
Python Lists: Creation, Manipulation & UseAuthor: Madhu DadiTags: pythonSource: https://madhudadi.in/blog/posts/python-lists-creation-manipulation-use"Use lists when you have a sequence of items that are all the same type and you needto index them. Use tuples when you have a fixed collection of items that areheterogeneous. Use sets when you need fast membership testing. The right datastructure can make your code both faster and clearer."â�� Raymond Hettinger, Python Core Developer1. Lists- What are Lists?- Lists Vs Arrays- Characterstics of a List- How to create a list- Access items from a List- Editing items in a List- Deleting items from a List- Operations on Lists- Functions on ListsWhat are ListsList is a data type where you can store multiple items under 1 name. More technically,lists act like dynamic arrays which means you can add more items on the fly.- Why Lists are required in programming?Array Vs Lists- Fixed Vs Dynamic Size- Convenience - Hetrogeneous- Speed of Execution- MemoryUnderstanding Python object identity and memory addresses through list elementanalysisExplanation



- The code demonstrates how Python assigns unique memory addresses to objects usingthe id() function, showing that each list element and literal value has its own memorylocation- It reveals that list elements share the same memory address as their correspondingliteral values (L[0] and 1, L[1] and 2, L[2] and 3), indicating Python’s object reuseoptimization- The output illustrates Python’s memory management strategy where identical immutableobjects like integers are stored only once in memory and referenced by multiplevariables- This behavior showcases fundamental concepts of Python’s object model includingobject identity, reference counting, and memory efficiency optimizations- The debug imports suggest this code might be part of a deeper investigation intoPython’s internal object handling mechanisms[code block]Output[code block]Characteristics of a List- Ordered- Changeble/Mutable- Hetrogeneous- Can have duplicates- are dynamic- can be nested- items can be accessed- can contain any kind of objects in pythonComparing two lists for equality in Python programmingExplanation- The code creates two lists L and L1 with identical elements but in different orders- The comparison operator == checks if the two lists have the same elements in theexact same sequence- Since list order matters in Python, L == L1 evaluates to False even though bothlists contain the same values- This demonstrates that Python’s equality operator performs ordered comparison



between sequences- The result highlights the importance of element positioning when comparing liststructures[code block]Output[code block]Creating a ListPython list creation and nesting demonstration with homogeneous and heterogeneous datatypesExplanation- Empty lists are created using square brackets with no elements, demonstrating thebasic syntax for initializing empty collections- Lists can contain mixed data types including integers, floats, strings, booleans,and complex numbers, showcasing their heterogeneous nature- Nested lists can be created by embedding one list inside another, enablingmulti-dimensional data structures like 2D and 3D arrays- The list() constructor can convert iterable objects such as strings into lists,where each character becomes an individual element- Homogeneous lists contain elements of the same type while heterogeneous lists mixdifferent data types within the same structure[code block]Output[code block]Accessing items from a ListUnderstanding Python List Indexing with Positive and Negative IndicesExplanation- The code demonstrates how to access elements in a list using both positive andnegative indexing.



- Positive indexing starts from 0, allowing access to elements directly, whilenegative indexing starts from -1, accessing elements from the end of the list.- The snippet includes nested lists, showcasing how to access elements within sublistsusing multiple indexing levels.- The use of slicing with L[::-1] reverses the list, illustrating another way tomanipulate list order.- Each print statement outputs specific elements from the lists, helping to visualizethe indexing process.[code block]Output[code block]Understanding list slicing techniques in Python for efficient data manipulationExplanation- The code demonstrates various ways to slice a list L, which contains integers from 1to 6. - L[0:3] retrieves the first three elements of the list, resulting in [1, 2, 3]. - L[-3:-1] extracts elements from the third last to the second last, yielding [4, 5]. - L[-3:] returns all elements from the third last to the end of the list, producing[4, 5, 6]. - L[0::2] selects every second element starting from the first, resulting in [1, 3,5]. - L[::-2] reverses the list and selects every second element, giving [6, 4, 2]. - L[-5:-2:2] retrieves elements from the fifth last to the second last with a step of2, resulting in [2, 4].[code block]Output[code block]Adding Items to a ListThis code demonstrates how to add elements to a list in Python.Explanation



