the start. 

 

    world$ 

    - Matches: "Hello world", "123world" 

    - Does not match: "worlds", "world wide web", "hello world!" 

 

 Combining `^` and `$` 
Using `^` and `$` together allows you to create patterns that match the entire string. 

 

- Example: `^Hello world$` will match the exact string "Hello world" and nothing else. 

 

    ^Hello world$ 

    - Matches: "Hello world" 

    - Does not match: " Hello world ", "Hello  world" 

 

 Exercise: Real World Application 
 



Objective: Extract email addresses from the following text that start with 'admin' and end with 

'.com': 

``` 

admin@example.com 

user@domain.org 

admin2@example.net 

administrator@domain.com 

admin1234@abc.com 

``` 

 

Solution: 

Write the regex pattern and the corresponding Python code. 

import re 

 

text = """admin@example.com 

user@domain.org 

admin2@example.net 

administrator@domain.com 

admin1234@abc.com""" 

 

pattern = re.compile(r'^admin.*\.com$', re.MULTILINE) 

 

matches = pattern.findall(text) 

print(matches)  # Your Output 

 

 Practical Examples in Python 
 

import re 

 



# Example for ^ 

pattern_start = r"^Hello" 

text1 = "Hello world" 

text2 = "Hi there, Hello world" 

result1 = re.match(pattern_start, text1)  # This will match 

result2 = re.match(pattern_start, text2)  # This won't match 

 

# Example for $ 

pattern_end = r"world$" 

text3 = "Welcome to the new world" 

text4 = "This world is vast" 

result3 = re.search(pattern_end, text3)  # This will match 

result4 = re.search(pattern_end, text4)  # This won't match 

 

 Comprehension Questions 
1. What is the purpose of the `^` character in a regex pattern? 

2. How does the `$` character influence a regex pattern? 

3. What would the regex pattern `^abc$` match? 

4. Why might `^Goodbye` not match the string "Say Goodbye"? 

5. Explain the difference between `^pattern` and `pattern$`. 

 

 Practical Exercises 
1. Write a regex pattern to match any string that starts with "2023". 

2. Create a regex pattern to match any string that ends with ".com". 

3. Develop a regex pattern to match the entire string "Start End". 

4. Use Python to find all strings starting with "data" in a list of strings. 

5. Write a script to validate that a given string is a correctly formatted email address (hint: start and 

end with specific characters). 

 



``` 

 

``` 

 

By understanding and applying these regex principles, you will be well-equipped to handle various 

string matching tasks effectively. Remember, regex is a powerful tool, but it requires precision; even 

a small mistake can lead to incorrect matches. Practise regularly to hone your skills! 

 

Learning Module: Understanding the Use of Brackets `[]` in Regular 

Expressions 
 

Purpose of Using Brackets `[]` in Regular Expressions 
 

Brackets `[]` are used in regular expressions to define character classes. A character class matches 

any one of a set of characters that appear within the brackets. This allows for precise control over 

what characters can occupy a certain position in your regex pattern. 

 

Key Points: 
 

1. Character Ranges: 

   - Inside the brackets, you can specify a range of characters. For instance, `[a-z]` matches any 

lowercase letter, while `[0-9]` matches any digit. 

 

2. Literal Characters: 

   - You can also list specific characters to match. `[abc]` matches either 'a', 'b', or 'c'. 

 

3. Negation: 

   - Using a caret `^` immediately after the opening bracket negates the class. `[^a-z]` matches any 

character that is not a lowercase letter. 

    



4. Combination: 

   - You can combine ranges and literal characters within a single set of brackets. For example, `[a-zA-

Z0-9_]` matches any alphanumeric character or an underscore. 

 

5. Special Characters: 

   - Some characters like `]`, `-`, `^`, and `\` have special meanings within brackets but can be used as 

literals with escape sequences or by placing them strategically. For example: 

     - To include a `]` as a literal character, place it at the beginning (or escape it): `[]abc]` or `[a\-z-\]`. 

     - A `-` can be used as a literal character by placing it at the start or end of the character class: `[-a-

z]` or `[a-z-]`. 

 

Examples: 
 

- [aeiou] matches any vowel. 

- [A-Za-z] matches any uppercase or lowercase letter. 

- [0-9] matches any digit. 

- [^0-9] matches any non-digit character. 

- [a-zA-Z_] matches any letter or an underscore. 

 

Applications: 
 

1. Validation: 

   - Ensuring that user input contains only specific characters (e.g., usernames, passwords). 

   - Verifying formats in data processing. 

    

2. Search and Replace: 

   - Finding specific character patterns in text and replacing them with desired strings during text 

editing or data transformation. 

 

3. Parsing Text: 



   - Extracting or transforming parts of strings based on defined patterns. 

