
Python File Handling: Read, Write & MoreAuthor: Madhu DadiTags: pythonSource: https://madhudadi.in/blog/posts/python-file-handling-read-write-more"I think it’s very important to have a feedback loop, where you’re constantly thinkingabout what you’ve done and how you could be doing it better. File handling is one ofthose areas where getting it right â�� context managers, encodings, error handling â��separates production code from prototypes."â�� Kenneth Reitz, Author of Requests & Python community leaderSome TheoryTypes of data used for I/O:- Text - ’12345’ as a sequence of unicode chars- Binary - 12345 as a sequence of bytes of its binary equivalentHence there are 2 file types to deal with- Text files - All program files are text files- Binary Files - Images,music,video,exe filesHow File I/O is done in most programming languages- Open a file- Read/Write data- Close the fileWriting to a fileCreating and writing to a new text file in Python using file handlingExplanation- The code opens a file named ’sample.txt’ in write mode (’w’), which creates the fileif it doesn’t exist or overwrites it if it does- It writes the string ’Hello World’ to the newly created file using the write()method- The file handle is explicitly closed using close() to ensure data is properly savedand system resources are released- This approach demonstrates basic file creation and writing operations in Pythonprogramming



[code block]This code demonstrates how to write to a file and the consequences of attempting towrite after closing it.Explanation- The code opens a file named ’sample.txt’ in write mode, which creates the file if itdoes not exist or truncates it if it does. - It writes the string ’Hello World’ to the file. - The file is then closed using f.close(), which finalizes the write operation andreleases the file resource. - An attempt to write ’Hello’ after closing the file results in an error, as the fileis no longer open for writing.[code block]Output[code block]This code demonstrates how to write multiline strings to a text file in Python.Explanation- Opens a file named ’sample1.txt’ in write mode, creating the file if it does notexist. - Writes the string ’Hello World’ to the file. - Writes a newline character followed by ’how are you?’ to the file, allowing formultiline content. - Closes the file to ensure all data is saved and resources are released.[code block]This code snippet demonstrates how to create and write to a text file in Python.Explanation- Opens a file named ’sample.txt’ in write mode, which creates the file if it does notexist or truncates it if it does. - Writes the string ’Madhu Dadi’ to the file. 



- Closes the file to ensure that all data is flushed and resources are releasedproperly.[code block]This code demonstrates how to append text to a file in Python using append mode.Explanation- The code opens a file named ’sample1.txt’ in append mode (’a’), allowing new contentto be added without overwriting existing data. - The write method is used to add a new line containing the text ’I am fine’ to theend of the file. - The newline character (\n) ensures that the new text starts on a new line in thefile. - Finally, the close method is called to properly close the file and save changes,preventing data loss.[code block]This code snippet writes a list of strings to a text file in Python.Explanation- A list L containing strings with newline characters is defined. - A file named ’sample.txt’ is opened in write mode using the open function. - The writelines method is called on the file object f to write all strings from thelist L to the file. - The file is closed using f.close() to ensure that all data is properly saved andresources are released.[code block]This code snippet demonstrates how to read the entire content of a text file inPython.Explanation- Opens a file named ’sample.txt’ in read mode using the open() function. - Reads the entire content of the file into the variable s using the read() method. - Prints the content of the file to the console using the print() function. - Closes the file to free up system resources with the close() method.



