
Python Functions: Complete Practical GuideAuthor: Madhu DadiTags: pythonSource: https://madhudadi.in/blog/posts/python-functions-complete-practical-guide"A function should do one thing. It should do it well. It should do it only. Functionsare the first line of organization in any program, and well-named, single-purposefunctions are the hallmark of readable code."â�� Brett Slatkin, Author of Effective PythonLet’s create a function (with docstring)Python function to determine if a number is even or odd using modulo operatorExplanation- The function takes an integer input parameter and uses the modulo operator (%) tocheck if the number is divisible by 2- When the remainder of division by 2 equals zero, the number is classified as even- If the remainder is non-zero, the number is classified as odd- The function returns a string value indicating whether the input number is ’even’ or’odd’- This implementation provides a simple mathematical approach to parity checking forinteger values[code block]Function-based even number detection and iteration through numeric rangeExplanation- The code iterates through numbers from 1 to 10 using a for loop with range(1,11)- Each number in the range is passed as input to an iseven() function that presumablychecks if the number is divisible by 2- The function’s return value (True or False) is printed for each iteration- This demonstrates a basic pattern for testing mathematical properties across asequence of integers- The code structure shows how to combine looping constructs with function calls forrepetitive validation tasks[code block]



Output[code block]Retrieve the documentation string for the iseven function in PythonExplanation- The code accesses the doc attribute of the iseven function, which contains itsdocumentation string.- This attribute is useful for understanding the purpose and usage of the functionwithout needing to read the source code.- If iseven is defined with a docstring, this will return that string; otherwise, itwill return None.- This practice is common in Python to enhance code readability and provide guidanceto users of the function.[code block]Output[code block]Retrieve and display the documentation string of the iseven function in Python.Explanation- The code uses the built-in print function to output information to the console. - iseven.doc accesses the documentation string (docstring) of the iseven function,which describes its purpose and usage. - This is useful for understanding how to use the function without needing to look atthe source code. - If iseven is not defined, this will raise a NameError. - The output will be None if the function does not have a docstring.[code block]Output[code block]



2 Point of viewsFunction to Determine if a Given Integer is Even or OddExplanation- Defines a function iseven that takes a single integer input. - Checks if the input is of type integer before proceeding with the logic. - Uses the modulus operator to determine if the number is even or odd, returning’even’ or ’odd’ accordingly. - Returns an error message if the input is not a valid integer. - Includes a docstring that describes the function’s purpose, input, output, andcreation date.[code block]Parameters vs ArgumentsTypes of Arguments:- Default Argument- Positional Argument- Keyword ArgumentThis function calculates the power of a number raised to an exponent.Explanation- The function power takes two parameters, a (the base) and b (the exponent). - It uses the exponentiation operator to compute a raised to the power of b. - The result is returned as the output of the function. - This function can handle both integer and floating-point numbers for a and b. - It can be used in mathematical calculations where exponentiation is required.[code block]This code snippet demonstrates how to calculate the power of a number using afunction.Explanation- The function power is called with an argument of 2, indicating that the base number



is 2. - The code likely computes 2 raised to a certain exponent, although the exponent isnot specified in the snippet. - The result of the power calculation would typically be returned or printed,depending on the implementation of the power function. - This snippet is useful for understanding how to utilize functions for mathematicaloperations in Python.[code block]Output[code block]This Python function demonstrates the use of default arguments for exponentiation.Explanation- The function power takes two parameters, a and b, both of which have default valuesof 1. - If no arguments are provided when calling the function, it will return 11, whichequals 1. - The function calculates a raised to the power of b using the exponentiation operator. - Users can override the default values by passing different arguments when callingthe function, allowing for flexible usage. - This design simplifies function calls for common cases while still allowing forcustomization.[code block]This code snippet calls a function named power to execute its defined behavior.Explanation- The power() function is invoked, which suggests it performs a specific operationrelated to exponentiation or power calculations. - Without additional context or parameters, the function’s internal logic and outputare not visible in this snippet. - It is essential to ensure that the power function is defined elsewhere in the codefor this call to be valid. - The absence of arguments indicates that the function may use default values or



global variables.[code block]Output[code block]Understanding the Use of Positional Arguments in a Python Function CallExplanation- The function power is called with two positional arguments: 2 and 3. - The first argument 2 is assigned to the first parameter of the function, while thesecond argument 3 is assigned to the second parameter. - Positional arguments are matched to function parameters based on their order in thefunction call. - This means that the function will interpret 2 as the base and 3 as the exponent ifpower is defined accordingly. - If the function power is not defined to accept two parameters, an error will occur.[code block]Output[code block]Demonstrating the use of keyword arguments in a function call in PythonExplanation- The function power is called with keyword arguments, where b is set to 3 and a isset to 2. - Keyword arguments allow the caller to specify values for parameters by name,improving code readability. - The order of the arguments does not matter when using keyword arguments, as they areexplicitly defined. - This approach is particularly useful when a function has multiple parameters, makingit clear which value corresponds to which parameter. - Ensure that the function power is defined to accept parameters a and b for this callto work correctly.



