
Python Tuples: Creation & Usage Methods GuideAuthor: Madhu DadiTags: pythonSource: https://madhudadi.in/blog/posts/python-tuples-creation-usage-methods-guide"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 DeveloperTuplesA tuple in Python is similar to a list. The difference between the two is that wecannot change the elements of a tuple once it is assigned whereas we can change theelements of a list.In short, a tuple is an immutable list. A tuple can not be changed in any way once itis created.Characterstics- Ordered- Unchangeble- Allows duplicatePlan of attack- Creating a Tuple- Accessing items- Editing items- Adding items- Deleting items- Operations on Tuples- Tuple FunctionsCreating TuplesPython tuple creation and type handling demonstrationExplanation



- Empty tuples are created using parentheses with no elements, demonstrating the basicsyntax for tuple initialization- Single element tuples require a trailing comma to distinguish them from regularparentheses around a variable, showing the importance of proper tuple syntax- Tuples can contain mixed data types including numbers, booleans, and nestedstructures like lists, illustrating their heterogeneous nature- The tuple() constructor function can convert strings into tuples of individualcharacters, demonstrating alternative methods for tuple creation- Type checking reveals that single non-comma elements are treated as their underlyingdata type rather than tuples, emphasizing the comma requirement for single-elementtuples[code block]Output[code block]Accessing Items- Indexing- SlicingPython tuple indexing and element access demonstrationExplanation- The code snippet demonstrates basic tuple element retrieval using different indexpositions- t3[0] accesses the first element of the tuple using zero-based indexing- t3[-1] retrieves the last element of the tuple using negative indexing- The print statements show how tuple elements can be accessed individually by theirposition- This illustrates fundamental tuple navigation techniques for data extraction[code block]Output[code block]Demonstrating various slicing techniques on a Python tuple



Explanation- The first line print(t3[0:2]) retrieves and prints the first two elements of thetuple t3.- The second line print(t3[0:4:2]) prints every second element from the first fourelements of t3, effectively showing the elements at index 0 and 2.- The third line print(t3[-3:-1]) extracts and prints the elements from thethird-to-last to the second-to-last, excluding the last element.- The fourth line print(t3[::-1]) reverses the entire tuple t3 and prints it,showcasing the elements in reverse order.[code block]Output[code block]Accessing the first element of the last sublist in a nested list structureExplanation- The code snippet uses indexing to retrieve a specific element from a nested listnamed t5.- t5[-1] accesses the last sublist within the main list t5.- The [0] index then retrieves the first element of that last sublist.- This operation is useful for quickly obtaining data from complex list structureswithout needing to iterate through the entire list.[code block]Output[code block]Editing ItemsModifying an element in a Python list and printing its value before the changeExplanation- The code begins by printing the current value of the list t3. 



- The list t3 is then modified by setting the element at index 3 to the value 100. - This operation directly alters the original list, demonstrating how lists aremutable in Python. - The index used (3) refers to the fourth element of the list, as indexing starts from0.[code block]Output[code block]Adding ItemsAttempting to print and modify a list in Python before its initializationExplanation- The code tries to print the variable t3, which is expected to be a list. - The append method is called on t3 to add the integer 1 to the list. - If t3 has not been defined prior to this code snippet, it will raise a NameError. - The comment indicates that the append operation is not possible due to the undefinedstate of t3. - This snippet highlights the importance of initializing variables before use inPython.[code block]Output[code block]Deleting ItemsThis code demonstrates variable deletion and the resulting error when accessing adeleted variable in Python.Explanation- The code starts by printing the value of the variable t3. - The del statement is used to delete the variable t3, removing it from the currentnamespace. 



- After deletion, the code attempts to print t3 again, which will raise a NameErrorsince t3 no longer exists. - This snippet illustrates the importance of variable scope and lifecycle in Pythonprogramming.[code block]Output[code block]Attempting to modify a tuple in Python demonstrates immutability.Explanation- A tuple t3 is created with four integer elements: 1, 2, 3, and 4. - The print function outputs the contents of the tuple to the console. - The del statement attempts to remove the last element of the tuple using its index. - This operation will raise a TypeError because tuples are immutable, meaning theirelements cannot be changed or deleted after creation.[code block]Output[code block]Operations on TuplesDemonstrating Tuple Concatenation and Repetition in PythonExplanation- The code defines two tuples, t1 and t2, containing integer elements. - The expression t1 + t2 concatenates the two tuples, resulting in a new tuple thatcombines their elements. - The expression t1 3 repeats the elements of t1 three times, creating a new tuplewith the elements of t1 repeated consecutively. - The print statements output the results of both operations to the console.[code block]



Output[code block]Checking membership of elements in Python collections using ’in’ and ’not in’operatorsExplanation- The code checks if the integer 1 is present in the collection t1 using the inoperator. - It prints True if 1 is found in t1, otherwise it prints False. - The code also checks if the integer 8 is absent from the collection t2 using the notin operator. - It prints True if 8 is not found in t2, otherwise it prints False. - This demonstrates how to perform membership tests on collections in Python.[code block]Output[code block]This code snippet iterates through a collection and prints each element.Explanation- The code uses a for loop to iterate over the iterable t1. - Each element in t1 is accessed one at a time and assigned to the variable i. - The print(i) statement outputs the current element to the console. - This loop continues until all elements in t1 have been processed. - It is a simple way to display or process items in a list, tuple, or any iterable.[code block]Output[code block]Tuple FunctionsBasic tuple operations in Python for length, sum, min, max, and sorting.