[code block]Output[code block]This code snippet demonstrates how to read a specific number of characters from a textfile in Python.Explanation- Opens a file named ’sample.txt’ in read mode. - Reads the first 10 characters from the file and stores them in the variable s. - Prints the content of s to the console. - Closes the file to free up system resources after reading.[code block]Output[code block]This code snippet demonstrates how to read lines from a text file in Python.Explanation- The code opens a file named ’sample.txt’ in read mode using the open() function. - It reads and prints the first line of the file with f.readline(). - The second call to f.readline() reads and prints the second line of the file. - Finally, the file is closed using f.close() to free up system resources.[code block]Output[code block]Reading specific lines from a text file using the readline() method in PythonExplanation



- Opens a text file named ’sample.txt’ in read mode to access its contents- Uses readline() method to read and print the first line of the file, with end=’’ toprevent double newlines- Calls readline() again to read and print the second line of the file- Closes the file twice, though the second close operation is redundant andunnecessary- Demonstrates sequential line reading from files using the built-in readline()function[code block]Output[code block]This code reads and prints each line from a text file until the end is reached.Explanation- Opens a file named ’sample.txt’ in read mode. - Continuously reads one line at a time using readline() until an empty stringindicates the end of the file. - Prints each line to the console without adding extra newlines due to the end=’’parameter. - Closes the file after reading to free up system resources. - Note: The f.close() is called twice, which is unnecessary and should be corrected.[code block]Output[code block]This code reads and prints all lines from a text file named ’sample.txt’.Explanation- The open function is used to open ’sample.txt’ in read mode (’r’).- The readlines method reads all lines from the file and returns them as a list.- The print function outputs the list of lines to the console.- The close method is called to properly close the file after reading, preventingpotential resource leaks.



[code block]Output[code block]Using Context Manager (With)- It’s a good idea to close a file after usage as it will free up the resources- If we dont close it, garbage collector would close it- with keyword closes the file as soon as the usage is overWriting data to a file using a context manager in PythonExplanation- The with statement is used to open a file, ensuring proper acquisition and releaseof resources. - The file ’sample1.txt’ is opened in write mode (’w’), which creates the file if itdoes not exist or truncates it if it does. - The variable f acts as a file object that allows interaction with the opened file. - The write method is called on the file object to write the string ’Madhu Dadi’ intothe file. - Once the block under with is exited, the file is automatically closed, preventingresource leaks.[code block]Writing a string to a file in Python using the write methodExplanation- The f.write() method is used to write a specified string to an open file. - In this case, the string ’Hey, its closed already’ is being written to the filereferenced by f. - The file must be opened in a writable mode (e.g., ’w’ or ’a’) for this operation tosucceed. - If the file is not open or is opened in a read-only mode, this operation will raisean error. - After writing, it’s good practice to close the file to ensure all data is flushedand resources are released.



[code block]Output[code block]This code snippet demonstrates how to read the contents of a text file in Python.Explanation- The with statement is used to open the file sample.txt in read mode (’r’), ensuringproper resource management. - The file object f is created, allowing access to the file’s contents. - The f.read() method reads the entire content of the file and returns it as a string.- The print() function outputs the contents of the file to the console. - Using with automatically closes the file after the block of code is executed,preventing potential file leaks.[code block]Output[code block]This code snippet reads the first 10 characters from a text file named ’sample.txt’.Explanation- The with statement is used to open the file ’sample.txt’ in read mode, ensuringproper resource management.- The open function returns a file object, which is assigned to the variable f.- The read(10) method reads the first 10 characters from the file and prints them tothe console.- This approach is useful for quickly accessing a specific portion of the file withoutloading the entire content into memory.[code block]Output[code block]



Reading a file in chunks of 10 characters using Python’s file handlingExplanation- The code opens a file named ’sample.txt’ in read mode.- It reads and prints the first 10 characters of the file using f.read(10).- The second call to f.read(10) reads the next 10 characters from the current fileposition.- This demonstrates how to sequentially read specific portions of a file withoutloading the entire content into memory.[code block]Output[code block]Efficiently writing a large list of strings to a text file in PythonExplanation- Creates a list bigL containing the string ’hello world ’ repeated 1000 times. - Opens a file named ’big.txt’ in write mode using a context manager, ensuring properfile handling. - Uses the writelines() method to write all elements of the list bigL to the file inone operation, improving performance. - This approach is memory efficient for handling large datasets by avoiding multiplewrite calls.[code block]Efficiently reading and processing a large text file in chunksExplanation- Opens a file named ’big.txt’ in read mode using a context manager to ensure properresource management.- Defines a variable chunksize set to 100, which determines the number of charactersto read at a time.- Uses a while loop to continuously read from the file until no more characters areleft, checking the length of the read output.