[code block]Output[code block]args and kwargsargs and kwargs are special Python keywords that are used to pass the variable lengthof arguments to a functionThis function demonstrates how to multiply two numbers using Python’s standardfunction parameters.Explanation- The function multiply takes two parameters, a and b, which represent the numbers tobe multiplied. - It returns the product of a and b using the multiplication operator . - This code snippet illustrates a basic usage of function parameters in Python withoututilizing variable-length arguments. - The function can be called with any two numeric values to obtain their product.[code block]This code snippet demonstrates how to multiply two numbers using a function call inPython.Explanation- The function multiply is called with two arguments, 2 and 3. - It performs multiplication of the two numbers provided as inputs. - The result of the multiplication is typically returned or printed, although thereturn statement is not shown in this snippet. - This operation showcases basic arithmetic functionality in Python.[code block]Output[code block]This function multiplies three input numbers and returns the result.



Explanation- The function multiply takes three parameters: a, b, and c. - It calculates the product of these three parameters using the multiplicationoperator . - The result of the multiplication is returned to the caller. - This function can be used to quickly compute the product of any three numericalvalues.[code block]This code snippet demonstrates how to call a function to multiply multiple numberstogether.Explanation- The function multiply is invoked with three arguments: 2, 3, and 4. - It is expected that the multiply function will return the product of these numbers. - The result of the multiplication will depend on the implementation of the multiplyfunction, which is not shown here. - This snippet illustrates the concept of passing multiple parameters to a function inPython.[code block]Output[code block]This function multiplies an arbitrary number of arguments and returns the product.Explanation- The function multiply accepts a variable number of arguments using args, allowingfor flexibility in input. - It initializes a variable product to 1, which will hold the cumulative product ofthe input values. - A for loop iterates through each argument in args, multiplying each value withproduct. - The function prints the args tuple to show the input values received. - Finally, it returns the computed product of all the input arguments.



[code block]Demonstrating the usage of a multiply function with varying arguments in PythonExplanation- The code calls a function named multiply with different sets of arguments. - The first call, multiply(1,2), passes two integers to the function. - The second call, multiply(2,3,4,5,6), passes five integers, showcasing thefunction’s ability to handle multiple arguments. - The output of each call is printed, indicating the results of the multiplicationoperations performed by the multiply function. - This snippet highlights the flexibility of Python functions in accepting variablenumbers of arguments.[code block]Output[code block]This function calculates the product of an arbitrary number of input values.Explanation- The function multiply accepts a variable number of arguments using the madhu syntax,allowing for flexibility in input. - It initializes a variable product to 1, which will hold the cumulative product ofthe input values. - A for loop iterates through each value in madhu, multiplying them together andupdating the product variable. - The function prints the original input values and returns the final product afterthe loop completes.[code block]This code snippet demonstrates how to print the result of multiplying multiple numbersusing a function.Explanation



- The print function is used to output the result of the multiply function. - The multiply function takes a variable number of arguments (in this case, thenumbers 1 through 9). - The code assumes that the multiply function is defined elsewhere in the program,which performs the multiplication of all provided arguments. - The output will be the product of all the numbers passed to the multiply function.[code block]Output[code block]Dynamically handle multiple keyword arguments in a Python functionExplanation- The function display accepts any number of keyword arguments using kwargs, whichcollects them into a dictionary. - Inside the function, a loop iterates over the key-value pairs in kwargs using theitems() method. - Each key and its corresponding value are printed in the format "key - value". - This approach allows for flexible function calls with varying numbers of namedparameters. - It is particularly useful for functions that require optional parameters or when theexact number of arguments is not known in advance.[code block]Python function call displaying capital cities of South Asian countriesExplanation- This code calls a display function with three keyword arguments representingcountry-capital pairs- The function parameters include india=delhi, srilanka=colombo, and nepal=kathmandu- This demonstrates passing multiple named parameters to a function in Python- The syntax uses keyword arguments which makes the code more readable andself-documenting- This approach allows functions to accept variable numbers of named parameters usingkwargs pattern



[code block]Output[code block]Python function demonstrating variable keyword arguments and dictionary iterationExplanation- The function accepts arbitrary keyword arguments using the madhu parameter, whichcollects all keyword arguments into a dictionary- It iterates through the dictionary items using the .items() method to access bothkeys and values- Each key-value pair is printed in a formatted string showing the key followed by ’-’and then the corresponding value- This pattern enables flexible functions that can handle varying numbers of namedparameters- The function demonstrates Python’s unpacking operator and dictionary iterationcapabilities[code block]Python function call displaying capital cities of South Asian countriesExplanation- This code calls a display function with three keyword arguments representingcountry-capital pairs- The function parameters include india=delhi, srilanka=colombo, and nepal=kathmandu- This demonstrates passing multiple named parameters to a function in Python- The syntax uses keyword arguments which makes the code more readable andself-documenting- This approach allows functions to accept variable numbers of named parameters usingkwargs pattern[code block]Output[code block]