Explanation- The code initializes a tuple t containing four integers: 1, 2, 3, and 4. - len(t) calculates and prints the number of elements in the tuple, which is 4. - sum(t) computes and prints the total sum of the elements in the tuple, resulting in10. - max(t) finds and prints the maximum value in the tuple, which is 4. - min(t) identifies and prints the minimum value in the tuple, which is 1. - sorted(t, reverse=True) sorts the elements of the tuple in descending order andprints the result as a list: [4, 3, 2, 1].[code block]Output[code block]This code snippet demonstrates how to count occurrences of specific elements in atuple using Python’s built-in methods.Explanation- A tuple t is defined containing the elements (1, 2, 2, 3, 4). - The count() method is called on the tuple to determine how many times the value 5appears, which will return 0 since 5 is not in the tuple. - The count() method is then called again to find the occurrences of the value 2,which will return 2 as 2 appears twice in the tuple. - The results of both count() method calls are printed to the console.[code block]Output[code block]This code retrieves the index of a specified value in a tuple.Explanation- A tuple t is defined with four integer elements: 100, 200, 300, and 400. - The index() method is called on the tuple t to find the position of the value 200. 



- The method returns the index of the first occurrence of the specified value, whichis 1 in this case. - The result is printed to the console, displaying the index of the value within thetuple.[code block]Output[code block]Difference between Lists and Tuples- Syntax- Mutability- Speed- Memory- Built in functionality- Error prone- UsabilityComparing performance between lists and tuples in Python for large datasetsExplanation- The code imports the time module to measure execution time for operations on listsand tuples. - It creates a list L and a tuple T, both containing integers from 0 to 99,999,999. - The first timing block iterates over the list L, multiplying each element by 5, andrecords the time taken. - The second timing block performs the same operation on the tuple T, measuring thetime for this operation as well. - Finally, it prints the execution time for both the list and the tuple, highlightingthe performance differences.[code block]Output[code block]Comparing memory usage of lists and tuples in Python



Explanation- The code imports the sys module to access system-specific parameters and functions.- It creates a list L and a tuple T, both containing integers from 0 to 999.- The sys.getsizeof() function is used to measure the memory size of the list and thetuple.- The sizes of the list and tuple are printed to the console, illustrating thedifference in memory consumption between the two data structures.[code block]Output[code block]Understanding tuple reassignment and reference behavior in PythonExplanation- The variable a is initially assigned a tuple (1, 2, 3), and b is set to referencethe same tuple. - When a is updated with a + (4,), a new tuple (1, 2, 3, 4) is created, and a nowreferences this new tuple. - The original tuple (1, 2, 3) remains unchanged and is still referenced by b. - The print(a) statement outputs the new tuple (1, 2, 3, 4), while print(b) outputsthe original tuple (1, 2, 3). - This demonstrates how tuples are immutable and how variable reassignment affectsreferences in Python.[code block]Output[code block]Why use tuple?Special SyntaxThis code demonstrates tuple unpacking in Python to assign multiple variablessimultaneously.



Explanation- The code initializes a tuple with three elements: 1, 2, and 3. - It unpacks the tuple into three variables: a, b, and c. - The print function outputs the values of a, b, and c, resulting in "1 2 3". - Tuple unpacking allows for cleaner and more concise code when assigning multiplevariables at once.[code block]Output[code block]This code snippet demonstrates tuple unpacking in Python with an incorrect assignment.Explanation- The code attempts to unpack a tuple with three elements (1, 2, 3) into two variablesa and b. - Since there are more values in the tuple than variables to unpack, this will raise aValueError. - The print(a, b) statement is intended to display the values of a and b, but it willnot execute due to the error in unpacking. - To fix the error, either the tuple should have two elements or the number ofvariables should match the number of elements in the tuple.[code block]Output[code block]Python tuple unpacking and variable swapping techniqueExplanation- The code demonstrates Python’s simultaneous assignment feature where two variablesare assigned values in a single statement- The expression a,b = b,a performs a parallel swap by creating a tuple (b,a) andimmediately unpacking it into variables a and b



- This approach eliminates the need for a temporary variable typically required inother programming languages for swapping values- The print statement outputs the swapped values, showing that a now contains 2 and bcontains 1- This idiom is a Pythonic way to exchange variable contents without explicittemporary storage[code block]Output[code block]Python tuple unpacking with starred expression for variable assignmentExplanation- The code uses extended unpacking syntax to assign values from a tuple to multiplevariables simultaneously- The first two values (1, 2) are assigned to variables a and b respectively- The others syntax captures all remaining values from the tuple into a list- The starred expression allows flexible handling of sequences with unknown length- This pattern is commonly used when you need specific elements plus all remainingelements from iterable data structures[code block]Output[code block]Combining two tuples into a list and tuple of paired elements using zip in PythonExplanation- The code defines two tuples, a and b, containing integers. - The zip function is used to pair elements from both tuples, creating an iterable oftuples. - The first print statement converts the zipped object into a tuple, displaying thepaired elements as a tuple of tuples. - The second print statement converts the zipped object into a list, showing thepaired elements as a list of tuples. 