- Prints the read chunk followed by ’’ to separate outputs visually, but reads thenext chunk without printing it, effectively skipping it.- The approach allows for handling large files without loading the entire content intomemory at once.[code block]Output[code block]Reading a specific number of characters from a file and checking the current positionin PythonExplanation- The code opens a file named ’sample.txt’ in read mode using a context manager,ensuring proper resource management.- It reads the first 10 characters from the file and prints them to the console.- The tell() method is called to retrieve the current position of the file pointer,which is printed next, indicating that it is at the 10th index after the readoperation.[code block]Output[code block]Reading and tracking the position in a text file using Python’s file handling methodsExplanation- Opens a file named ’sample.txt’ in read mode using a context manager, ensuringproper resource management. - Reads the first 10 characters from the file and prints them to the console. - Uses the tell() method to display the current position of the file pointer, which isat the 10th index after the first read operation. - Reads the next 10 characters from the file and prints them, continuing from the lastread position.[code block]



Output[code block]Understanding file reading and position tracking in Python using seek and tellfunctionsExplanation- The code opens a file named ’sample.txt’ in read mode using a context manager,ensuring proper resource management. - It reads the first 10 characters of the file and prints them to the console. - The tell() method is called to retrieve the current position of the file pointer,which will be at the 10th index after the read operation. - The seek(0) method resets the file pointer back to the beginning of the file. - Finally, it reads and prints the first 10 characters again, demonstrating how thepointer’s position affects the output.[code block]Output[code block]Demonstrating file reading and cursor manipulation in PythonExplanation- Opens a file named ’sample.txt’ in read mode using a context manager to ensureproper resource management. - Reads and prints the first 10 characters from the file, moving the cursor to the10th index. - Uses the tell() method to display the current position of the cursor, which is atthe 10th index. - Calls the seek(15) method to reposition the cursor to the 15th index in the file. - Reads and prints the next 10 characters starting from the new cursor position.[code block]Output



[code block]Writing multiple strings to a file in Python using a context managerExplanation- The code opens a file named ’sample.txt’ in write mode, which creates the file if itdoesn’t exist or truncates it if it does. - It uses a context manager (with statement) to ensure the file is properly closedafter writing, even if an error occurs. - Two strings, ’Hello’ and ’Madhu’, are written sequentially to the file without anynewline characters in between. - The file will contain the text "HelloMadhu" after the execution of this code.[code block]This code demonstrates how to overwrite the beginning of a file after writing to it.Explanation- The code opens a file named ’sample.txt’ in write mode, which creates the file if itdoes not exist or truncates it if it does. - It writes the string ’Hello’ to the file, which occupies the first five bytes. - The seek(0) method is then called to move the file pointer back to the start of thefile. - After seeking, the code writes ’X’, which overwrites the first byte of the file,resulting in the final content being ’Xllo’. - This demonstrates how file pointers can be manipulated to modify specific parts of afile after initial writes.[code block]Problems with working in text mode- can’t work with binary files like images- not good for other data types like int/float/list/tuplesThis code attempts to read a binary file but uses the wrong mode for opening it.Explanation- The code opens a file named ’Screenshot.png’ using the ’r’ mode, which is intended