- A list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The append method is used to add the integer 6 to the end of the list. - The append method is then used again to add the boolean value True to the list. - Finally, the updated list L is printed, displaying all its elements including thenewly added ones.[code block]Output[code block]This code snippet demonstrates how to extend a list in Python by adding multipleelements at once.Explanation- The list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The extend() method is called on the list L, which adds the elements 6, 7, and 8 tothe end of the list. - The print() function outputs the updated list, which now contains all eightintegers: 1 through 8. - This method is useful for efficiently appending multiple items to a list in a singleoperation.[code block]Output[code block]This code demonstrates how to append a list to another list in Python.Explanation- A list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The append() method is used to add a new list [6, 7, 8] as a single element to theend of list L. - The print() function outputs the modified list, which now contains six elements,with the last element being the entire appended list. - The resulting structure of L will be [1, 2, 3, 4, 5, [6, 7, 8]], showcasing that the



appended list is nested within the original list.[code block]Output[code block]This code demonstrates how to extend a list with characters from a string in Python.Explanation- The list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The extend method is called on the list L with the string ’delhi’, which adds eachcharacter of the string as separate elements to the list. - After the extension, the list L will contain both the original integers and theindividual characters from the string. - The print function outputs the modified list, showing the result of the extensionoperation.[code block]Output[code block]Python list extend method adds individual characters from a string to a numeric listExplanation- The code initializes a list L with integer values [1, 2, 3, 4, 5]- The extend() method is called with the string ’d’ as argument, which adds eachcharacter of the string as separate elements to the list- Since strings are iterable in Python, the extend() method iterates through eachcharacter in ’d’ and appends them individually- The print statement outputs the modified list containing both original integers andthe character ’d’- This demonstrates how extend() treats strings as iterables and adds each elementseparately rather than adding the entire string as one element[code block]



Output[code block]Understanding the TypeError when extending a list with an integer in PythonExplanation- The code attempts to extend a list with an integer value 6, which causes a TypeErrorbecause extend() expects an iterable object- Lists in Python can only be extended with iterables such as other lists, tuples, orstrings, not single values- When you call L.extend(6), Python tries to iterate over the integer 6, which is notiterable, resulting in a runtime error- To properly add a single element to a list, you should use append() instead ofextend()- The correct approach would be to use L.append(6) to add the integer 6 as a singleelement to the list[code block]Output[code block]Python list extend method behavior with boolean valuesExplanation- The code initializes a list L with integer values [1,2,3,4,5]- When extend() is called with True as argument, Python treats the boolean value as aninteger (True equals 1)- The extend() method adds each element from the iterable to the list, so True getsconverted to 1 and added to the list- The final list becomes [1,2,3,4,5,1] because extend adds elements individuallyrather than the entire object- This demonstrates Python’s implicit type conversion where boolean values are treatedas integers in list operations[code block]Output



[code block]This code demonstrates how to insert an element into a specific position in a Pythonlist.Explanation- A list L is initialized with five integer elements: [1, 2, 3, 4, 5]. - The insert method is called on the list L to add the integer 100 at index 1,shifting subsequent elements to the right. - The modified list is then printed, resulting in the output: [1, 100, 2, 3, 4, 5]. - This method allows for dynamic modification of lists without overwriting existingelements.[code block]Output[code block]This code snippet demonstrates how to insert an element into a specific position in aPython list.Explanation- A list L is initialized with five integer elements: [1, 2, 3, 4, 5]. - The insert method is called on the list L to add the string ’delhi’ at index 1,shifting subsequent elements to the right. - The modified list is then printed, resulting in the output: [1, ’delhi’, 2, 3, 4,5]. - This showcases the ability to dynamically modify lists in Python by insertingelements at desired positions.[code block]Output[code block]Editing Items in a List



This code modifies the last element of a list and prints the updated list.Explanation- A list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The last element of the list is accessed using the negative index -1, which refersto the last item. - The last element is then updated to the value 500. - Finally, the modified list is printed, displaying the change made to the lastelement.[code block]Output[code block]This code snippet demonstrates how to modify a portion of a list in Python usingslicing.Explanation- A list L is initialized with five integer elements: [1, 2, 3, 4, 5]. - The slice L[2:5] targets the elements at indices 2, 3, and 4 (values 3, 4, and 5)for replacement. - The slice is replaced with a new list [300, 400, 500], effectively changing theoriginal list. - The print(L) statement outputs the modified list, which will be [1, 2, 300, 400,500].[code block]Output[code block]Deleting Items from a ListExample 17Explanation