 

Comprehension Questions: 
 

1. What is the role of brackets `[]` in a regex pattern? 

2. How would you define a character class that matches any digit? 

3. Explain the difference between `[A-Za-z]` and `[^A-Za-z]`. 

4. How can you include a literal `-` in a bracket expression that defines a character class? 

5. What does the regex pattern `[a-zA-Z0-9_]` match? 

 

Practical Exercises: 
 

1. Regex Construction: 

   - Write a regex pattern to match any lowercase letter from 'g' to 'l'. 

   - Write a regex pattern to match any single character that isn't a whitespace character. 

 

2. String Matching: 

   - Use a regex pattern to find and extract all sequences of digits from the string: `"Order ID 1234, 

Item Code 5678, Serial 91011"`. 

 

3. Validation Exercise: 

   - Create a regex pattern to validate usernames that must start with a letter and can contain letters, 

digits, and underscores (`_`), but no other characters. 

 

4. Pattern Replacement: 

   - Given the string `"Hello, World! 1234 Test example."`, replace all sequences that match any digit 

with the string `#`. 

 



By mastering the use of brackets in regular expressions, you can enhance your ability to perform 

precise and effective text searches and manipulations. Use the examples and exercises above to 

practise and deepen your understanding. 

 

Learning Module: Capturing Groups in Regular Expressions (Regex) 
 

What Are Capturing Groups? 
 

Capturing groups are a powerful feature in regular expressions (regex), allowing you to segment 

your search pattern into smaller, more manageable parts. These parts are then "captured" and can 

be reused or referenced later in your program. Capturing groups are especially helpful when you're 

working with complex patterns and need to extract or replace specific segments of a string. 

 

Basics of Capturing Groups 
 

A capturing group is created by placing a portion of your regex pattern inside parentheses `()`. For 

example, the regex pattern `(abc)` would match the string "abc", and the substring "abc" would be 

captured. 

 

Here's a simple breakdown: 

- Pattern: `(abc)` 

- String: "abcxyz" 

- Match: "abc"  

- Captured: "abc" 

 

You can also have multiple capturing groups within a single regex pattern, and they are numbered 

from left to right, starting from one. For example: 

- Pattern: `(a)(b)(c)` 

- String: "abc" 

- Captures: "a", "b", "c" (as groups 1, 2, and 3 respectively) 

 



Using Capturing Groups 
 

Capturing groups are not just for extracting information. You can also use them for more advanced 

text manipulation tasks such as reordering words, removing duplicates, or even performing 

calculations. 

 

Example 1: Extracting Information 
 

Suppose you have a string that contains dates in the format "dd-mm-yyyy" and you want to extract 

the day, month, and year. 

 

- Pattern: `(\d{2})-(\d{2})-(\d{4})` 

- String: "The event is on 12-05-2023." 

- Captures: group 1 -> "12", group 2 -> "05", group 3 -> "2023" 

 

Example 2: Rearranging Text 
 

Let's say you have names in the format "Last, First" and you want to rearrange them to "First Last". 

 

- Pattern: `(\w+), (\w+)` 

- String: "Doe, John" 

- Replacement: `"$2 $1"` (using `$2` for the second captured group and `$1` for the first) 

- Result: "John Doe" 

 

 Practical Usage 
 

1. Extracting Multiple Matches 

 

Regular expressions allow you to extract all occurrences of a pattern, not just the first one. 

 



Pattern: `(ha)+` 

String: "hahaha" 

Capture: This would match the entire string and capture "hahaha". 

 

2. Nested Groups 

 

You can nest capturing groups within other groups. 

 

Pattern: `((a)(b)c)` 

String: "abc" 

Captures:  

- Group 1: "abc" 

- Group 2: "a" 

- Group 3: "b" 

 

3. Named Capturing Groups 

 

Named capturing groups allow you to reference captured groups by names instead of numbers, 

making your regex easier to understand and maintain. 

 

Pattern: `(?<day>\d{2})-(?<month>\d{2})-(?<year>\d{4})` 

String: "The event is on 12-05-2023." 

Accessing Named Groups: You can access them through the group names like `match.groups["day"]`, 

`match.groups["month"]`, and `match.groups["year"]`. 

 

 Comprehension Questions 
 

1. What is a capturing group in regex? 

2. How are capturing groups numbered in a regular expression? 



3. Explain how to access named capturing groups. 

4. Describe a scenario where capturing groups might be particularly useful. 

 

 Practical Exercises 
 

1. Exercise 1: Write a regex pattern to capture the domain and TLD from an email address.  

   - Example Input: `"email@example.com"` 

   - Expected Captures: `example`, `com` 

    

2. Exercise 2: Create a regex pattern to extract "First Last" from "Last, First". 

   - Example Input: `"Doe, John"` 

   - Expected Output after rearrangement: `"John Doe"` 

 

3. Exercise 3: Using named capturing groups, write a regex to capture and label the different parts of 

a URL (protocol, domain, path). 