for reading text files. - Since ’Screenshot.png’ is a binary file, it should be opened in binary mode by using’rb’ instead of ’r’. - Using the incorrect mode can lead to errors or unexpected behavior when readingbinary data. - The f.read() method is called to read the contents of the file, but it will notfunction correctly due to the mode mismatch.[code block]Output[code block]Reading a binary file in Python to display its contentsExplanation- The code opens a binary file named ’Screenshot.png’ in read mode using the ’rb’flag, which is essential for handling non-text files. - The with statement ensures that the file is properly closed after its contents areread, preventing resource leaks. - The print(f.read()) statement reads the entire content of the file and outputs it tothe console, which may not be human-readable for binary files. - This approach is useful for handling images, audio, or other binary data formats inPython.[code block]Output[code block]This code snippet demonstrates how to copy a binary file in Python.Explanation- The code opens an existing binary file named ’Screenshot.png’ in read-binary mode(’rb’).- It creates a new binary file named ’Screenshotcopy.png’ in write-binary mode (’wb’).- The read() method reads the entire content of the source file.- The write() method writes the read content into the new file, effectively creating a



copy of the original binary file. - The use of with statements ensures that both files are properly closed after theiroperations are completed.[code block]Writing an integer to a text file in Python using a context managerExplanation- The code opens a file named ’sample.txt’ in write mode, creating the file if itdoesn’t exist. - A context manager (with statement) is used to ensure the file is properly closedafter writing. - The integer 5 is written to the file, but this will raise a TypeError since write()expects a string. - To fix the error, the integer should be converted to a string using str(5) beforewriting. - This snippet demonstrates basic file handling and the importance of data typecompatibility in file operations.[code block]Output[code block]Writing a string to a file in Python using a context managerExplanation- The code opens a file named ’sample.txt’ in write mode (’w’), which creates the fileif it does not exist or truncates it if it does. - The with statement ensures that the file is properly closed after the block of codeis executed, even if an error occurs. - The f.write(’5’) method writes the string ’5’ to the file; note that file operationsin Python require strings, so non-string data types must be converted. - This snippet demonstrates basic file handling in Python, emphasizing the importanceof using context managers for resource management.[code block]



This code attempts to read a file and perform an arithmetic operation on its content.Explanation- The code opens a file named ’sample.txt’ in read mode using a context manager,ensuring proper resource management. - It reads the entire content of the file into memory with f.read(). - The code attempts to add the integer 5 to the string returned by f.read(), whichwill raise a TypeError since these data types are incompatible. - This snippet illustrates the importance of type compatibility when performingoperations in Python.[code block]Output[code block]Reading an integer from a file and performing arithmetic operations in PythonExplanation- Opens a file named ’sample.txt’ in read mode using a context manager to ensureproper resource management. - Reads the entire content of the file and converts it to an integer using the int()function. - Adds 5 to the integer value obtained from the file. - The result of the addition is printed to the console. - Assumes that the content of ’sample.txt’ is a valid integer; otherwise, it may raisea ValueError.[code block]Output[code block]Writing a dictionary to a text file in PythonExplanation- A dictionary d is created with keys ’name’, ’age’, and ’gender’ containing



respective values. - The with statement is used to open a file named ’sample.txt’ in write mode, ensuringproper resource management. - The write method attempts to write the dictionary d directly to the file, which willraise an error since d needs to be converted to a string format first.[code block]Output[code block]Writing a dictionary to a text file in PythonExplanation- A dictionary d is created containing keys for ’name’, ’age’, and ’gender’ withcorresponding values. - The with statement is used to open a file named ’sample.txt’ in write mode, ensuringproper resource management. - The str() function converts the dictionary into a string format before writing it tothe file. - The file is automatically closed after the block of code is executed, preventingpotential file corruption or data loss.[code block]Reading and type checking file content using context manager in PythonExplanation- Opens a text file named ’sample.txt’ in read mode using a context manager for properfile handling- Reads the entire file content and prints it to the console- Attempts to read the file content again and prints its data type, which will show<class ’str’ since file reading returns string data- The context manager ensures the file is properly closed after reading, even if anerror occurs during execution- This demonstrates basic file I/O operations and Python’s built-in string typeidentification[code block]