- The code creates a list L with values [1,2,3,4,5] and prints it- The del statement is used to delete the entire list variable L from memory- After deletion, attempting to print L raises a NameError because the variable nolonger exists- This demonstrates how del removes variables entirely rather than just clearing theircontents- Expected output shows the list printed once, then crashes with NameError on secondprint attempt[code block]Output[code block]This code demonstrates how to remove an element from a list in Python using the delstatement.Explanation- A list L is initialized with five integer elements: [1, 2, 3, 4, 5]. - The original list is printed to the console. - The del statement is used to remove the element at index 2, which corresponds to thevalue 3. - The modified list is printed, showing the updated contents: [1, 2, 4, 5].[code block]Output[code block]Example 19Explanation- The code demonstrates the del statement in Python, which removes elements from alist by index- It first creates a list L with values [1,2,3,4,5] and prints it- The del L[2:4] command removes elements from index 2 up to (but not including) index4- This removes the elements at indices 2 and 3, which are the values 3 and 4



- The final output shows the list [1, 2, 5] after the deletion operation[code block]Output[code block]Example 20Explanation- This code removes the element with value 300 from the list L using the remove()method- The remove() function searches for the first occurrence of the specified value anddeletes it from the list- After removal, the remaining elements shift their indices to fill the gap- The expected output is [100, 200, 400, 500] - the list with the middle elementremoved- This operation modifies the original list in-place rather than creating a new list[code block]Output[code block]This code demonstrates how to remove an element from a list using the pop method inPython.Explanation- The list L is initialized with five integer elements: [1, 2, 3, 4, 5]. - The pop(0) method is called on the list, which removes the element at index 0 (thefirst element, which is 1). - After the pop operation, the list L is modified to [2, 3, 4, 5]. - The print(L) statement outputs the updated list to the console. - The pop method can also be used to remove elements from other indices by providing adifferent index as an argument.[code block]



Output[code block]This code snippet demonstrates how to remove the last element from a list in Pythonusing the pop method.Explanation- The list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The pop() method is called on the list L, which removes the last element (5) fromthe list. - After the pop operation, the modified list is printed, showing the remainingelements: [1, 2, 3, 4]. - The pop() method also returns the removed element, but it is not captured in thissnippet.[code block]Output[code block]This code snippet demonstrates how to clear a list in Python using the clear() method.Explanation- The list L is initialized with five integer elements: 1, 2, 3, 4, and 5. - The clear() method is called on the list L, which removes all elements from thelist, resulting in an empty list. - The print(L) statement outputs the current state of the list, which will be [],indicating that the list has been cleared.[code block]Output[code block]Operations on Lists- Arithmetic



- Membership- LoopMerging two lists in Python using concatenationExplanation- The code defines two lists, L1 and L2, containing integer elements.- It uses the + operator to concatenate the two lists, resulting in a single list thatcombines elements from both.- The print function outputs the merged list to the console, displaying the combinedelements in order.[code block]Output[code block]This code snippet demonstrates how to repeat a list multiple times in Python.Explanation- The code uses the print function to output the result of the operation. - L1 is expected to be a list defined earlier in the code. - The operator is used to repeat the list L1 three times. - The output will be a new list containing the elements of L1 concatenated threetimes. - If L1 is empty, the output will also be an empty list.[code block]Output[code block]This code snippet multiplies two lists element-wise in Python.Explanation- The code attempts to multiply two lists, L1 and L2, using the operator. - In Python, using between two lists will raise a TypeError, as lists cannot be



directly multiplied. - To achieve element-wise multiplication, one would typically use a library like NumPyor a list comprehension. - If L1 and L2 are intended to be numeric values, they should be defined as suchbefore multiplication. - The code serves as a reminder that list operations in Python require specificmethods or libraries for mathematical operations.[code block]Output[code block]Example 27Explanation- The code creates two lists L1 and L2 with nested structure, then tests membershipand non-membership operations using in and not in operators- Key APIs used: in operator to check if elements exist in lists, not in operator tocheck if elements don’t exist in lists- The in operator returns True if the exact element is found at any level of nesting,False otherwise- Expected output shows that 5 is in L1 (True), 5 is not directly in L2 (False)because it’s nested inside a sublist, 6 is not in L1 (True), and [5,6] is directly inL2 (True)- The comparison demonstrates how in works with nested structures - it checks forexact matches at the specified level of the list[code block]Output[code block]This code demonstrates how to iterate through lists using a for loop in Python.Explanation- The code initializes two lists, L1 and L2, containing integers and a nested list,respectively. 