   - Example Input: `"https://www.example.com/path"` 

   - Expected Named Captures: `protocol -> "https"`, `domain -> "www.example.com"`, `path -> 

"/path"` 

 

4. Exercise 4: Write a regex pattern that will find all dates in the format "dd-mm-yyyy" within a text 

and rearrange them to "yyyy-mm-dd". 

   - Example Input: `"We have bookings on 12-05-2023, 15-06-2023, and 18-07-2023."` 

   - Expected Output: `"We have bookings on 2023-05-12, 2023-06-15, and 2023-07-18."` 

 

By mastering capturing groups, you'll unlock new levels of text processing possibilities, making your 

scripts more efficient and effective. Happy regexing! 

Learning Module: Replacing Text Using Regular Expressions 
 



Basic Structure of Regex 
Reminder: a typical regex pattern might look like this: ([a-zA-Z]+)\s+([0-9]+) 

 

Here's a breakdown: 

- `([a-zA-Z]+)`: Matches one or more alphabetical characters (both lowercase and uppercase). 

- `\s+`: Matches one or more whitespace characters. 

- `([0-9]+)`: Matches one or more digits. 

 

Steps to Replace Text Using Regex 
 

1. Identify the Pattern: Determine the specific pattern in the text you want to change. For example, 

let's say you want to replace the date format `dd-mm-yyyy` with `yyyy/mm/dd`. 

 

2. Write the Regex Pattern: Create a regex pattern that matches this format. Keywords for our case: 

   - Digits: `[0-9]` or `\d` 

   - Exact number of digits: `{2}` for two digits, `{4}` for four digits 

   - Literal characters: Hyphens `-` 

 

   Therefore, the pattern becomes: (\d{2})-(\d{2})-(\d{4}) 

 

3. Define the Replacement Pattern: Specify how the match should be transformed. Use references to 

the captured groups in the regex. Capturing groups are enclosed in parentheses and referenced by 

`$1`, `$2`, etc., in the replacement string. For our pattern: 

    

   `\1`: First captured group `(\d{2})` 

   `\2`: Second captured group `(\d{2})` 

   `\3`: Third captured group `(\d{4})` 

 

   Replacement Pattern: `$3/$2/$1` 



 

4. Perform the Replacement: Use a programming language or a text editor with regex capabilities to 

apply the replacement. 

 

     import re 

     text = "Today's date is 12-09-2023." 

     pattern = r"(\d{2})-(\d{2})-(\d{4})" 

     replacement = r"\3/\2/\1" 

     replaced_text = re.sub(pattern, replacement, text) 

     print(replaced_text) 

     # Output: Today's date is 2023/09/12. 

      

 

   - Text Editor Example (VSCode, Sublime Text): 

     - Find: `(\d{2})-(\d{2})-(\d{4})` 

     - Replace: `$3/$2/$1` 

 

Practical Examples 
1. Removing leading zeros from a date: 

   - Pattern: `0*([0-9]+)` 

   - Replacement: `$1` 

 

2. Swapping first and last names: 

   - Pattern: `([A-Z][a-z]+)\s+([A-Z][a-z]+)` 

   - Replacement: `$2, $1` 

 

Comprehension Questions 
1. What do the symbols `\d{2}` and `\s+` signify in a regex pattern? 

2. Explain how capturing groups work in regex. How are they referenced in a replacement string? 



3. Describe a real-world scenario where you might use regex to replace text. 

4. What are some common pitfalls to watch out for when writing regex patterns? 

 

Practical Exercises 
 

1. Exercise 1: Standardising Phone Numbers 

   - Task: Replace phone numbers from the format `(123) 456-7890` to `123-456-7890` 

   - Text to Modify: "Call me at (123) 456-7890 or (987) 654-3210." 

   - Pattern: `\((\d{3})\)\s(\d{3})-(\d{4})` 

   - Replacement: `$1-$2-$3` 

   - Expected Output: "Call me at 123-456-7890 or 987-654-3210." 

 

2. Exercise 2: Converting Snake Case to Camel Case 

   - Task: Convert snake_case variable names to camelCase 

   - Text to Modify: "my_variable = 1; another_variable = 2;" 

   - Pattern: `_([a-z])` 

   - Replacement: `\U$1\E` 

   - Expected Output: "myVariable = 1; anotherVariable = 2;" 

 

3. Exercise 3: Mask Email Addresses for Confidentiality 

   - Task: Mask the domain part of email addresses, e.g., `user@example.com` to `user@*.com` 

   - Text to Modify: "Contact us at support@example.com or info@company.com." 