Output[code block]Reading a text file and converting its contents into a dictionary in PythonExplanation- The code opens a file named ’sample.txt’ in read mode using a context manager,ensuring proper resource management. - It reads the entire content of the file into a string using f.read(). - The string is then converted into a dictionary using the dict() constructor, whichattempts to interpret the string as key-value pairs. - A comment indicates that this method is not suitable for storing complex dataformats, implying limitations in the data structure.[code block]Output[code block]Serialization and Deserialization- Serialization - process of converting python data types to JSON format- Deserialization - process of converting JSON to python data typesWhat is JSON? (JavaScript Object Notation)!image.pngThis code snippet demonstrates how to serialize a Python list into a JSON file usingthe json module.Explanation- The json module is imported to enable JSON serialization and deserialization. - A list L containing integers is defined. - The with open() statement opens a file named ’demo.json’ in write mode, ensuringproper file handling. - The json.dump() function is used to write the list L into the opened JSON file,



converting it into a JSON format.[code block]This code snippet demonstrates how to write a Python dictionary to a JSON file.Explanation- A dictionary d is created with keys ’name’, ’age’, and ’gender’ containingrespective values. - The with open statement is used to open a file named ’demo.json’ in write mode. - The json.dump() function is called to serialize the dictionary d and write it to theopened file in JSON format. - This approach ensures that the file is properly closed after writing, even if anerror occurs during the operation.[code block]This code snippet demonstrates how to deserialize JSON data from a file in Python.Explanation- Imports the json module to handle JSON data. - Opens a file named ’demo.json’ in read mode using a context manager to ensure properfile handling. - Loads the JSON content from the file into a Python dictionary using json.load(). - Prints the deserialized dictionary to the console for verification. - Displays the type of the deserialized object, confirming it is a dictionary.[code block]Output[code block]This code demonstrates how to serialize a tuple to JSON format and save it to a file.Explanation- The code imports the json module to handle JSON serialization and deserialization. - A tuple t containing integers is defined. - The with statement opens a file named ’demo.json’ in write mode, ensuring proper



resource management. - The json.dump() function is used to serialize the tuple and write it to the file,converting the tuple into a JSON-compatible format (a list). - The comment indicates that the tuple is saved as a list in the JSON file, reflectingthe conversion process.[code block]This code snippet reads and prints the contents of a JSON file in Python.Explanation- The with open(’demo.json’, ’r’) as f: statement opens the file demo.json in readmode, ensuring proper resource management. - The json.load(f) function parses the JSON data from the file object f into a Pythondictionary or list, depending on the structure of the JSON. - The print() function outputs the parsed data to the console, allowing the user tosee the contents of the JSON file. - Using the with statement automatically closes the file after the block of code isexecuted, preventing potential file handling issues.[code block]Output[code block]This code snippet demonstrates how to serialize a nested dictionary to a JSON file inPython.Explanation- The code defines a nested dictionary d containing a student’s name and theircorresponding marks. - It uses the json module to convert the dictionary into a JSON formatted string. - The with open statement opens a file named ’demo.json’ in write mode, ensuringproper resource management. - The json.dump() function writes the serialized dictionary to the specified file,allowing for easy data storage and retrieval.[code block]



This code snippet reads and prints the contents of a JSON file in Python.Explanation- The with open(’demo.json’, ’r’) as f: statement opens the file demo.json in readmode, ensuring proper resource management. - The json.load(f) function parses the JSON data from the file object f into a Pythondictionary or list, depending on the structure of the JSON. - The print() function outputs the parsed data to the console, allowing the user tosee the contents of the JSON file. - Using the with statement automatically closes the file after the block of code isexecuted, preventing potential file handling issues.[code block]Output[code block]Serializing and Deserializing custom objectsThis code defines a Person class to encapsulate personal attributes and theirinitialization.Explanation- The Person class is initialized with four attributes: first name (fname), last name(lname), age, and gender. - The init method assigns the provided values to the instance variables of the class. - This structure allows for easy creation and management of person objects withspecific attributes. - The comment suggests a format for displaying the person’s information, indicatinghow to present the data in a readable manner.[code block]Creating an instance of a Person class with specific attributesExplanation- The code initializes a new object of the Person class, assigning it to the variableperson.