- The first for loop iterates through each element in L1, printing each integer from 1to 5. - The second for loop iterates through L2, printing each element, which includesintegers and the nested list [5, 6]. - The nested list in L2 is printed as a single element, not unpacked, demonstratinghow Python handles lists with varying structures.[code block]Output[code block]List FunctionsThis code snippet demonstrates basic list operations in Python to retrieve length,minimum, maximum, sorted order, and sum of elements.Explanation- The len(L) function returns the number of elements in the list L. - The min(L) function finds and returns the smallest element in the list. - The max(L) function identifies and returns the largest element in the list. - The sorted(L) function returns a new list containing all elements of L sorted inascending order. - The sorted(L, reverse=True) function returns a new list with elements sorted indescending order. - The sum(L) function calculates and returns the total sum of all elements in thelist.[code block]Output[code block]This code snippet demonstrates how to count occurrences of specific elements in a listusing Python.Explanation- The list L is initialized with several integers, including multiple occurrences of



the number 1. - The count() method is called on the list L to determine how many times the integer 1appears, which will return 3. - A second call to count() checks for the integer 100, which is not present in thelist, returning 0. - The results of both count() method calls are printed to the console.[code block]Output[code block]This code snippet demonstrates how to find the index of elements in a list usingPython’s index method.Explanation- The list L is initialized with integers, including multiple occurrences of thenumber 1. - The index method is called on the list L to find the first occurrence of the element5, which returns its index. - The index method is then called again to find the first occurrence of the element 1,returning the index of its first appearance in the list. - If the specified element is not found, a ValueError will be raised.[code block]Output[code block]This code snippet demonstrates how to permanently reverse a list in Python.Explanation- A list L is initialized with the elements [2, 1, 5, 7, 0]. - The reverse() method is called on the list L, which modifies the list in place toreverse its order. - After the reversal, the list L will contain the elements in the order [0, 7, 5, 1,2]. - The print() function outputs the reversed list to the console.



[code block]Output[code block]Understanding the difference between the sort() method and the sorted() function inPythonExplanation- The list L is initialized with unsorted integers. - The sorted() function returns a new sorted list without modifying the original listL. - After calling sorted(L), the original list L remains unchanged, which isdemonstrated by the subsequent print statement. - The sort() method sorts the list in place, modifying L directly, and does not returna new list. - The final print statement shows the list L after it has been sorted in place.[code block]Output[code block]Demonstrating shallow copying and reference assignment in Python listsExplanation- The code initializes a list L with five integer elements and prints the list alongwith its memory address using id(). - It creates a shallow copy of the list L using the copy() method, storing it in L1,and prints both L1 and its memory address. - The variable L2 is assigned to reference the same list object as L, and both L2 andits memory address are printed. - The difference in memory addresses between L1 and L2 illustrates that L1 is aseparate copy, while L2 is a reference to the original list L.[code block]



Output[code block]List ComprehensionList Comprehension provides a concise way of creating lists.newlist = [expression for item in iterable if condition == True]!image.pngAdvantages of List Comprehension- More time-efficient and space-efficient than loops.- Require fewer lines of code.- Transforms iterative statement into a formula.This code snippet creates a list containing numbers from 1 to 10.Explanation- Initializes an empty list L to store the numbers. - Uses a for loop to iterate over a range of numbers from 1 to 10. - Appends each number in the range to the list L. - Finally, prints the list L, which displays the numbers 1 through 10.[code block]Output[code block]This code snippet creates a list of numbers from 1 to 10 using list comprehension.Explanation- The code utilizes a list comprehension to generate a list of integers. - range(1, 11) generates numbers starting from 1 up to, but not including, 11. - Each number i in the specified range is added to the list L. - Finally, the list L is printed, displaying the numbers from 1 to 10.[code block]