   - Pattern: `@[^.]+` 

   - Replacement: `@*` 

   - Expected Output: "Contact us at support@*.com or info@*.com." 

 

By understanding how to replace text using regular expressions, you not only gain a powerful tool 

for text manipulation but also improve your skills in data processing, web scraping, and automated 

editing tasks. Happy regex-ing! 



 

Understanding Lookahead and Lookbehind Assertions in Regular 

Expressions 
 

In the world of regular expressions (regex), lookahead and lookbehind assertions are powerful tools 

that allow you to define patterns based on what comes before or after a certain point in your string. 

They help in creating complex search patterns without including the lookaround text in the final 

match. Let's delve into the mechanics of these assertions. 

 

 Lookahead Assertions 
 

Positive Lookahead (`(?=...)`) 

A positive lookahead checks if a certain pattern exists immediately to the right of the current 

position in the string, but it won't consume characters for the match. Think of it as a way to assert 

that "something must come next" without actually including that "something" in your match. 

 

Example: 

 

\w+(?=\d) 

 

This pattern will match any sequence of word characters (`\w+`) that is immediately followed by a 

digit (`\d`). However, the digit itself is not included in the match. 

 

Negative Lookahead (`(?!...)`) 

A negative lookahead ensures that a certain pattern does not occur immediately to the right of the 

current position in the string. 

 

Example: 

 

\w+(?!\d) 

 



This pattern will match any sequence of word characters that are not immediately followed by a 

digit. 

 

 Lookbehind Assertions 
 

Positive Lookbehind (`(?<=...)`) 

A positive lookbehind checks if a certain pattern exists immediately to the left of the current position 

in the string, but like lookahead, it won't consume characters for the match. 

 

Example: 

 

 (?<=\d)\w+ 

 

This pattern will match any sequence of word characters that are immediately preceded by a digit. 

 

Negative Lookbehind (`(?<!...)`) 

A negative lookbehind ensures that a certain pattern does not occur immediately to the left of the 

current position in the string. 

 

Example: 

 

 (?<!\d)\w+ 

 

This pattern will match any sequence of word characters that are not immediately preceded by a 

digit. 

 

 Practical Applications 

 

Lookaheads and lookbehinds are essential in various practical applications where context matters, 

for example: 



- Validating password complexity (e.g., checking for at least one digit, one special character, etc.) 

- Extracting data from formatted texts (like CSV, TSV, logs) 

- Advanced searching and replacing in text editors 

 

 Comprehension Questions 

 

1. What is the primary difference between lookahead and lookbehind assertions? 

2. Give an example of how you would use a positive lookahead in a pattern. 

3. Explain how a negative lookahead assertion works. 

4. What is the difference between `(?=...)` and `(?!...)`? 

5. Describe a scenario where a lookbehind assertion might be necessary. 

 

 Practical Exercises 

 

1. Identify Digits Followed by Letters: 

   Write a regex pattern using a positive lookahead to match any digit that is immediately followed by 

a letter in a given string. 

   ```example 

   String: "Price 9A is discounted, while 12B and 3C are regular." 

   ``` 

 

2. Exclude Digits Not Preceded by Letters: 

   Write a regex pattern using a negative lookbehind to match any digits that are not preceded by a 

letter in a given string. 

   ```example 

   String: "Order numbers are: A13, B42, and 99 are unique." 

   ``` 

 

3. Extract Words Not Followed by a Specific Word: 



   Write a regex pattern using a negative lookahead to extract all words that are not followed by the 

word "error". 

   ```example 

   String: "The system produced a critical error but continued to operate." 

   ``` 

 

4. Complex Password Validation: 

   Create a regex pattern to validate a password that contains at least one uppercase letter, one 

lowercase letter, one digit, and one special character, using lookahead assertions. 

    

5. Match Words Preceded by Certain Characters: 

   Write a regex pattern to match any word that is immediately preceded by a punctuation character 

(like `,` or `.`). 

   ```example 

   String: "Hello, world! This is a test." 

   ``` 

 

By incorporating lookahead and lookbehind assertions into your regular expression toolkit, you can 

create highly precise and context-aware patterns for complex text processing tasks. Explore and 

practice these assertions to gain a deeper understanding and enhance your regex skills. 

 

How to Make Your Regular Expression Case-Insensitive 
 

 What Does Case-Insensitive Mean? 
 

When we talk about case-insensitive operations, we mean that the regex should match strings 

without worrying about whether characters are uppercase or lowercase. For example, a case-

insensitive regex matching the word "example" should match "Example," "EXAMPLE," and 

"exAmPle" equally. 

 



 Methods to Make Regex Case-Insensitive 
 

Different programming languages and regex engines have their own ways to achieve case-

insensitivity. Here, we'll look at some common methods across popular languages. 