Points to remember while using args and kwargs- order of the arguments matter(normal - args - kwargs)- The words â��argsâ�� and â��kwargsâ�� are only a convention, you can use any name of yourchoiceWithout return statementThis code appends an element to a list and prints the result of the operation.Explanation- The list L is initialized with three integer elements: 1, 2, and 3. - The append method is called on the list L to add the integer 4 to the end of thelist. - The print function outputs the result of the append method, which is None, sinceappend modifies the list in place and does not return a value. - After execution, the list L will contain four elements: [1, 2, 3, 4].[code block]Output[code block]This code snippet demonstrates how to add an element to a list in Python.Explanation- A list L is initialized with three integer elements: 1, 2, and 3. - The append() method is called on the list L to add the integer 4 as the lastelement. - The print() function outputs the updated list, which now contains four elements: [1,2, 3, 4].[code block]Output[code block]Variable Scope



Understanding the interaction between global and local variables in Python functionsExplanation- The function g(y) attempts to print the value of x, which is defined as a globalvariable outside the function. - Inside the function, x is accessed directly, demonstrating that global variables canbe used within local scopes. - The function prints x and x + 1, which will output 5 and 6 respectively when calledwith g(x). - After calling the function, the global variable x is printed again, confirming itsvalue remains unchanged at 5. - This code snippet illustrates the concept of variable scope in Python, highlightinghow global variables can be accessed within functions.[code block]Output[code block]Understanding variable scope and reference in Python functionsExplanation- The function f(y) attempts to increment a variable x that is not defined within itslocal scope, leading to an UnboundLocalError. - The variable x is defined globally with an initial value of 5 before the function iscalled. - When f(x) is invoked, it passes the value of x (5) to the parameter y, but x insidethe function is treated as a local variable due to the increment operation. - The print(x) statement outside the function will correctly output the global valueof x, which remains 5, since the function does not modify it. - To fix the error, x should be declared as global inside the function if theintention is to modify the global variable.[code block]Output[code block]



This Python function demonstrates variable scope and modification within a function.Explanation- The function f(y) initializes a local variable x to 1 and increments it by 1,resulting in x being 2. - The print(x) statement inside the function outputs the local value of x, which is 2.- The variable x outside the function is set to 5, but it remains unchanged since thefunction modifies a local variable. - The final print(x) statement outputs the global value of x, which is still 5,demonstrating the concept of variable scope in Python.[code block]Output[code block]This code demonstrates function scope and variable manipulation in Python.Explanation- The function f(x) takes an argument x, increments it by 1, and prints the new value.- The original variable x in the main program remains unchanged due to Python’shandling of variable scope. - The function returns the incremented value, which is stored in the variable z. - The final print statements display the values of z and the original x, illustratingthe difference between local and global variable states.[code block]Output[code block]Nested FunctionsThis Python code demonstrates nested function definitions and their execution.Explanation



- The outer function f is defined, which contains another function g inside it. - The inner function g prints a message when called, indicating its execution. - The outer function f also prints a message when executed, showing its own executioncontext. - However, the inner function g is not called within f, so it will not execute unlessexplicitly invoked. - This structure illustrates the concept of function scope and encapsulation inPython.[code block]This code snippet demonstrates the invocation of a function in Python.Explanation- The code calls a function named f(), which is expected to be defined elsewhere inthe code. - The parentheses () indicate that the function is being executed. - If f() requires any arguments, they would need to be provided within theparentheses. - The function’s behavior and output depend on its internal implementation, which isnot shown in this snippet. - This is a fundamental aspect of Python programming, showcasing how functions areutilized to encapsulate reusable code.[code block]Output[code block]This code defines nested functions and demonstrates their invocation in Python.Explanation- The outer function f contains an inner function g. - When f is called, it executes the inner function g first. - The inner function g prints the message ’inside function g’ to the console. - After g is executed, control returns to f, which then prints ’inside function f’. - This showcases the concept of function nesting and scope in Python.[code block]