- This demonstrates how to efficiently combine multiple iterables in Python.[code block]Output[code block]SetsA set is an unordered collection of items. Every set element is unique (no duplicates)and must be immutable (cannot be changed).However, a set itself is mutable. We can add or remove items from it.Sets can also be used to perform mathematical set operations like union, intersection,symmetric difference, etc.Characterstics:- Unordered- Mutable- No Duplicates- Can’t contain mutable data typesCreating setsUnderstanding the Creation and Characteristics of Sets in PythonExplanation- Initializes and prints an empty dictionary and an empty set, demonstrating theirtypes. - Shows the creation of a one-dimensional set with unique integers and notes therestriction against mutable items. - Demonstrates the ability to store heterogeneous data types, including integers,strings, floats, booleans, and tuples within a set. - Illustrates type conversion by creating a set from a list, emphasizing theflexibility of set initialization. - Highlights that sets automatically discard duplicate values, ensuring all elementsremain unique.[code block]



Output[code block]Attempting to include mutable items in a Python set results in a TypeError.Explanation- The code attempts to create a set s6 that includes a nested set {4, 5, 6} as one ofits elements. - In Python, sets can only contain immutable (hashable) items, such as integers,strings, and tuples. - Since a set is mutable, trying to include it within another set raises a TypeError. - The print(s6) statement will not execute successfully due to the error encounteredduring the set creation. - To fix this, you can use a tuple instead of a set for the nested item, like {1, 2,3, (4, 5, 6)}.[code block]Output[code block]This code snippet demonstrates the equality comparison of two sets in Python.Explanation- Two sets, s1 and s2, are defined with the same elements but in different orders. - The equality operator == is used to check if both sets contain the same elements. - Since sets are unordered collections, the comparison evaluates to True regardless ofthe order of elements. - The result of the comparison is printed to the console.[code block]Output[code block]Accessing Items



Attempting to access an element in a Python set using an index results in an error.Explanation- Sets in Python are unordered collections, meaning they do not support indexing likelists or tuples. - The code snippet tries to access the first element of the set s1 using the index 0,which is not valid for sets. - Attempting to run this code will raise a TypeError, indicating that ’set’ object isnot subscriptable. - To access elements in a set, you can use iteration or convert the set to a list ifindexing is necessary.[code block]Output[code block]Editing ItemsAttempting to modify a set in Python results in an error due to its immutable nature.Explanation- The code initializes a set s1 containing the integers 1, 2, 3, and 4. - Sets in Python are unordered collections of unique elements, meaning they do notsupport indexing. - The line s1[0] = 100 attempts to assign a value to an index, which is not valid forsets. - This will raise a TypeError, indicating that ’set’ object does not support itemassignment. - To modify a set, methods like add() or remove() should be used instead.[code block]Output[code block]Adding Items



Demonstrating the addition and updating of elements in a Python setExplanation- A set s is initialized with the elements 1, 2, 3, and 4. - The add method is used to insert the element 5 into the set, which modifies the setto include this new element. - The updated set is printed, showing the inclusion of 5. - The update method is then called with a list containing 5, 6, and 7, which addsthese elements to the set. - The final print statement displays the set after the update, reflecting all uniqueelements.[code block]Output[code block]Deleting ItemsThis code demonstrates the deletion of a set in Python and the resulting error whenaccessed afterward.Explanation- A set s is initialized with the values {1, 2, 3, 4, 5}. - The first print(s) statement outputs the contents of the set. - The del s statement removes the reference to the set s. - The second print(s) statement attempts to access s, which raises a NameError since sno longer exists.[code block]Output[code block]This code demonstrates the use of the discard method to remove elements from a setwithout raising an error for non-existent items.



Explanation- A set s is initialized with the integers 1 through 5. - The discard method is called to remove the element 3 from the set, resulting in {1,2, 4, 5}. - The print function outputs the modified set after the first discard operation. - The discard method is called again with 100, which does not exist in the set, but noerror is raised. - The final print statement shows that the set remains unchanged as {1, 2, 4, 5} afterattempting to discard a non-existent element.[code block]Output[code block]This code demonstrates the use of the remove method on a set in Python to deletespecific elements.Explanation- A set s is initialized with the integers 1 through 5. - The remove method is called to delete the element 3 from the set, which successfullymodifies the set to {1, 2, 4, 5}. - The modified set is printed to the console. - The code attempts to remove the element 100, which is not present in the set,leading to a KeyError. - This illustrates that remove raises an error if the specified element does not existin the set.[code block]Output[code block]This code demonstrates the usage of the pop method to remove an arbitrary element froma set in Python.Explanation



- A set s is initialized with five integer elements: 1, 2, 3, 4, and 5. - The pop() method is called on the set s, which removes and returns an arbitraryelement from the set. - Since sets are unordered collections, the specific element removed is notpredictable. - The modified set is then printed, showing the remaining elements after the arbitraryremoval.[code block]Output[code block]This code snippet demonstrates how to clear all elements from a set in Python.Explanation- A set s is initialized with the elements 1, 2, 3, 4, and 5. - The clear() method is called on the set s, which removes all elements from it. - After clearing, the set is printed, resulting in an empty set output. - This method is useful when you want to reset a set without creating a new one.[code block]Output[code block]Set OperationDemonstrating Set Operations and Membership Testing in PythonExplanation- The code initializes two sets, s1 and s2, containing distinct integers. - It performs various set operations: union, intersection, difference, and symmetricdifference, showcasing how to combine and compare sets. - Membership tests are conducted to check if specific elements are present in s1,using in and not in keywords. - A loop iterates through the elements of s1, printing each value, demonstrating howto traverse a set.