Output[code block]Scalar multiplication of vectors using iterative multiplication and list appendingExplanation- The code performs scalar multiplication by taking each element of the vector v andmultiplying it by the scalar s- It initializes an empty list x to store the results of the multiplication operations- Through a for loop iteration over each element in the vector v, it multiplies eachcomponent by the scalar value -3- The resulting multiplied values are appended to the new list x one at a time duringeach iteration- Finally, the code outputs the complete transformed vector [-6, -9, -12] showing theeffect of scaling the original vector by -3[code block]Output[code block]Scalar multiplication of vectors using list comprehension in PythonExplanation- This code performs scalar multiplication by multiplying each element of vector v byscalar s- The list comprehension [si for i in v] iterates through each component of the vector- Each vector component (2, 3, 4) gets multiplied by the scalar (-3) to produce [-6,-9, -12]- This demonstrates the mathematical operation of scaling a vector by a constantfactor- The result represents the original vector scaled by -3 in magnitude and direction[code block]Output



[code block]Python list comprehension creates squared values from integer listExplanation- This code uses list comprehension syntax to generate a new list containing thesquare of each element from the original list- The expression [ii for i in L] iterates through each element in list L and appliesthe multiplication operation to create squared values- The resulting list will contain [1, 4, 9, 16, 25] which are the squares of [1, 2, 3,4, 5]- This approach is more concise and readable than using traditional loops for simpletransformations like this- The original list L remains unchanged while a new list with squared values iscreated and returned[code block]Output[code block]Generate a list of numbers between 1 and 50 that are divisible by 5Explanation- Utilizes a list comprehension to create a new list. - Iterates through numbers from 1 to 50 using range(1, 51). - Applies a conditional check if i % 5 == 0 to filter numbers divisible by 5. - The result is a list containing only the numbers that meet the divisibilitycondition. - Efficiently combines iteration and filtering in a single line of code.[code block]Output[code block]Filter a list to retrieve programming languages that begin with the letter ’p’



Explanation- A list of programming languages is defined, containing various language names.- A list comprehension is used to iterate through each language in the list.- The startswith method checks if each language starts with the letter ’p’.- The result is a new list containing only the languages that meet the condition.[code block]Output[code block]Filtering fruits based on existence in a basket and starting letter using listcomprehensionExplanation- The code initializes two lists: basket containing available fruits and myfruitscontaining fruits to check. - A list comprehension is used to create a new list by iterating over myfruits. - It includes a fruit in the new list only if it exists in basket and starts with theletter ’a’. - The resulting list will contain fruits that meet both conditions, effectivelyfiltering myfruits. - This approach is concise and efficient for generating lists based on multiplecriteria.[code block]Output[code block]Example 43Explanation- This code creates a 3x3 matrix using nested list comprehensions where each elementis the product of its row and column indices- The outer list comprehension iterates j from 1 to 3 (representing rows), while theinner comprehension iterates i from 1 to 3 (representing columns)



- Each matrix element at position (j,i) equals ji, creating multiplication tablepattern- The result is a list of lists representing the matrix: [[1, 2, 3], [2, 4, 6], [3, 6,9]]- This demonstrates how nested list comprehensions can efficiently generatemulti-dimensional data structures[code block]Output[code block]Generating Cartesian products using list comprehension in PythonExplanation- This code snippet creates a Cartesian product of two lists, L1 and L2. - It uses a nested list comprehension to iterate over each element in L1 and L2. - For each combination of elements, it multiplies the elements together (i j). - The result is a new list containing the products of all combinations of elementsfrom the two lists. - The output will be a list of integers representing the products: [5, 6, 7, 8, 10,12, 14, 16, 15, 18, 21, 24].[code block]Output[code block]2 ways to traverse a list- itemwise- indexwiseThis code snippet iterates through a list and prints each element individually.Explanation- A list L is defined containing four integer elements: 1, 2, 3, and 4. - A for loop is used to iterate over each element in the list L. - During each iteration, the current element i is printed to the console. 