 

1. Using a Flag Modifier: 

Most regex engines allow you to specify flags that change the behaviour of the pattern matching. 

For case-insensitivity, you often use the `i` flag. 

 

- Python: 

  import re 

  pattern = re.compile(r'example', re.IGNORECASE) 

  if pattern.search("Example"): 

      print("Match found") 

 

- JavaScript: 

  const regex = /example/i; 

  if (regex.test("Example")) { 

      console.log("Match found"); 

  } 

 

- Java: 

  import java.util.regex.Pattern; 

  import java.util.regex.Matcher; 

 

  Pattern pattern = Pattern.compile("example", 

Pattern.CASE_INSENSITIVE); 

  Matcher matcher = pattern.matcher("Example"); 

  if (matcher.find()) { 

      System.out.println("Match found"); 



  } 

   

 

2. Using Inline Modifiers: 

In many regex engines, you can include the case-insensitivity flag directly in your pattern using 

special syntax. 

 

- Python and Java: 

  import re 

  pattern = re.compile(r'(?i)example') 

  if re.search(pattern, "Example"): 

      print("Match found") 

   

 

- JavaScript: 

  Inline modifiers aren't typically used in JavaScript; you generally need to use the flag. 

 

3. Using Methods with Built-in Case-insensitivity: 

Some languages offer methods designed to be case-insensitive without modifying the regex pattern 

itself. 

 

- Ruby: 

  if "Example".match?(/example/i) 

    puts "Match found" 

  end 

   

 

- PHP: 

  $pattern = "/example/i"; 



  if (preg_match($pattern, "Example")) { 

      echo "Match found"; 

  } 

 

Conclusion 
 

Making a regular expression case-insensitive is a straightforward but crucial skill for effective pattern 

matching. Using flags or inline modifiers, you can ensure your regex works regardless of whether 

characters are uppercase or lowercase. 

 

 Comprehension Questions 
 

1. What does it mean for a regex to be case-insensitive? 

2. What are common flag modifiers for making a regex case-insensitive in Python? 

3. How would you make the regex pattern `/hello/` case-insensitive in JavaScript? 

4. Explain the significance of `re.IGNORECASE` in Python. 

5. Can you specify case-insensitivity inline within a regex pattern in languages like Java? If so, how? 

 

 Practical Exercises 
 

1. Python Exercise: 

   Write a Python script that matches the word "hello" in a case-insensitive manner in the sentence 

"Hello World!" 

 

2. JavaScript Exercise: 

   Create a JavaScript function that checks whether a string contains the word "world" regardless of 

its case. 

 

3. Java Exercise: 



   Write a Java program that matches the word "pattern" in a case-insensitive manner in a given 

string. 

 

By practising these exercises and reflecting on the questions, you'll solidify your understanding of 

making regular expressions case-insensitive across different programming languages. 

 

Learning Module: Using Regular Expressions to Validate an Email 

Address 
 

 Introduction 
 

In today's digital age, email is a primary method of communication. Ensuring that an email address is 

valid before accepting it is crucial for the smooth functioning of various applications, such as user 

registrations and notifications. Regular expressions (regex) provide a powerful tool for pattern 

matching and can be used to validate email addresses effectively. 

 

This module will guide you through the basics of regular expressions and how to use them to 

validate email addresses. By the end of this module, you will be equipped with the knowledge and 

skills to implement regex-based email validation in your projects. 

 

 The Anatomy of an Email Address 
 

An email address is generally composed of the following parts: 

 

1. Local Part: The part before the "@" symbol. 

2. Domain Part: The part after the "@" symbol. 

 

For example, in "john.doe@example.com": 

 

- Local Part: "john.doe" 

- Domain Part: "example.com" 



 

 Regular Expression for Email Validation 
 

To validate an email address, we need a regex pattern that accounts for the rules and constraints of 

a typical email format. Here’s a common, simple regex pattern for validating email addresses: 

 

^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\.[a-zA-Z]{2,}$ 

 

Let’s break down this pattern: 

 

1. `^` - Asserts the position at the start of the string. 

2. `[a-zA-Z0-9._%+-]+` - Matches the local part which allows: 

   - Lowercase and uppercase alphabets: `a-zA-Z` 

   - Digits: `0-9` 

   - Special characters: `._%+-` 

   - The `+` signifies one or more occurrences. 

3. `@` - Matches the literal "@" symbol. 

4. `[a-zA-Z0-9.-]+` - Matches the domain part which allows: 

   - Lowercase and uppercase alphabets: `a-zA-Z` 

   - Digits: `0-9` 

   - Special characters: `.-` 

   - The `+` signifies one or more occurrences. 

5. `\.` - Matches the literal "." symbol. 