[code block]Output[code block]Set FunctionsThis code snippet demonstrates basic set operations in Python using built-infunctions.Explanation- The code initializes a set s containing unique integers. - len(s) returns the number of elements in the set, which is 6. - sum(s) calculates the total sum of the elements in the set, resulting in 22. - max(s) finds the highest value in the set, which is 7. - min(s) identifies the lowest value in the set, which is 1. - sorted(s, reverse=True) returns a list of the set elements sorted in descendingorder: [7, 5, 4, 3, 2, 1].[code block]Output[code block]Merging two sets in Python using union and update methodsExplanation- The code initializes two sets, s1 and s2, containing distinct integers. - The union method is called on s1 with s2 as an argument, which returns a new setcontaining all unique elements from both sets. - The result of the union operation is printed, showing the combined elements of s1and s2. - The update method modifies s1 in place by adding all elements from s2, effectivelymerging the two sets. - Finally, the updated s1 and the original s2 are printed, demonstrating that s1 nowcontains all elements from both sets while s2 remains unchanged.



[code block]Output[code block]This code demonstrates how to find the intersection of two sets in Python and updateone set with the intersection results.Explanation- The code initializes two sets, s1 and s2, containing integers. - It uses the intersection method to compute the common elements between s1 and s2,which are printed as the result. - The intersectionupdate method modifies s1 to retain only the elements that are alsoin s2. - After the update, the modified s1 and the original s2 are printed, showing theeffect of the intersection update.[code block]Output[code block]Demonstrating set operations for finding differences and updating sets in PythonExplanation- The code initializes two sets, s1 and s2, containing integers. - It uses the difference() method to compute the elements in s1 that are not in s2,printing the result. - The differenceupdate() method modifies s1 in place, removing elements found in s2. - After the update, the modified s1 and the original s2 are printed, showing theeffect of the update operation.[code block]Output[code block]



Demonstrating the use of symmetric difference and updating sets in PythonExplanation- The code initializes two sets, s1 and s2, containing distinct integers. - It calculates the symmetric difference between the two sets using thesymmetricdifference method, which returns elements that are in either set but not inboth. - The result of the symmetric difference is printed, showing {1, 2, 3, 6, 7, 8}. - The symmetricdifferenceupdate method is then called on s1, modifying it to containonly the symmetric difference with s2. - Finally, the updated s1 and the original s2 are printed, reflecting the changes madeto s1.[code block]Output[code block]Understanding the use of set operations to check disjoint sets in PythonExplanation- The code defines two sets, s1 and s2, and checks if they are disjoint using theisdisjoint() method. - The first check (s1.isdisjoint(s2)) returns False because both sets share commonelements (3 and 4). - The second check (s1.isdisjoint(s2)) returns True as there are no common elementsbetween s1 and s2 (1, 2, 3, 4 vs 7, 8, 5, 6). - The isdisjoint() method is useful for determining if two sets have no elements incommon, which can be applied in various scenarios like filtering data or validatingconditions. - This snippet demonstrates how to utilize set operations effectively in Python forlogical comparisons.[code block]Output[code block]



Understanding set subset relationships in Python with the issubset methodExplanation- The code creates two sets s1 containing elements {1,2,3,4,5} and s2 containingelements {3,4,5}- The issubset() method checks if all elements of one set exist within another set- s1.issubset(s2) returns False because s1 contains elements (1,2) that are notpresent in s2- s2.issubset(s1) returns True because all elements of s2 (3,4,5) are contained withins1- This demonstrates the directional nature of subset relationships in set theoryoperations[code block]Output[code block]Python set superset relationship checking with issuperset methodExplanation- The code creates two sets s1 containing elements {1,2,3,4,5} and s2 containingelements {3,4,5}- It uses the issuperset() method to check if one set contains all elements of anotherset- The first print statement outputs True because s1 contains all elements of s2 (s1 isa superset of s2)- The second print statement outputs False because s2 does not contain all elements ofs1 (s2 is not a superset of s1)- This demonstrates the directional nature of superset relationships in set theoryoperations[code block]Output[code block]This code demonstrates how to create a duplicate of a set in Python using the copy



method.Explanation- A set s1 is initialized with five integer elements: 1, 2, 3, 4, and 5. - The copy() method is called on s1 to create a new set s2 that is a duplicate of s1. - Both sets s1 and s2 are printed to the console, showing that they contain the sameelements. - Modifications to s2 after this point will not affect s1, demonstrating that they areindependent copies.[code block]Output[code block]FrozensetFrozen set is just an immutable version of a Python set objectCreating an immutable frozenset in Python for unique collection managementExplanation- The code initializes a frozenset, which is an immutable version of a set in Python. - The frozenset is created using a list of integers [1, 2, 3], ensuring that theelements are unique and unordered. - Once created, the frozenset fs cannot be modified (no additions or removals ofelements). - This is useful for scenarios where a constant collection of items is needed,providing both performance and safety against accidental changes. - The frozenset can be used in situations where a set is required as a key in adictionary or as an element in another set.[code block]Output[code block]Combining two frozensets to create a union in Python