- The output will display each number on a new line, resulting in a sequential displayof the list elements.[code block]Output[code block]This code snippet iterates through a list and prints each index with its correspondingvalue.Explanation- A list L is defined containing four integer elements: 1, 2, 3, and 4. - A for loop is used to iterate over the indices of the list, generated by range(0,len(L)). - Inside the loop, the current index i and the corresponding value L[i] are printed inthe format "index - value". - The output will display each index of the list alongside its respective element,providing a clear mapping of indices to values.[code block]Output[code block]ZipThe zip() function returns a zip object, which is an iterator of tuples where thefirst item in each passed iterator is paired together, and then the second item ineach passed iterator are paired together.If the passed iterators have different lengths, the iterator with the least itemsdecides the length of the new iterator.This code snippet demonstrates how to add corresponding elements of two lists inPython.Explanation- The code initializes two lists, L1 and L2, containing integers. 



- It uses the zip function to pair elements from both lists index-wise. - A list comprehension iterates over the zipped pairs, summing each pair of elements(i from L1 and j from L2). - The result is a new list containing the sums of corresponding elements from the twoinput lists. - The final output will be [6, 8, 10, 12], representing the sums of the pairs (1+5,2+6, 3+7, 4+8).[code block]Output[code block]This code snippet iterates through a list of pairs and prints their sums.Explanation- The code uses a for loop to iterate over a list containing two sublists, each withtwo integers. - The loop unpacks each sublist into variables i and j. - For each pair, it calculates the sum of i and j. - The result of the sum is printed to the console for each iteration. - The output will be the sums of the pairs: 3 (1+2) and 7 (3+4).[code block]Output[code block]This code snippet demonstrates how to create a list containing various Python objects,including functions.Explanation- A list L is created containing integers and built-in functions: print, type, andinput. - The print function is included as an object in the list, which means it can bereferenced but not executed directly within the list. - When print(L) is called, it outputs the entire list, showing the objects itcontains, including their representations. 



- The inclusion of functions in the list illustrates Python’s first-class functioncapability, allowing functions to be treated as objects. - The output will display the list with the function references, not their results oroutputs.[code block]Output[code block]Disadvantages of Python Lists- Slow- Risky usage- eats up more memoryUnderstanding list assignment and mutability in PythonExplanation- The variable a is initialized as a list containing the elements [1, 2, 3]. - The variable b is assigned to a, meaning both a and b reference the same list objectin memory. - When 4 is appended to a, it modifies the original list, which is reflected in both aand b since they point to the same object. - The output demonstrates that changes to one variable affect the other due to themutable nature of lists in Python. - This behavior highlights the importance of understanding variable assignment andobject references in Python programming.[code block]Output[code block]Demonstrating list copying and mutation effects in PythonExplanation- The code initializes a list a with three integers: 1, 2, and 3. 



- It creates a shallow copy of the list a into a new list b using the copy() method. - The original list a is printed, followed by the copied list b, showing they areidentical at this point. - An integer 4 is appended to the original list a, modifying it. - Finally, both lists are printed again, illustrating that b remains unchanged while areflects the addition of the new element.[code block]Output[code block]Problem 1: Combine two lists index-wise(columns wise)Write a program to add two lists index-wise. Create a new list that contains the 0thindex item from both the list, then the 1st index item, and so on till the lastelement. any leftover items will get added at the end of the new list.Given List:[code block]Output:[code block]Combining two lists into tuples and lists using zip in PythonExplanation- The zip function pairs elements from list1 and list2, creating tuples for eachcorresponding element. - The first print statement outputs a list of tuples, where each tuple contains oneelement from list1 and one from list2. - The second print statement uses a list comprehension to create a list of listsinstead of tuples, maintaining the same pairing of elements. - Both outputs demonstrate how to efficiently combine multiple lists in Python usingzip.[code block]



Output[code block]Problem 2: Add new item to list after a specified itemWrite a program to add item 7000 after 6000 in the following Python List[code block]Output:[code block]Modifying a nested list in Python by appending a value to an inner listExplanation- The code initializes a nested list list1 containing integers and other lists. - It accesses the innermost list located at list1[2][2], which is [5000, 6000]. - The append method is used to add the value 7000 to this innermost list. - Finally, the modified list1 is printed, showing the updated structure with 7000included. - This demonstrates how to manipulate complex data structures in Python effectively.[code block]Output[code block]Problem 3: Update no of items availableSuppose you are given a list of candy and another list of same size representing no ofitems of respective candy.i.e - [code block]Write a program to show no. of items of each candy type.Output:



[code block]This code pairs candy names with their respective quantities and prints them in aformatted manner.Explanation- The candylist contains names of different candies, while noofitems holds thecorresponding quantities for each candy. - The zip function combines both lists into pairs, creating a list of tuples whereeach tuple contains a candy name and its quantity. - The print statement outputs the list of tuples, showing the candy names alongsidetheir quantities. - A list comprehension is used to iterate through the zipped pairs, printing eachcandy name and quantity in a formatted way, separated by a hyphen. - The use of sep=’-’ in the print function customizes the output format for betterreadability.[code block]Output[code block]Problem 4: Running Sum on listWrite a program to print a list after performing running sum on it.i.e:Input:[code block]Output:[code block]This code calculates the cumulative sum of a list of integers.Explanation



- Initializes a list list1 containing integers from 1 to 6. - Sets a variable sum to 0 to keep track of the cumulative total. - Creates an empty list result to store the cumulative sums. - Iterates through each integer in list1, updating sum and appending the currentcumulative total to result. - Finally, prints the result list, which contains the cumulative sums at each step.[code block]Output[code block]Problem 5: You are given a list of integers. You are asked to make a list by runningthrough elements of the list by adding all elements greater and itself.i.e. Say given list is [2,4,6,10,1]resultant list will be [22,20,10,23].For 1st element 2 - these are greater (4+6+10) values and 2 itself so on addingbecomes 22.For 2nd element 4 - greater elements are (6, 10) and 4 itself, so on adding 20like wise for all other elememts.[2,4,6,10,1]--[22,20,16,10,23]Calculate cumulative sums of elements in a list based on their valuesExplanation- Initializes a list L containing integers and an empty list result to storecumulative sums. - Iterates through each element i in the list L. - For each i, it initializes a sum variable to zero and iterates through the list Lagain. - If the current element j is greater than or equal to i, it adds j to the sum. - Appends the calculated sum for each i to the result list, which is printed at theend.[code block]



Output[code block]Problem 6: Find list of common unique items from two list. and show in increasingorderInput[code block]Output:[code block]This code identifies and sorts common elements between two lists of numbers.Explanation- Initializes two lists, num1 and num2, containing integer values. - Creates an empty list result to store common elements found in both num1 and num2. - Iterates through each element in num1 and checks if it exists in num2. - If a common element is found, it is appended to the result list. - Finally, the result list is sorted and printed, displaying the common elements inascending order.[code block]Output[code block]Problem 7: Sort a list of alphanumeric strings based on product value of numericcharacter in it. If in any string there is no numeric character take it’s productvalue as 1.Input:[code block]Output:



[code block]Python script to sort strings by the product of their numeric characters in descendingorderExplanation- The code processes a list of mixed alphanumeric strings to calculate the product ofall numeric digits in each string- It iterates through each string and multiplies together all digit characters foundwithin that string- The results are paired with original strings and sorted in descending order based onthe calculated products- The final output displays both the sorted pairs and just the original strings in thenew sorted order- Strings containing no digits result in a product of 1, which affects their relativepositioning in the final sorted list[code block]Output[code block]Problem 8: Split String of list on K character.Example :Input:[code block]Output:[code block]Python code demonstrating string splitting and list extension operations on a list ofsentencesExplanation



- The code initializes a list of strings containing phrases with spaces as delimiters- It iterates through each string in the list and splits it by whitespace using thesplit() method- The extend() method appends all elements from the split operation to the result list- Each string gets broken down into individual words and added to the final resultlist- The output displays all words from the original strings as separate elements in asingle list[code block]Output[code block]Problem 9: Convert Character Matrix to single String using string comprehension.Example 1:Input:[code block]Output:[code block]Python list comprehension joins nested lists into strings and combines them withspacesExplanation- The code defines a nested list L containing four sublists of characters representingwords- The first print statement uses list comprehension to join each sublist into astring, creating a list of words: [’campux’, ’is’, ’best’, ’channel’]- The second print statement joins all the resulting words from the first operationwith spaces between them: "campux is best channel"- This demonstrates how nested list comprehensions can transform multi-dimensionaldata structures into readable text formats- The approach efficiently converts character-based data into meaningful stringrepresentations through sequential joining operations