6. `[a-zA-Z]{2,}` - Matches the top-level domain (TLD) which allows: 

   - Lowercase and uppercase alphabets: `a-zA-Z` 

   - `{2,}` signifies two or more occurrences. 

7. `$` - Asserts the position at the end of the string. 

 



 Practical Examples 
 

Example 1: Valid Email 

Input: `john.doe@example.com` 

 

"john.doe@example.com" =~ /^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\.[a-zA-

Z]{2,}$/ 

 

Output: True (Matches the regex pattern) 

 

Example 2: Invalid Email (missing TLD) 

Input: `john.doe@example` 

 

"john.doe@example" =~ /^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\.[a-zA-

Z]{2,}$/ 

 

Output: False (Does not match the regex pattern) 

 

 Practical Implementation 
 

Here’s how you can implement this in Python: 

 

import re 

 

def validate_email(email): 

    pattern = re.compile(r'^[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-

]+\.[a-zA-Z]{2,}$') 

    if pattern.match(email): 

        return True 

    else: 



        return False 

 

# Test the function 

print(validate_email("john.doe@example.com"))  # Output: True 

print(validate_email("john.doe@example"))      # Output: False 

 

 Comprehension Questions 
 

1. What are the main components of a regular expression used for email validation? 

2. Explain the significance of the `+` and `{2,}` symbols in the regex pattern. 

3. Why is it important to validate email addresses in an application? 

4. What could potentially happen if you do not validate email addresses before accepting them in 

applications? 

5. How does the regex pattern ensure that the domain part of the email includes a valid top-level 

domain (TLD)? 

 

 Practical Exercises 
 

1. Modify the Regex Pattern: 

   Change the regex pattern to ensure that the email domain name must start with an alphabet. 

 

2. Real-world Validation: 

   Write a Python script that reads a list of email addresses from a file and validates each one, 

printing the valid email addresses to a new file. 

 

3. Edge Cases Testing: 

   Test the provided Python function with various edge cases such as: 

    

   - Emails with consecutive dots: `user..name@example.com` 



   - Emails with multiple subdomains: `user@sub.example.co.uk` 

   - Emails with invalid characters: `user@ex!ample.com` 

   - Emails with spaces: `user name@example.com` 

 

4. Regular Expression Learning: 

   Explore and write a regex to validate an email address that includes international characters. 

 

By completing this module, you will develop a solid foundation in using regular expressions for email 

validation, greatly enhancing your data integrity and user experience in software applications. 

18 What tools or software can I use to practice regular expressions? 

 

 Learning Module: Tools and Software for Practicing Regular 

Expressions 
 

1. Online Tools 
 

## a. Regex101 

- Website: Regex101 

- URL: https://regex101.com/ 

- Features: Offers real-time regex testing with detailed explanations. Supports PCRE, JavaScript, 

Python, and Golang regex flavours. 

- Advantages: Instant feedback, community patterns, and a comprehensive explanation of the 

components of your regex. 

 

b. RegExr 

- Website: RegExr 

- URL:  https://regexr.com/ 

- Features: Interactive regex playground that supports JavaScript and PCRE. Includes community 

regex snippets, a cheatsheet, and a detailed library of examples. 

https://regex101.com/


- Advantages: User-friendly interface, integrates learning resources, and a supportive community. 

 

c. RegexPal 

- Website: RegexPal 

- URL:  http://regexpal.com/ 

- Features: A straightforward regex tester for JavaScript. Provides real-time matching results. 

- Advantages: Simple, no-login-required interface that is quick to use. 

 

2. Software Applications 
 

a. Sublime Text with RegEx Search 

- Application: Sublime Text 

- Features: A popular text editor that includes powerful regex search and replace functionality. 

- Advantages: Lightweight, supports syntax highlighting, and easily integrates with various coding 

languages. 

 

b. Notepad++ 

- Application: Notepad++ 

- Features: Another versatile text editor offering regex-based search and replace. 

- Advantages: Free, extensive plugin support, and suitable for multiple programming languages. 

 

c. Visual Studio Code (VS Code) 

- Application: Visual Studio Code 

- Features: Provides a robust regex search and replace feature in its editor and terminal. 

- Advantages: Free, extensible, and widely used in the development community with integrated 

support for Git and debugging. 

 

3. Integrated Development Environments (IDEs) 
 

http://regexpal.com/


a. PyCharm 

- Application: PyCharm 

- Features: An IDE specifically for Python, offering built-in regex testing and highlighting within code 

and search functionality. 

- Advantages: Tailored for Python development, with advanced code analysis and integrated regex 

support. 

 

b. IntelliJ IDEA 

- Application: IntelliJ IDEA 

- Features: A general-purpose IDE that supports regex for multiple languages with a powerful search 

and replace. 