Explanation- The code defines two frozensets, fs1 and fs2, containing unique integer elements. - The operator is used to compute the union of the two frozensets, resulting in a newfrozenset that contains all unique elements from both. - Frozensets are immutable, meaning their contents cannot be changed after creation,making them suitable for use as keys in dictionaries or elements in other sets. - The resulting frozenset from the union will contain the elements {1, 2, 3, 4, 5}.[code block]Output[code block]This code snippet demonstrates how to add an element to a set in Python.Explanation- The add() method is used to insert a single element into a set. - In this case, the number 5 is being added to the set referenced by fs1. - If 5 is already present in the set, the set remains unchanged since sets do notallow duplicate values. - This operation modifies the set in place and does not return a new set.[code block]Output[code block]Understanding the functionality of read and write operations in Python codeExplanation- The code comments clarify which operations are functional and which are not.- It specifies that all read functions are operational, indicating successful dataretrieval.- Conversely, it notes that write operations are non-functional, suggestinglimitations in data modification.- This distinction is crucial for debugging and understanding the code’s capabilities.



[code block]Creating a frozenset containing integers and another frozenset in PythonExplanation- The code initializes a frozenset, which is an immutable version of a set in Python. - It contains integers 1 and 2, as well as another frozenset containing 3 and 4. - Using frozenset allows for the creation of a set that cannot be modified after itscreation, ensuring data integrity. - This structure is useful for representing fixed collections of unique items,including nested sets. - The outer frozenset can be used in contexts where a hashable collection is required,such as keys in a dictionary.[code block]Output[code block]Set ComprehensionThis code snippet generates a set of integers from 1 to 10 using a set comprehension.Explanation- The code utilizes a set comprehension, which is a concise way to create sets inPython. - The expression range(1, 11) generates a sequence of numbers from 1 to 10 (inclusiveof 1 and exclusive of 11). - Each integer i in the specified range is added to the set, ensuring all elements areunique. - The resulting set will contain the integers {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}.[code block]Output[code block]



DictionaryDictionary in Python is a collection of keys values, used to store data values like amap, which, unlike other data types which hold only a single value as an element.In some languages it is known as map or assosiative arrays.dict = { ’name’ : ’madhu’ , ’age’ : 30 , ’gender’ : ’male’ }Characterstics:- Mutable- Indexing has no meaning- keys can’t be duplicated- keys can’t be mutable itemsCreate DictionaryDemonstrating the creation and printing of various types of dictionaries in PythonExplanation- Initializes and prints an empty dictionary to show basic dictionary structure. - Creates and prints a 1D dictionary with string keys and values to illustrate simplekey-value pairs. - Demonstrates a dictionary with mixed key types, including a tuple and a string,showcasing Python’s flexibility with keys. - Constructs and prints a 2D dictionary that contains nested dictionaries,representing more complex data structures.[code block]Output[code block]Creating dictionaries from sequences of key-value pairs in PythonExplanation- The dict() function is used to create a dictionary from a list of tuples, where eachtuple represents a key-value pair. 



- In the first instance, d4 is initialized with integer keys and values, resulting in{1: 1, 2: 2, 3: 3}. - In the second instance, d4 is redefined with a mix of string and integer keys,producing {’name’: ’madhu’, ’age’: 32, 3: 3}. - The print() function outputs the contents of the dictionary to the console, allowingverification of its structure. - This approach demonstrates the flexibility of dictionaries in Python, accommodatingvarious data types as keys and values.[code block]Output[code block]Understanding how Python handles duplicate keys in dictionariesExplanation- A dictionary in Python cannot have duplicate keys; if a key is repeated, the lastoccurrence will overwrite the previous one. - In this snippet, the key ’name’ is defined twice with different values: ’madhu’ and’dadi’. - When printed, the dictionary d5 will only show the last value assigned to the key’name’, which is ’dadi’. - The output of the print statement will be {’name’: ’dadi’}, demonstrating theoverwriting behavior. - This behavior is consistent across all versions of Python, ensuring that each key ina dictionary remains unique.[code block]Output[code block]Demonstrating the use of mutable and immutable keys in Python dictionariesExplanation- The first dictionary d6 uses a string and a tuple as keys, showcasing that tuplescan be used as dictionary keys since they are immutable. 