- It passes four parameters to the constructor: first name (’Madhu’), last name(’Dadi’), age (33), and gender (’male’).- This instance can now be used to access or manipulate the attributes and methodsdefined in the Person class.- The Person class is expected to handle these attributes, likely storing them forfurther use in the program.[code block]Writing a Python object to a JSON file using the json moduleExplanation- The code imports the json module, which is used for working with JSON data inPython. - It opens a file named ’demo.json’ in write mode, allowing data to be written to it. - The json.dump() function attempts to serialize the person object and write it to theopened file. - A comment indicates that the person object cannot be serialized, suggesting it maynot be a JSON-compatible type.[code block]Output[code block]Serialize a custom object to JSON using a custom formatting functionExplanation- The code imports the json module to handle JSON serialization. - A function showobject is defined to format a Person object into a stringrepresentation, including first name, last name, age, and gender. - The isinstance check ensures that the input person is indeed an instance of thePerson class before formatting. - The with open statement opens a file named ’demo.json’ in write mode, ensuringproper file handling. - The json.dump function writes the person object to the file, using showobject toformat it if it’s not serializable by default.[code block]



Serialize a custom object to JSON format using a custom function in PythonExplanation- The code defines a function showobject that converts a Person object into adictionary format containing the person’s name, age, and gender. - It checks if the input person is an instance of the Person class before proceedingwith the conversion. - The json.dump function is used to write the serialized data to a file named’demo.json’, utilizing the showobject function to handle the custom objectserialization. - The default parameter in json.dump allows for specifying a custom serializationfunction for non-serializable objects. - The indent parameter is set to 4, which formats the JSON output to be more readablewith indentation.[code block]This code snippet demonstrates how to read and deserialize JSON data from a file inPython.Explanation- The json module is imported to handle JSON data parsing. - The open function is used to open a file named ’demo.json’ in read mode. - The json.load() function reads the JSON data from the file and deserializes it intoa Python dictionary. - The deserialized data is printed to the console, followed by its type, whichconfirms that it is a dictionary.[code block]Output[code block]PicklingPickling is the process whereby a Python object hierarchy is converted into a bytestream, and unpickling is the inverse operation, whereby a byte stream (from a binaryfile or bytes-like object) is converted back into an object hierarchy.



This Python class defines a Person with attributes and a method to display theirinformation.Explanation- The Person class is initialized with two attributes: name and age. - The init method sets the instance variables self.name and self.age based on theprovided arguments. - The displayinfo method prints a formatted string that includes the person’s name andage. - This class can be instantiated to create multiple Person objects, each with uniqueattributes. - The method can be called on any instance to output the person’s information to theconsole.[code block]Creating an instance of the Person class with specified attributesExplanation- This line of code initializes a new object p of the Person class.- The constructor of the Person class is called with two arguments: a string ’Madhu’representing the name and an integer 30 representing the age.- The attributes of the Person instance p will be set to the provided values, allowingaccess to p.name and p.age.- This is a common practice in object-oriented programming to create and manageentities with specific properties.[code block]This code snippet demonstrates how to serialize a Python object using the picklemodule.Explanation- The pickle module is imported to enable object serialization and deserialization inPython. - A file named ’person.pkl’ is opened in write-binary mode (’wb’), which allows forbinary data to be written to the file. - The pickle.dump() function is called to serialize the object p and write it to theopened file f. 