This code snippet demonstrates the invocation of a function in Python.Explanation- The code calls a function named f(), which is expected to be defined elsewhere inthe code. - The parentheses () indicate that the function is being executed. - If f() requires any arguments, they would need to be provided within theparentheses. - The function’s behavior and output depend on its internal implementation, which isnot shown in this snippet. - This is a fundamental aspect of Python programming, showcasing how functions areutilized to encapsulate reusable code.[code block]Output[code block]Understanding variable scope and function nesting in Python through a simple functionexampleExplanation- The function g(x) takes an integer parameter x and defines a nested function h()within it. - Inside h(), the local variable x is reassigned to the string ’abc’, but this doesnot affect the x in g(x) due to Python’s scoping rules. - The original x is incremented by 1 before being printed, resulting in the output ’ing(x): x = 4’. - The nested function h() is called, but its changes to x are local and do not impactthe outer function’s x. - Finally, the function g(x) returns the modified value of x, which is 4, and thisvalue is assigned to z.[code block]Output[code block]



Understanding nested function behavior and variable scope in PythonExplanation- The function g(x) takes an integer x, increments it by 1, and prints the updatedvalue. - Inside g(x), a nested function h(x) is defined, which also increments its parameterx by 1 and prints the result. - When g(x) is called with x = 3, it increments x to 4, prints it, and then calls h(x)with the new value. - The nested function h(x) increments its own x to 5 and prints this value,demonstrating how nested functions can have their own scope. - The main program prints the original x (which remains 3) and the return value z fromg(x) (which is 4), illustrating the difference between local and global variablescopes.[code block]Output[code block]Functions are 1st class citizensUnderstanding the type and memory address of a function in PythonExplanation- The square function takes a single argument num and returns its square by raising itto the power of 2. - The type(square) function call returns the type of the square function, which is<class ’function’. - The id(square) function call returns the memory address of the square function,which is a unique identifier for the function object in memory. - This code snippet demonstrates how to inspect the properties of a function inPython, specifically its type and memory location.[code block]Output



[code block]This code snippet demonstrates variable reassignment and function referencing inPython.Explanation- The variable x is reassigned to reference the function square, which is assumed tobe defined elsewhere in the code. - The print(x) statement outputs the function object that x now references. - The print(id(x)) statement displays the memory address of the function object,confirming that x points to the same object as square. - The print(x(3)) statement calls the function square with an argument of 3,outputting the result of the function execution.[code block]Output[code block]This code snippet demonstrates how to delete a function from the current namespace inPython.Explanation- The del statement is used to remove the specified object from the current scope. - In this case, the function square is being deleted, which means it can no longer becalled or referenced. - This operation can help manage memory and avoid name clashes in larger codebases. - After executing this line, any attempt to call square will result in a NameError.[code block]This code snippet demonstrates how to call a function to calculate the square of anumber.Explanation- The function square is invoked with the argument 3. - It is expected that the square function computes the value of 3 multiplied byitself. 



- The output will be 9, representing the square of the input number. - Ensure that the square function is defined elsewhere in the code for this call towork correctly.[code block]Output[code block]This code snippet demonstrates a function call with an argument in Python.Explanation- The code calls a function named x and passes the integer 3 as an argument. - The function x must be defined elsewhere in the code for this call to executesuccessfully. - The behavior of the function will depend on its implementation, which is notprovided in this snippet. - If x is not defined, this will raise a NameError indicating that x is notrecognized.[code block]Output[code block]This code snippet assigns the value of variable x to the variable square.Explanation- The variable square is created to store a value. - The value assigned to square is taken from another variable x. - This operation does not perform any calculations; it simply copies the value of x. - The variable x must be defined prior to this line for the assignment to be valid.[code block]This code snippet demonstrates how to store and invoke a function within a list inPython.



Explanation- A list L is created containing integers and a function reference named square. - The list is printed, displaying its contents, which include both numbers and thefunction. - The last element of the list, which is the square function, is called with theargument 3 using negative indexing. - The result of the function call is printed, showing the output of squaring thenumber 3. - This illustrates the flexibility of Python lists to hold different types ofelements, including functions.[code block]Output[code block]Understanding the behavior of sets with immutable data types in PythonExplanation- The code attempts to create a set s containing a square, but the variable square isnot defined in the snippet. - Sets in Python are collections that do not allow duplicate elements and are mutable,meaning you can add or remove items. - The comment indicates that functions or immutable data types cannot be added to aset, as sets only accept hashable types. - If square were defined as a hashable type (like an integer), the set wouldsuccessfully contain that value. - The final line s is likely intended to display the contents of the set, but withouta defined square, it will raise an error.[code block]Output[code block]This code demonstrates the creation and invocation of a nested function in Python thatreturns another function.