- The second dictionary d6 attempts to use a tuple as both a key and a value,illustrating that while tuples can serve as keys, they can also hold other tuples asvalues. - The output of both print statements will display the contents of the dictionaries,confirming the successful use of the tuple as a key. - This code snippet highlights the importance of using immutable types (like tuples)for dictionary keys in Python.[code block]Output[code block]Accessing itemsAccessing values in a Python dictionary using different methodsExplanation- A dictionary named mydict is created with keys ’name’ and ’age’, storingcorresponding values ’Jack’ and 26. - The first print statement retrieves the value associated with the key ’age’ directlyusing bracket notation, outputting 26. - The second print statement uses the get method to access the value for ’age’, whichalso returns 26, demonstrating an alternative way to retrieve values. - The last line attempts to access a nested key ’maths’ within a dictionary s, but itwill raise an error if s is not defined, indicating a potential issue in the code.[code block]Output[code block]Adding key-value pairThis code snippet demonstrates how to add and update dictionary entries in Python.Explanation- The code initializes or updates the ’gender’ key in the dictionary d4 with the value



’male’ and prints the updated dictionary. - It then adds a new key ’weight’ with the value 51 to the same dictionary d4 andprints the result again. - The code accesses another dictionary s, specifically the nested ’subjects’dictionary, and updates the ’ds’ key with the value 75. - Finally, it prints the updated dictionary s to show the changes made.[code block]Output[code block]Remove key-value pairUnderstanding dictionary manipulation methods in Python for data managementExplanation- The code demonstrates various methods to modify a Python dictionary, including pop,popitem, del, and clear.- The pop method removes a specified key (in this case, the integer 3) and returns itsvalue, modifying the dictionary in place.- The popitem method removes and returns the last inserted key-value pair from thedictionary, which is useful for stack-like behavior.- The del statement is used to delete a specific key (here, ’name’) from thedictionary, effectively removing that entry.- The clear method empties the entire dictionary, removing all key-value pairs, and isdemonstrated by printing the dictionary after the operation.[code block]Output[code block]Editing key-value pairThis code updates the ’ds’ subject score in a nested dictionary structure.Explanation



- The code accesses a nested dictionary s which contains a key subjects. - It assigns the value 50 to the key ds within the subjects dictionary. - The updated dictionary s is returned or displayed, reflecting the new score for’ds’. - This operation is useful for modifying specific entries in complex data structures.[code block]Output[code block]Dictionary Operations- Membership- IterationThis code snippet checks for the presence of specific strings in a variable.Explanation- The first line prints the value of the variable s. - The second line checks if the substring ’madhu’ exists within s and prints theresult (True or False). - The third line checks for the substring ’name’ in s, but it notes that only keysfrom a dictionary can be checked, not values. - This snippet demonstrates basic string membership testing in Python.[code block]Output[code block]This code snippet iterates through a dictionary and prints its keys along with theircorresponding values.Explanation- A dictionary d is defined with keys ’name’, ’gender’, and ’age’, each associatedwith respective values. - A for loop is used to iterate over each key in the dictionary d. - Inside the loop, the current key i and its corresponding value d[i] are printed to



the console. - The output will display each key-value pair on a new line, providing a clear view ofthe dictionary’s contents.[code block]Output[code block]Dictionary FunctionsThis code snippet demonstrates various operations on a data structure in Python,including length, sorting, and finding minimum and maximum values.Explanation- The len(d) function returns the number of elements in the data structure d. - The print(d) statement outputs the current state of d to the console. - The sorted(d, reverse=True) function sorts the elements of d in descending order andprints the sorted list. - The min(d) function finds and prints the minimum value in d. - The max(d) function retrieves and prints the maximum value in d, determined by ASCIIvalues if d contains strings.[code block]Output[code block]Displaying dictionary contents using items, keys, and values in PythonExplanation- The code prints the entire dictionary d to the console. - d.items() returns a view object that displays a list of dictionary’s key-value tuplepairs. - d.keys() returns a view object that displays a list of all the keys in thedictionary. - d.values() returns a view object that displays a list of all the values in thedictionary. 



- These methods are useful for iterating through the dictionary or for debuggingpurposes.[code block]Output[code block]Python dictionary update method merges key-value pairs from one dictionary intoanotherExplanation- The code demonstrates how to merge two dictionaries using the update() method inPython- Dictionary d1 initially contains keys 1, 3, and 4 with corresponding values 2, 4,and 5 respectively- Dictionary d2 contains keys 4 and 6 with values 7 and 8 respectively- When update() is called, it adds all key-value pairs from d2 to d1, overwritingexisting keys (key 4 gets updated from value 5 to 7)- The final output shows the merged dictionary with keys 1, 3, 4, and 6 having values2, 4, 7, and 8 respectively[code block]Output[code block]Dictionary ComprehensionCreating a dictionary of numbers and their squares using dictionary comprehensionExplanation- Generates a dictionary with keys from 1 to 10 and values as their respective squares- Uses dictionary comprehension syntax {keyexpression: valueexpression for item initerable}- The range(1,11) creates numbers 1 through 10 (exclusive of 11)- Each key-value pair follows the pattern where key equals the number and value equalsthe square of that number