[code block]Output[code block]Problem 10: Add Space between Potential Words.Example:Input:[code block]Output:[code block]This code separates uppercase letters from words and formats them into strings.Explanation- Initializes a list L containing words with mixed case letters. - Iterates through each word in the list, creating a temporary list temp to groupcharacters based on uppercase letters. - For each character in the word, it checks if the character is uppercase; if so, itstarts a new sublist in temp. - Constructs a formatted string from the grouped characters and appends it to theresult list after removing the trailing space. - Finally, prints the result list containing the formatted strings for each word.[code block]Output[code block]Problem 11: Write a program that can perform union operation on 2 listsExample:



Input:[code block]Output:[code block]Merging two lists into a unique union of elements in PythonExplanation- Initializes two lists, L1 and L2, containing integers with some overlapping values. - Creates an empty list called ’union’ to store unique elements from both lists. - Iterates through the first list (L1) and appends each element to ’union’ if it isnot already present. - Repeats the process for the second list (L2), ensuring only unique elements areadded to ’union’. - Finally, prints the ’union’ list, which contains all unique elements from both L1and L2.[code block]Output[code block]Problem 12: Write a program that can find the max number of each row of a matrixExample:Input:[code block]Output:[code block]This code extracts the maximum value from each sublist in a nested list structure.Explanation



- A nested list L is defined containing three sublists, each with three integers. - An empty list result is initialized to store the maximum values. - A for loop iterates through each sublist in L, applying the max() function to findthe highest number in each sublist. - The maximum value from each sublist is appended to the result list. - Finally, the result list, containing the maximum values from each sublist, isprinted.[code block]Output[code block]Problem 13: Write a list comprehension to print the following matrix[[0, 1, 2], [3, 4, 5], [6, 7, 8]]Generate a 2D list using nested list comprehension in PythonExplanation- The code creates a 3x3 matrix (list of lists) using nested list comprehension. - The outer loop iterates over the range from 0 to 2 (inclusive) for the variable i. - The inner loop iterates over the range from 0 to 2 (inclusive) for the variable j. - Each element of the matrix is calculated as j + 3i, which results in a unique valuefor each position based on its row and column. - The final output is a list containing three lists, each representing a row of thematrix.[code block]Output[code block]Problem 14: Write a list comprehension that can transpose a given matrixmatrix = [<br[1,2,3],<br[4,5,6],<br



[7,8,9]<br]<br[1, 4, 7]<br[2, 5, 8]<br[3, 6, 9]<brThis code transposes a 3x3 matrix by swapping its rows and columns.Explanation- The matrix variable is defined as a 3x3 list of lists, representing a grid ofnumbers. - The outer list comprehension iterates over the range of the matrix’s length, whichis 3 in this case, corresponding to the number of columns. - The inner list comprehension retrieves the i-th element from each row, effectivelycollecting all elements in the i-th column. - The result is a new list of lists that represents the transposed version of theoriginal matrix, where rows become columns and vice versa. - The final output will be [[1, 4, 7], [2, 5, 8], [3, 6, 9]], which is the transposedmatrix.[code block]Output[code block]Problem 15: Write a list comprehension that can flatten a nested listInput<brmatrix = [<br[1,2,3],<br[4,5,6],<br[7,8,9]<br]<brOutput:<br[1, 2, 3, 4, 5, 6, 7, 8, 9]This code iterates through a 2D list and prints each element in a single line.Explanation



- A 2D list named matrix is defined, containing three rows and three columns ofintegers. - The first nested loop iterates through each row in the matrix. - The inner loop iterates through each item in the current row, printing each itemfollowed by a space. - The list comprehension at the end flattens the 2D list into a 1D list, collectingall items from the matrix.[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 resources---Performance Benchmarks- List indexing: lst[i] is O(1) â�� accessing any element by index takes the same timeregardless of list size. A 10-million element list still returns lst[0] in < 0.1microseconds.- List append vs insert: lst.append(x) is O(1) amortized, while lst.insert(0, x) isO(n) â�� inserting at the front of a 100,000-element list takes 1,000x longer thanappending.- List comprehension vs for-loop: List comprehensions are 2x faster than manualfor-loop appends for creating lists up to 10,000 elements.- Memory overhead: Each Python list object stores pointers (8 bytes each on 64-bit)plus 56 bytes overhead per list â�� a list of 1 million integers uses 36 MB vs 8 MB foran array(’i’).- Slicing performance: lst[:n] creates a new list in O(n) â�� slicing the first 100,000elements of a 1-million element list takes 0.5 ms.