Explanation- The function f() defines a nested function x(a, b) that takes two parameters andreturns their sum. - When f() is called, it returns the nested function x, which can then be invoked withtwo arguments. - The expression f()(3, 4) calls f() to get x, and immediately calls x with thearguments 3 and 4, resulting in 7. - The second (3, 4) in f()(3, 4)(3, 4) is incorrect as x is not designed to be calledagain; it should raise an error or return a value based on the first call. - The final print(val) outputs the result of the first function call, which is 7.[code block]Output[code block]Python nested function closure returning inner function with parameter bindingExplanation- The code defines a nested function structure where f() returns the inner function x,which itself returns another inner function y- Function y performs multiplication of two parameters and serves as the finalcallable in the chain- When f() is invoked, it returns x, then x(3,4) returns y, and finally y(3,4)executes the multiplication operation- The outer functions act as closures that encapsulate the inner function y whilemaintaining access to their local scope- This demonstrates Python’s function closure mechanism where nested functions cancapture and remember variables from their enclosing scopes[code block]Output[code block]Demonstrating function passing and execution in Python through higher-order functionsExplanation



- The code defines two functions where funca prints a message and funcb takes anotherfunction as parameter- funcb executes the passed function by calling it with parentheses and returns itsresult- When funcb is called with funca as argument, it first prints ’inside funcc’, thenexecutes funca which prints ’inside funca’- The return value of funcb is the return value of funca, which is None since funcahas no explicit return statement- This demonstrates how functions can be treated as first-class objects and passed asarguments to other functions in Python[code block]Output[code block]Benefits of using a Function- Code Modularity- Code Readibility- Code ReusabilityLambda FunctionA lambda function is a small anonymous function.A lambda function can take any number of arguments, but can only have one expression.!image.pngThis code defines a lambda function to compute the square of a number.Explanation- A lambda function a is created that takes one argument x and returns x squared (x2).- The print statement calls the lambda function with the argument 4, which computes4^2. - The output of the code will be 16, as it prints the result of squaring the inputvalue. - This concise syntax allows for quick function definitions without formally defininga standard function using def.



[code block]Output[code block]This code defines a lambda function to sum two numbers and prints the result.Explanation- A lambda function named a is created, which takes two parameters x and y. - The function returns the sum of x and y when called. - The print statement invokes the lambda function with arguments 2 and 3. - The output of the function, which is 5, is displayed on the console.[code block]Output[code block]Diff between lambda vs Normal Function- No name- lambda has no return value(infact,returns a function)- lambda is written in 1 line- not reusableThen why use lambda functions?<brThey are used with HOF (Higher Order Functions)This code defines a lambda function to check for the presence of the letter ’a’ in astring.Explanation- A lambda function named a is created, which takes one argument x. - The function checks if the character ’a’ is present in the input string x. - The print statement calls the lambda function with the argument ’Madhu’, whichreturns False since ’a’ is not in ’Madhu’. - This code demonstrates the use of lambda functions for simple conditional checks in



Python.[code block]Output[code block]This code defines a lambda function to determine if a number is even or odd.Explanation- A lambda function a is created that takes one argument x. - It uses a conditional expression to return ’even’ if x is divisible by 2, otherwiseit returns ’odd’. - The function is then called with the argument 6, which results in the output ’even’.- This snippet demonstrates a concise way to define simple functions in Python usinglambda expressions.[code block]Output[code block]Higher Order Functions- If a function returns another function- A function uses another function as inputThis code defines a function to square numbers and applies it to a list using atransformation function.Explanation- The square function takes an input x and returns its square by raising it to thepower of 2. - The transform function accepts a function f and a list L, iterating over eachelement in L. - For each element in L, it applies the function f and appends the result to theoutput list. - Finally, the output list is printed, showing the transformed values. 



- The list L contains integers from 1 to 5, and the transform function is called withsquare to compute their squares.[code block]Output[code block]This code applies a cubic transformation to each element in a list using a lambdafunction.Explanation- The transform function takes two arguments: a function (in this case, a lambdafunction) and a list L. - The lambda function lambda x: x3 defines the operation to be performed, which iscubing each element. - The code applies this transformation to every element in the list L, resulting in anew list where each element is raised to the power of three. - This is a concise way to perform operations on collections in Python, leveragingfunctional programming concepts.[code block]Output[code block]MapSquaring each element in a list using a lambda function and map in PythonExplanation- Utilizes the map() function to apply a transformation to each item in the providedlist. - The transformation is defined by a lambda function that squares each element (x2). - The input list consists of integers from 1 to 5. - The result is a map object containing the squared values, which can be converted toa list for easier viewing. - This approach is efficient for applying operations to all elements in an iterable



without the need for explicit loops.[code block]Output[code block]This code snippet demonstrates how to apply a function to each element in a list usingmap and lambda in Python.Explanation- The map function applies a specified function to each item of the iterable (in thiscase, a list of numbers). - A lambda function is defined to square each element (x2). - The input list [1, 2, 3, 4, 5] is passed to map, which processes each number throughthe lambda function. - The result is a map object containing the squared values, which can be converted toa list if needed. - This approach is concise and leverages functional programming concepts in Python.[code block]Output[code block]This code snippet labels each item in a list as ’even’ or ’odd’ based on its value.Explanation- A list L is defined containing integers from 1 to 5. - The map function applies a lambda function to each element of the list L. - The lambda function checks if an element is even or odd using the modulus operator%. - If the element is even (x % 2 == 0), it returns the string ’even’; otherwise, itreturns ’odd’. - The result is a map object containing the labels for each item, which can beconverted to a list if needed.[code block]