- Produces a compact one-line solution for mapping numbers to their squared values[code block]Output[code block]Convert distance values from kilometers to miles using a dictionary comprehension inPythonExplanation- The code initializes a dictionary called distances with city names as keys and theircorresponding distances in kilometers as values. - A dictionary comprehension is used to create a new dictionary where each distancevalue is multiplied by 0.62 to convert kilometers to miles. - The items() method retrieves key-value pairs from the original dictionary foriteration. - The resulting dictionary will contain the same city names as keys, but the valueswill now represent distances in miles. - This approach is efficient and concise, allowing for quick transformations ofdictionary data.[code block]Output[code block]Create a dictionary mapping days of the week to corresponding temperatures in CelsiusExplanation- The code defines two lists: days, containing the names of the days of the week, andtempC, containing temperature values in Celsius. - The zip function pairs elements from both lists, creating tuples of day-temperaturepairs. - A dictionary comprehension is used to iterate over these tuples, constructing adictionary where each day is a key and its corresponding temperature is the value. - The resulting dictionary provides an easy way to look up the temperature for eachday of the week.



[code block]Output[code block]Filtering a dictionary to retain only available products in stockExplanation- A dictionary named products is defined with items and their respective stockquantities. - A dictionary comprehension is used to iterate over the items in products. - The comprehension includes a condition that checks if the stock value is greaterthan zero. - Only items that meet this condition are included in the resulting dictionary. - The final output is a new dictionary containing only the products that are currentlyin stock.[code block]Output[code block]Generate multiplication tables for numbers 2 to 4 using nested dictionarycomprehension in Python.Explanation- The outer dictionary comprehension iterates over the range from 2 to 4, creatingkeys for each number. - The inner dictionary comprehension generates multiplication results for each key byiterating over the range from 1 to 10. - Each key in the outer dictionary corresponds to a number, while the inner dictionarycontains the products of that number with values from 1 to 10. - The final output is a nested dictionary where each number maps to its multiplicationtable.[code block]



Output[code block]TupleQ1: Join Tuples if similar initial elementWhile working with Python tuples, we can have a problem in which we need to performconcatenation of records from the similarity of initial element. This problem can haveapplications in data domains such as Data Science.For eg.[code block]Transforming a list of tuples into a structured list of unique elements and theirassociated valuesExplanation- The code initializes a list of tuples, testlist, containing pairs of integers.- It extracts the first element from each tuple to create a set of unique values,ensuring no duplicates.- A new list, result, is constructed where each unique value is paired with itscorresponding second elements from the original tuples.- The final output is printed in two formats: a list of lists and a list of tuples,showcasing the structured data.[code block]Output[code block]Q2: Multiply Adjacent elements (both side) and take sum of right and lest sidemultiplication result.For eg.[code block]Transforming a tuple into a new tuple based on adjacent element multiplication



Explanation- A tuple t is defined with five integer elements. - An empty list L is initialized to store the results of calculations. - The first element of L is computed by multiplying the first two elements of thetuple t. - A loop iterates through the tuple from the second element to the second-to-lastelement, calculating a new value for each position based on the product of the currentelement with its adjacent elements. - The last element of L is added by multiplying the last two elements of the tuple t,and the final list L is converted to a tuple and printed.[code block]Output[code block]Q3: Check is tuples are same or not?Two tuples would be same if both tuples have same element at same index[code block]This code compares two tuples to check if they are identical element-wise.Explanation- Two tuples, t1 and t2, are defined with integer values. - A boolean variable flag is initialized to True to track if the tuples are the same. - A loop iterates through both tuples simultaneously using zip(), comparingcorresponding elements. - If any pair of elements is not equal, flag is set to False, and the loop breaks. - Finally, a conditional statement prints whether the tuples are the same based on thevalue of flag.[code block]Output[code block]



Q4: Count no of tuples, list and set from a list[code block]Output:[code block]Count occurrences of different data types in a mixed collection using PythonExplanation- Initializes a list L containing various data types: sets, tuples, and lists.- Creates an output list to keep track of the counts for lists, sets, and tuples.- Iterates through each element in L, checking its type and incrementing thecorresponding count in output.- Finally, prints the counts of lists, sets, and tuples, but mistakenly uses the samecount for all types in the output format.[code block]Output[code block]Q5: Shortlist Students for a Job roleAsk user to input students record and store in tuples for each record. Then Ask userto input three things he wants in the candidate- Primary Skill, Higher Education, Yearof Graduation.Show every students record in form of tuples if matches all required criteria.It is assumed that there will be only one primry skill.If no such candidate found, print No such candidateInput:[code block]Output



[code block]This Python code collects applicant details and filters candidates based on specificcriteria.Explanation- Initializes an empty list to store student details and prompts the user for thenumber of applicants. - Uses a loop to gather each applicant’s name, higher education, primary skill, andyear of graduation, storing this information as tuples in the list. - Prompts the user for required qualifications, including skill, higher education, andyear of graduation to filter candidates. - Iterates through the collected applicants to check if any match the specifiedcriteria, printing the matching applicant’s details if found. - If no candidates meet the requirements, it outputs a message indicating that nosuitable candidates were found.[code block]Output[code block]SetQ1: Write a program to find set of common elements in three lists using sets.[code block]This code finds the common elements across multiple lists using set operations inPython.Explanation- The code initializes three lists, ar1, ar2, and ar3, containing integer values. - Each list is converted into a set (s1, s2, s3) to utilize set operations, whichautomatically handle duplicates and allow for efficient membership testing. - The intersection of the sets is computed using the & operator, which identifieselements present in all three sets. - The result is converted back to a list and printed, displaying the common elementsacross the three original lists.