- Advantages: Rich feature set, excellent for Java and Kotlin, and extensive plugin ecosystem. 

 

Conclusion 
 

Choosing the right tool or software depends on your specific needs and current workflow. Online 

tools provide quick, interactive platforms for learning and testing, whereas text editors and IDEs 

integrate regex within your development environment for consistent practice and use. Regularly 

practising with these tools will sharpen your skills and make you adept at handling complex pattern 

matching tasks. 

 

Comprehension Questions 
 

1. What are the main benefits of using an online regex tester like Regex101? 

2. How does RegExr help you understand and build regular expressions more effectively? 

3. Why might you choose Sublime Text or Notepad++ over an online tool for practising regex? 

4. What advantage does integrating regex testing within an IDE like PyCharm or IntelliJ IDEA offer? 

 

Practical Exercises 
 

1. Basic Pattern Matching: 



   - Use Regex101 to write a regex that matches any email address following the format: 

`username@domain.com`. 

   - Example test cases: `test@example.com`, `wrong-email.com`, `hello@world.net` 

 

2. Capture Groups and Backreferences: 

   - In RegExr, create a regex that captures repeated words in a sentence. 

   - Example test cases: `This is a test test string`, `Regex regex is powerful powerful` 

 

3. Complex Patterns in Text Editors: 

   - Using Sublime Text, write a regex to find all occurrences of dates in the format `dd/mm/yyyy` or 

`dd-mm-yyyy` in a document. 

   - Example text: `The meeting is on 12/11/2023 or perhaps on 15-12-2023.` 

 

4. Search and Replace in IDEs: 

   - Open a sample Python project in PyCharm and write a regex to quickly find and replace all 

function calls to `print()` with `logger.info()`, assuming you are migrating to a new logging system. 

   - Example code snippet: `print("Starting the process...")` should become `logger.info("Starting the 

process...")`. 

 

By engaging with these tools and exercises, you’ll become more proficient in using regular 

expressions in your coding practices. Happy regexing! 

 

Learning Module: How to Test if Your Regular Expression Works 

Correctly 
 

Introduction 
 

Regular expressions (regex) are powerful tools for text processing and pattern matching. However, 

creating a regular expression is merely the first step. Ensuring that your regex works correctly and 

matches the intended patterns without unintended side effects is crucial for its successful 



application. In this learning module, we will explore various strategies to test the correctness of your 

regex.  

 

Why Testing Your Regex Matters 
 

Testing your regex is vital for several reasons: 

1. Validation: Ensure your regex matches all intended patterns. 

2. Safety: Confirm it does not match unintended patterns that could cause issues. 

3. Performance: Evaluate the efficiency and performance of your regex, especially on large datasets. 

 

Strategies for Testing Your Regex 
 

1. Manual Testing 

 

   One of the simplest methods is to test your regex manually using a list of test cases. This can be 

done in your programming environment or through an online regex tester. 

 

   Example Tools: 

   - Regex101: A popular online regex tester that provides detailed explanations and matched groups. 

   - RegExr: Another user-friendly tool that highlights matches and provides a reference guide. 

 

2. Unit Testing 

 

   For more robust testing within your programming environment, you can write unit tests. This 

method can systematically evaluate multiple cases to ensure your regex handles various scenarios 

correctly. 

 

   Example in Python: 

   import re 

   import unittest 



 

   class TestRegex(unittest.TestCase): 

       def test_regex(self): 

           pattern = re.compile(r'your-regex-pattern') 

           self.assertTrue(pattern.match('matching-string')) 

           self.assertFalse(pattern.match('non-matching-string')) 

 

   if __name__ == '__main__': 

       unittest.main() 

    

 

3. Negative Testing 

 

   Ensure your regex does not match unwanted patterns. This can prevent potential issues down the 

line, particularly in validation workflows. 

 

   Example: 

   negative_test_cases = ['invalid1', 'wrong2', 'incorrect3'] 

   for test in negative_test_cases: 

       assert not re.match(r'your-regex-pattern', test) 

    

 

4. Edge Case Testing 

 

   Include edge cases to ensure your regex handles uncommon but possible inputs. This can involve 

testing empty strings, very long strings, or strings with special characters. 

 

   Example: 

   edge_cases = ['', 'a' * 1000, '!@#$%^&*'] 



   for test in edge_cases: 

       print(re.match(r'your-regex-pattern', test)) 

    

 

Practical Exercises 
 

1. Manual Testing Exercise 

   - Use an online regex tester like regex101 to create and test a regex that matches email addresses. 

Test it against the following list: 

     - `test@example.com` 

     - `invalid-email` 

     - `user.name+tag+sorting@example.com` 

    

2. Unit Testing Exercise 

   - Write unit tests in Python for a regex that matches dates in the format `dd-mm-yyyy`. Include 

positive tests (`25-12-2020`) and negative tests (`2020-12-25`, `99-99-9999`). 