Output[code block]Extracting gender information from a list of user dictionaries in PythonExplanation- The code defines a list of dictionaries, each representing a user with attributessuch as name, age, and gender. - It utilizes the map function to apply a lambda function to each user dictionary inthe list. - The lambda function retrieves the ’gender’ value from each user dictionary. - The result is an iterable containing the gender of each user, which can be convertedto a list if needed. - This approach efficiently processes the list without the need for explicit loops.[code block]Output[code block]FilterFiltering a list to retrieve numbers greater than five using a lambda functionExplanation- The code defines a list L containing integers from 3 to 7. - It utilizes the filter function to apply a condition defined by a lambda function. - The lambda function checks if each element x in the list is greater than 5. - The result is a filter object that contains only the numbers from the list that meetthe condition. - To convert the filter object to a list, you can wrap it with list(), which isimplied in the snippet.[code block]Output



[code block]This code filters a list to identify elements greater than five using a lambdafunction.Explanation- Utilizes the map function to apply a lambda expression to each element in the listL. - The lambda function checks if each element x is greater than 5, returning True orFalse. - The result is an iterable of boolean values indicating whether each element meetsthe condition. - To convert the result into a list, the list() function can be used, though it’s notshown in the snippet. - This approach is efficient for applying a condition across all elements in a listwithout explicit loops.[code block]Output[code block]Filtering a list to find fruits that contain the letter ’a’Explanation- The code defines a list of fruits named fruits containing three items: ’apple’,’guava’, and ’cherry’.- It uses the filter function combined with a lambda function to iterate through eachfruit in the list.- The lambda function checks if the letter ’a’ is present in each fruit’s name.- The result is a filtered list of fruits that contain the letter ’a’, which willinclude ’apple’ and ’guava’.[code block]Output[code block]



This code checks if the letter ’a’ is present in each fruit name from a list.Explanation- Utilizes the map function to apply a transformation to each element in the fruitslist. - The lambda function takes each fruit name x and returns True if ’a’ is found in thename, otherwise returns False. - The result is a map object containing boolean values indicating the presence of ’a’in each fruit name. - This approach is efficient for processing lists without the need for explicit loops.- To convert the map object to a list, you can wrap it with list().[code block]Output[code block]ReduceCalculate the sum of a list of numbers using Python’s functools moduleExplanation- The code imports the functools module, which provides higher-order functions forfunctional programming. - It uses functools.reduce() to apply a lambda function that sums two numbers across alist of integers. - The lambda function takes two arguments, x and y, and returns their sum. - The list [1, 2, 3, 4, 5] is passed as the iterable to reduce(), which processes theelements cumulatively. - The final output is the total sum of the numbers in the list, which is 15.[code block]Output[code block]Filtering a list to retain only values greater than two using a lambda function



Explanation- Utilizes the filter function to apply a condition to each element in the list. - The lambda function defines the condition, checking if each element x is greaterthan 2. - The input list consists of integers from 1 to 5. - The result is an iterable containing only the elements that satisfy the condition,which can be converted to a list if needed. - This approach is concise and leverages functional programming concepts in Python.[code block]Output[code block]This code filters a list to identify elements greater than two using a lambdafunction.Explanation- The map function applies a given function to all items in the input list. - A lambda function is defined to check if each element x is greater than 2. - The input list consists of integers from 1 to 5. - The result is an iterable of boolean values indicating whether each element meetsthe condition. - To convert the output to a list, you can wrap the map function with list().[code block]Output[code block]This code snippet finds the minimum value in a list using a functional programmingapproach.Explanation- Utilizes functools.reduce to apply a function cumulatively to the items of the list.- The lambda function compares two values, returning the smaller one. - The list [11, 21, 31, 4, 51] is the input from which the minimum value is derived. 



- The result of the reduction is the smallest number in the list, which is 4. - This approach is a concise way to perform operations on iterables without explicitloops.[code block]Output[code block]Problem-1: Write a Python function that takes a list and returns a new list withunique elements of the first list.Exercise 1:Input:[code block]Output:[code block]This function filters a list to return only unique elements.Explanation- The function returnunique initializes an empty list res to store unique items. - It iterates through each element i in the input list L. - For each element, it checks if i is not already in res before appending it, ensuringuniqueness. - Finally, the function returns the list res, which contains only the unique elementsfrom L. - In the provided example, calling returnunique(L) with the list [1,2,3,3,3,3,4,5]results in [1, 2, 3, 4, 5].[code block]Output[code block]