[code block]Output[code block]Q2: Write a program to count unique number of vowels using sets in a given string.Lowercase and upercase vowels will be taken as different.Input:[code block]Output:[code block]Count the number of unique vowels in a given string using Python setsExplanation- A set of vowels is created, containing both lowercase and uppercase vowels forcomprehensive matching. - A set s is initialized with unique characters from the provided string, whichincludes a mix of letters and spaces. - The intersection of the two sets (s and vowels) is calculated to find commonelements, which represent the unique vowels in the string. - The length of the intersection set is printed, indicating the number of uniquevowels found in the input string.[code block]Output[code block]Q3: Write a program to Check if a given string is binary string of or not.A string is said to be binary if it’s consists of only two unique characters.Take string input from user.



[code block]This code checks if a string contains exactly two unique characters.Explanation- The variable s is initialized with the string "Blog". - The set(s) function creates a set of unique characters from the string. - The len() function checks the number of unique characters in the set. - If there are exactly two unique characters, it prints ’binary’; otherwise, it prints’not binary’. - This code can be used to determine if a string is binary in terms of characterdiversity.[code block]Output[code block]Q4: find union of n arrays.Example 1:Input:[code block]Output:[code block]This code snippet aggregates unique elements from a list of lists into a set.Explanation- A list of lists L is defined, containing multiple sublists with integers. - An empty set s is initialized to store unique elements. - A for loop iterates through each sublist in L, updating the set s with elements fromeach sublist using the update() method. - The update() method adds only unique elements to the set, automatically handling



duplicates. - Finally, the set s is printed, displaying all unique integers from the original listof lists.[code block]Output[code block]Q5: Intersection of two lists. Intersection of two list means we need to take allthose elements which are common to both of the initial lists and store them intoanother list. Only use using list-comprehension.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]This code snippet finds common elements between two sets in Python.Explanation- The code defines two sets, lst1 and lst2, containing unique integers. - A list comprehension is used to iterate through lst1 and check if each item is alsopresent in lst2. - The result is a list of items that are common to both sets, effectively performing



an intersection operation. - Since sets do not allow duplicate values, the output will contain only unique commonelements. - This approach is efficient due to the average O(1) time complexity for membershiptests in sets.[code block]Output[code block]DictionaryQ1: Key with maximum unique valuesGiven a dictionary with values list, extract key whose value has most unique values.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]This code identifies the key with the most unique values in a dictionary.Explanation



- A dictionary named testdict is defined, containing keys associated with lists ofintegers. - The code initializes maxval to track the maximum number of unique values and maxkeyto store the corresponding key. - It iterates through each key in the dictionary, converting the associated list to aset to count unique values. - If the count of unique values exceeds the current maxval, it updates both maxval andmaxkey. - Finally, it prints the key that has the highest number of unique values.[code block]Output[code block]Q2: Replace words from Dictionary. Given String, replace itâ��s words from lookupdictionary.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]This code replaces specific words in a string with predefined phrases using adictionary.



Explanation- A string teststr is defined containing a sentence. - A dictionary repldict maps specific words to their replacement phrases. - The code splits the original string into words and iterates through each word. - If a word matches a key in the dictionary, it appends the corresponding value to theresult list; otherwise, it appends the original word. - Finally, the modified words are joined back into a single string and printed.[code block]Output[code block]Q3: Convert List to List of dictionaries. Given list values and keys list, convertthese values to key value pairs in form of list of dictionaries.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]Transforming a list of mixed data types into a list of dictionaries with specifiedkeysExplanation



- Initializes a list testlist containing mixed data types (strings and integers) and akeylist with two keys. - Calculates the length of testlist and initializes an empty list res to store theresulting dictionaries. - Iterates through testlist in steps of 2, using the current index to access key-valuepairs. - Appends a dictionary to res for each pair of elements, mapping them to the keys fromkeylist. - Finally, prints the list of dictionaries, which organizes the data in a structuredformat.[code block]Output[code block]Q4: Convert a list of Tuples into Dictionary.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]Transforming a list of tuples into a dictionary with names as keys and values as lists



Explanation- Initializes a list of tuples L1 containing names and associated integer values.- Creates an empty dictionary d to store the transformed data.- Iterates over each tuple in L1, using the first element as the key and the secondelement as a single-item list value in the dictionary.- Finally, prints the resulting dictionary, which maps names to their correspondingvalues in list format.[code block]Output[code block]Q5: Sort Dictionary key and values List.Example 1:Input:[code block]Output:[code block]Example 2:Input:[code block]Output:[code block]Sorting a dictionary by keys and values in PythonExplanation- A dictionary d is defined with keys ’c’, ’b’, and ’a’, each associated with a list



of integers.- The code initializes an empty dictionary res to store the sorted results.- It iterates over the sorted keys of the dictionary d, printing each key and itscorresponding list of values.- For each key, the associated list is sorted and stored in the res dictionary underthe same key.- Finally, the sorted dictionary res is printed, showing the keys in sorted order withtheir values also sorted.[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