 

3. Negative Testing Exercise 

   - Create and manually test a regex designed to match phone numbers in the format `(123) 456-

7890`. Ensure it does not match strings like `123-456-789`, `123) 456-7890`, or `(123 456-7890`. 

 

4. Edge Case Testing Exercise 

   - Write Python code to test edge cases for a regex that matches hexadecimal colour codes 

(`#FFFFFF`). Include cases with no leading `#`, five-digit codes, and very long strings of 'F'. 

 

Comprehension Questions 
 

1. Why is it important to test regular expressions against both positive and negative cases? 

2. What advantages do unit tests provide when verifying the correctness of a regex? 

3. How can edge case testing help in ensuring the robustness of your regex? 



4. What tools can be used for manual regex testing, and what features do they offer to assist in 

testing? 

 

Conclusion 
 

Testing your regular expression is an essential step in ensuring it performs correctly and efficiently. 

By using manual testing tools, writing unit tests, and considering negative and edge cases, you can 

robustly validate your regex patterns. Armed with these strategies, you can confidently apply regex 

in your text processing and validation tasks. 

 

Practical Recommendations 
 

1. Start with simple patterns and gradually expand their complexity. 

2. Document your regex patterns and their intended use cases for clarity. 

3. Regularly update and refactor your regex as requirements change or new test cases emerge. 

 

Embark on this journey to master regex testing – your string processing tasks will thank you! 

 

 

 Learning Module: Where Can I Find Resources to Learn More About 

Regular Expressions? 
 

Regular expressions (regex) are powerful tools for matching patterns in text, used in various 

programming languages and applications. If you’re looking to dive deeper into the world of regular 

expressions, here are several resources that can help you get started and advance your knowledge: 

 

1. Online Tutorials and Guides 
1. Official Documentation:  

   - Python (re module): The Python re module documentation offers comprehensive information on 

regex syntax and usage. 

   - JavaScript: MDN Web Docs on Regular Expressions is a robust guide for using regex in JavaScript. 



2. Interactive Websites: 

   - RegexOne: Offers interactive lessons specifically designed to help beginners understand regex. 

   - Regexr: An interactive tool that allows you to write regex expressions and test them in real-time. 

It includes community examples and syntax references. 

   - Regex101: Provides real-time regex testing along with explanations of each part of your regex 

pattern. It supports multiple programming languages. 

 

2. Books  
1. Mastering Regular Expressions by Jeffrey E.F. Friedl - This book is often deemed the bible of regex. 

It provides a deep dive into regex syntax, usage, and nuances in various programming environments. 

2. Regular Expressions Cookbook by Jan Goyvaerts and Steven Levithan - Contains practical solutions 

and examples that you can use to solve common problems with regex. 

 

3. Online Courses 
1. Udemy: Offers several courses on regular expressions. One popular course is "Learn Regular 

Expressions for Beginners". 

2. Coursera: Often includes comprehensive regex modules within broader programming and data 

analysis courses. 

3. YouTube: Channels like "The Net Ninja" and "Traversy Media" provide free tutorials on regular 

expressions. 

 

4. Forums and Community Sites 
1. Stack Overflow: A prime destination for asking specific regex questions and seeing problems 

others have faced. 

2. Reddit: The `r/regex` subreddit is a community dedicated to sharing regex patterns, tips, and 

troubleshooting advice. 

 

5. Cheat Sheets 
1. Cheatography: Offers a free regular expressions cheat sheet. 

2. Regex Cheat Sheet (MDN): Provides a concise list of regex syntax for quick reference, available 

through MDN Web Docs. 

 



Comprehension Questions: 
1. What is a regular expression and what is it used for? 

2. Name three interactive websites that allow you to practice and test regular expressions. 

3. What are two books mentioned that you can read to learn more about regular expressions? 

4. How can communities like Stack Overflow or Reddit help you improve your regex skills? 

5. Why is the book "Mastering Regular Expressions" often considered a key resource for learning 

regex? 

 

Practical Exercises: 
1. Basic Matching: 

   - Write a regex pattern that matches any email address. 

2. Extracting Data: 

   - Using a given text, write a regex pattern to extract all dates in the format `dd/mm/yyyy`. 

3. Validation: 

   - Craft a regex pattern to validate that a given string is a valid IP address. 

4. Replacement: 

   - Use regex to find all instances of a word in a piece of text and replace them with another word of 

your choice. 

5. Complex Patterns: 

   - Write a regex pattern to find all instances of HTML tags in a string and remove them. 

 

Remember, mastering regex takes practice. Make use of the resources above, and soon you'll find 

regex an indispensable tool in your programming toolbox. 

 

 

 