Problem-2: Write a Python function that accepts a hyphen-separated sequence of wordsas parameter and returns the words in a hyphen-separated sequence after sorting themalphabetically.Example 1:Input:[code block]Output:[code block]This code sorts a hyphen-separated string of colors in alphabetical order.Explanation- The function sortsequence takes a string seq as input, which contains colorsseparated by hyphens. - It splits the string into a list of colors using the split(’-’) method. - The list of colors is then sorted alphabetically using the sorted() function. - Each sorted color is appended to a temporary list temp. - Finally, the sorted colors are joined back into a single string with hyphens andreturned.[code block]Output[code block]Problem 3: Write a Python function that accepts a string and calculate the number ofupper case letters and lower case letters.[code block]Counting lowercase and uppercase characters in a string using Python functionExplanation- The function lowerupper takes a string input and initializes counters for lowercase



and uppercase characters- It iterates through each character in the string and uses islower() and isupper()methods to categorize characters- The function returns a tuple containing the count of lowercase and uppercasecharacters respectively- The code demonstrates string character analysis by processing a sample string withmixed case letters- Output shows the total count of lowercase characters (19) and uppercase characters(7) in the given string[code block]Output[code block]Problem 4: Write a Python program to print the even numbers from a given list.[code block]Function that filters even numbers from a list using modular arithmeticExplanation- The function iseven takes a list of integers as input and returns a new listcontaining only the even numbers- It iterates through each element in the input list using a for loop- For each number, it checks if the remainder when divided by 2 equals zero using themodulo operator (%)- Numbers that pass the even number test are appended to a result list which isreturned at the end- The function call with [1,2,3,4,5,6,7] demonstrates filtering out odd numbers toreturn only [2,4,6][code block]Output[code block]Problem 5: Write a Python function to check whether a number is perfect or not.



A Perfect number is a number that is half the sum of all of its positive divisors(including itself).Example :[code block]This function checks if a number is a perfect number by summing its divisors.Explanation- The function perfectnum takes an integer num as input and initializes a variable sumto zero. - It iterates through all integers from 1 to num - 1, checking if each integer is adivisor of num. - If a divisor is found, it adds that divisor to the sum. - Finally, the function returns True if the sum of the divisors equals num, indicatingthat num is a perfect number; otherwise, it returns False. - The call perfectnum(29) checks if 29 is a perfect number, which it is not, so thefunction will return False.[code block]Output[code block]Problem-6: Write a Python function to concatenate any no of dictionaries to create anew one.[code block]Merging multiple dictionaries into a single dictionary in PythonExplanation- The function mergedict accepts a variable number of dictionary arguments usingkwargs.- It initializes an empty dictionary d to store the merged results.- The function iterates over each dictionary passed in kwargs and updates d with thecontents of each dictionary using the update() method.- Finally, it returns the merged dictionary containing all key-value pairs from the



input dictionaries.- The provided dictionaries dic1, dic2, and dic3 are merged by calling mergedict,resulting in a single dictionary with all entries combined.[code block]Output[code block]Problem-7 Write a python function that accepts a string as input and returns the wordwith most occurence.[code block][code block]Identify and print the most frequently used word in a given stringExplanation- The function mostused takes a string s as input and splits it into individual words.- It uses a dictionary d to count the occurrences of each word in the string.- After populating the dictionary, it finds the maximum count of occurrences usingmax(d.values()).- The function then iterates through the dictionary to find and print the first wordthat matches the maximum count along with its frequency.[code block]Output[code block]Problem-8 Write a python function that receives a list of integers and prints out ahistogram of bin size 10[code block][code block]Create a histogram from a list of numbers by binning them into ranges



Explanation- The function histogram takes a list of numbers L as input and calculates the minimumand maximum bins based on the values in L.- It initializes a dictionary d to store the counts of numbers falling withinspecified ranges (bins) of 10 units each.- A nested loop iterates through each bin range, counting how many numbers from thelist fall within that range.- The counts are stored in the dictionary with keys formatted as "start-end" (e.g.,"11-20").- Finally, the function returns the dictionary containing the histogram data for theprovided list.[code block]Output[code block]Problem-9 Write a python function that accepts a list of 2D co-ordinates and a querypoint, and then finds the the co-ordinate which is closest in terms of distance fromthe query point.[code block][code block]Calculate the nearest point from a list based on Euclidean distance in PythonExplanation- Defines a function shortestdist that takes a list of points and a query point asinput.- Computes the Euclidean distance from each point in the list to the query point usingthe distance formula.- Stores the calculated distances in a temporary list temp.- Identifies the index of the minimum distance using sorted and retrieves thecorresponding point from the original list.- Returns the point that is closest to the query point.[code block]