- This process converts the Python object into a byte stream, making it easy to saveand transfer.[code block]Loading and displaying a Python object from a pickle fileExplanation- The code imports the pickle module, which is used for serializing and deserializingPython objects.- It opens a file named ’person.pkl’ in binary read mode (’rb’) to load the pickledobject.- The pickle.load() function reads the contents of the file and reconstructs theoriginal Python object, which is stored in the variable p.- The object p is then printed to the console, displaying its representation.- Finally, the method displayinfo() is called on the object p, which presumablyoutputs additional details about the object.[code block]Output[code block]Pickle Vs Json- Pickle lets the user to store data in binary format. JSON lets the user store datain a human-readable text format.Q-1: Write a function getfinalline(filename), which takes filename as input and returnfinal line of the file.Note: You can choose any file of your choice.Retrieve the last line of a specified text file in Python.Explanation- The function getfinalline takes a single argument, filename, which is the path tothe text file. - It initializes an empty string finalline to store the most recent line read from the



file. - A for loop iterates through each line in the file opened in read mode, updatingfinalline with the current line on each iteration. - After the loop completes, the function returns the last line read from the file. - The function is called with "sample.txt" as the argument, which will return the lastline of that specific file.[code block]Output[code block]Q-2: Read through a text file, line by line. Use a dict to keep track of how manytimes each vowel (a, e, i, o, and u) appears in the file. Print the resultingtabulation -- dictionary.Count the occurrences of vowels in a text file using a dictionary in PythonExplanation- Defines a function vowelcounttable that takes a filename as an argument. - Initializes a list of vowels and creates a dictionary d to store the count of eachvowel, starting at zero. - Opens the specified file and iterates through each line and character to check if itis a vowel. - Increments the count for each vowel found in the dictionary. - Returns the dictionary containing the total counts of each vowel after processingthe entire file.[code block]Output[code block]Q-3: Create a text file (using an editor, not necessarily Python) containing two tabseparated columns, with each column containing a number. Then use Python to readthrough the file youâ��ve created. For each line, multiply each first number by thesecond and include it in the file in third column. In last add a line Total, bysumming the value of third column



Input File example: That you need to create[code block]Output File Example:[code block]This code writes and processes data in a text file to calculate products and a totalsum.Explanation- The code creates a file named "q3.txt" and writes pairs of odd numbers and theirsubsequent even numbers from 1 to 10, each on a new line. - It then reads the contents of the file, splits each line into two numbers, andcalculates the product of these numbers. - The products are written back to the same file along with the original numbers, anda total sum of all products is appended at the end. - The use of with open ensures that files are properly closed after their block ofcode is executed, preventing potential file corruption. - The final output in the file includes each pair of numbers, their product, and thecumulative total of all products.[code block]Q-4: Create line wise reverse of a fileWrite a function which takes two arguments: the names of the input file (to be readfrom) and the output file (which will be created).For example, if a file looks like[code block]then the output file will be[code block]Notice: The newline remains at the end of the string, while the rest of the charactersare all reversed.This Python code reverses the lines of a text file and writes them to a new file.



Explanation- The code defines a function reverselines that takes two parameters: the input filename and the output file name. - It opens the input file in read mode and the output file in write mode using acontext manager to ensure proper file handling. - For each line in the input file, it removes any trailing whitespace, reverses theline, and writes the reversed line to the output file followed by a newline character.- The function is called with "sample.txt" as the input file and "samplereversed.txt"as the output file, executing the line reversal process.[code block]Q-5: Create a Serialized dict of frequency of words in the file. And from given listof words, using serialized dict show word count.List of word will be givenGiven String[code block]Python script for counting words in text and retrieving specific word frequenciesExplanation- The code processes a multi-line string containing Alice in Wonderland text to countoccurrences of each word- It converts all text to lowercase and splits by spaces to create individual wordsfor counting- A dictionary tracks word frequencies, incrementing counts when words repeat orinitializing counts for new words- The word frequency data is serialized to a file using pickle for persistent storage- The script retrieves and displays counts for specified target words, defaulting tozero if words aren’t found[code block]Output[code block]



Q-6: Given a string calculate length of the string using recursion.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]This recursive function calculates the length of a given string in Python.Explanation- The function stringlength takes a string s as input and checks if it is empty. - If the string is empty, it returns 0, indicating that the length is zero. - If the string is not empty, it recursively calls itself with the substring s[1:],effectively reducing the string size by one character each time. - The function adds 1 to the result of the recursive call, counting each characteruntil the base case (empty string) is reached. - The final output is the total length of the original string ’DataScience’, which is11.[code block]Output[code block]



Q-7: Write a function that accepts two numbers and returns their greatest commondivisior. Without using any loopdef gcd(int, int) = int[code block]This code implements the Euclidean algorithm to find the greatest common divisor (GCD)of two numbers.Explanation- The function gcd takes two integers, a and b, as input parameters. - It checks if the two numbers are equal; if so, it returns the value of either numberas the GCD. - If a is greater than b, it recursively calls itself with the difference a-b and b. - If b is greater than a, it recursively calls itself with the difference b-a and a. - The function is called with the values 16 and 24, which will ultimately return 8,the GCD of the two numbers.[code block]Output[code block]Q-8: String Edit DistanceUse your recursive function to write a program that reads two strings from theuser and displays the edit distance between them.The edit distance between two strings is a measure of their similarityâ��the smaller theedit distance, the more similar the strings are with regard to the minimum number ofinsert, delete and substitute operations needed to transform one string into theother.Consider the strings kitten and sitting. The first string can be transformedinto the second string with the following operations:Substitute the k with an s,substitute the e with an i,and insert a g at the end of the string.



This is the smallest number of operations that can be performed to transform kitteninto sitting. As a result, the edit distance is 3.Write a recursive function that computes the edit distance between two strings.Use the following algorithm:[code block]Calculate the minimum edit distance between two strings using recursionExplanation- The function editDistance computes the minimum number of operations required totransform one string into another.- It handles base cases where either string is empty, returning the length of theother string as the edit distance.- The function recursively calculates three possible operations: deletion, insertion,and substitution, and adds a cost of 1 for substitution if the last characters of thestrings differ.- It returns the minimum value among the three computed distances, effectively findingthe least costly transformation path.[code block]Output[code block]Q-9: Run-Length EncodingRun-length encoding is a simple data compression technique that can be effective whenrepeated values occur at adjacent positions within a list. Compression is achieved byreplacing groups of repeated values with one copy of the value, followed by the numberof times that the value should be repeated. For example, the list[code block]would be compressed as ["A", 12, "B", 4, "A", 6, "B", 1].Write a recursive function that implements the run-length compression techniquedescribed above. Your function will take a list or a string as its only parameter. It



should return the run-length compressed list as its only result. Include a mainprogram that reads a string from the user, compresses it, and displays the run-lengthencoded result.This code implements a recursive run-length encoding algorithm for a string.Explanation- The function runEncode takes a string s as input and returns a list representing therun-length encoding of the string. - It checks if the string is empty; if so, it returns an empty list. - The function uses a while loop to count consecutive identical characters, startingfrom the second character. - It creates a list compressed that contains the first character of the string and thecount of consecutive occurrences. - The function then recursively calls itself with the remaining substring,concatenating the results to build the complete encoded list.[code block]Output[code block]Q-10: Write a recursive function to convert a decimal to binaryThis Python function converts a decimal number to its binary representation usingrecursion.Explanation- The function decToBin takes an integer decimal as input and checks if it is zero,returning "0" if true. - If the decimal number is not zero, it recursively calls itself with the decimalnumber right-shifted by one bit (decimal 1), effectively dividing the number by 2. - The binary digit corresponding to the least significant bit is obtained usingstr(decimal & 1), which appends either ’0’ or ’1’ to the result. - The recursion continues until the base case (decimal equals zero) is reached,building the binary string from the least significant bit to the most significant bit.- Finally, calling decToBin(decimal) with decimal set to 5 will return the string"101", which is the binary representation of 5.
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