Output[code block]Problem-10:Write a python program that receives a list of strings and performs bag ofword operation on those stringshttps://en.wikipedia.org/wiki/Bag-of-wordsmodelThis code implements a Bag of Words model to analyze word frequency in a list ofsentences.Explanation- The function bow takes a list of strings L as input, representing sentences. - It initializes a set vocab to store unique words found in the sentences. - The first loop populates vocab by splitting each sentence into words and updatingthe set. - The second loop constructs a frequency list result, where each sublist correspondsto a sentence and contains counts of each word in vocab. - Finally, the function prints the vocabulary and returns the frequency list.[code block]Output[code block]Problem 11: Write a Python program to add three given lists using Python map andlambda.This code snippet demonstrates how to sum corresponding elements from multiple listsusing a lambda function.Explanation- The code defines three lists, L1, L2, and L3, each containing three integers. - It uses the map function to apply a lambda function that takes three arguments (x,y, z) and returns their sum. - The map function iterates over the three lists in parallel, summing the elements atthe same index. 



- The result is a new list containing the sums of the corresponding elements from L1,L2, and L3, which would be [12, 15, 18]. - This approach is efficient for combining multiple lists element-wise without theneed for explicit loops.[code block]Output[code block]Problem-12:Write a Python program to create a list containing the power of said numberin bases raised to the corresponding number in the index using Python map.Input:[code block]Output:[code block]This code snippet demonstrates how to apply a power operation to elements of a listusing a lambda function and the map function.Explanation- A list list1 is defined containing integers from 1 to 6. - The map function is used to apply a lambda function to each element of list1 and itscorresponding index from range(len(list1)). - The lambda function takes two arguments, x (the element from list1) and y (theindex), and computes xy, which raises x to the power of y. - The result is a map object that contains the results of the power operations foreach element in list1. - To convert the map object to a list, it can be wrapped with list(), but this is notshown in the snippet.[code block]Output[code block]



Problem-13 Using filter() and list() functions and .lower() method filter all thevowels in a given string.This code filters vowels from a given string using a lambda function.Explanation- The code initializes a string str1 containing a sentence about the FIFA World Cup. - It uses the filter function to iterate over each character in str1. - A lambda function checks if each character (converted to lowercase) is a vowel bycomparing it to the string ’aeiou’. - The filter function returns an iterable containing only the characters that arevowels from the original string. - The result is a collection of vowels found in the input string.[code block]Output[code block]Problem-14: Use reduce to convert a 2D list to 1DThis code snippet demonstrates how to flatten a list of lists using Python’sfunctools.reduce function.Explanation- The variable inilist is a list containing three sublists, each with integerelements. - The functools.reduce function is imported to apply a rolling computation to theitems of inilist. - A lambda function is used within reduce to sum two lists together, effectivelyconcatenating them. - The result is a single flattened list containing all the integers from the originalnested lists. - This approach is useful for combining multiple lists into one without using explicitloops.[code block]Output



[code block]Problem 15- A dictionary contains following information about 5 employees:- First name- Last name- Age- Grade(Skilled,Semi-skilled,Highly skilled)<brWrite a program using map/filter/reduce to a list of employees(first name + last name)who are highly skilledThis code initializes a list of employee dictionaries with personal details and skilllevels.Explanation- A list named employees is created to store multiple employee records. - Each employee is represented as a dictionary containing their first name (fname),last name (lname), age, and skill grade (grade). - The skill grades include categories such as ’skilled’, ’semi-skilled’, and’highly-skilled’, indicating the employee’s proficiency level. - This structure allows for easy access and manipulation of employee data for furtherprocessing or analysis.[code block]Extracting full names of highly-skilled employees from a list of dictionariesExplanation- Utilizes filter to create a subset of the employees list, retaining only those witha grade of ’highly-skilled’.- Applies map to transform the filtered list by concatenating the fname and lnamefields of each employee into a full name string.- The lambda functions are used for both filtering and mapping, providing conciseinline definitions for the operations.- The final output is a list of full names of employees who meet the specifiedcriteria.[code block]Output



[code block]---References- Python Official Documentation â�� The Python Software Foundation- Python Built-in Functions â�� Python 3.x reference- Python Data Model â�� Python 3.x specification- PEP 8 â�� Style Guide for Python Code â�� Python Enhancement Proposals- Real Python Tutorials â�� Community Python resourcesPerformance Benchmarks- Function call overhead: A Python function call costs 0.1 microseconds â�� calling afunction 1 million times adds 100 ms overhead vs inline code.- Lambda vs def: Lambda functions and def-defined functions have identical performanceâ�� both compile to the same bytecode structure.- Recursion depth limit: Python’s default recursion limit is 1,000 frames â�� arecursive factorial crashes at n 1,000 while an iterative version handles n = 100,000in < 0.01 seconds.- Decorator overhead: A simple decorator adds 0.2 microseconds per call â�� negligiblefor I/O-bound code but measurable in hot loops called millions of times.


