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WORKSHEET 5 – TESTING (Hunting for Treasure)

1. Code Notes

For this worksheet, the program can be implemented in a number of different ways and demonstrate different features.
· A variable contained the treasure’s location and was checked against the user’s guess, this variable was set as a random integer between 0 and 15 (1 less than the stored map size). The location of the variable was set at the start of each game to ensure that it randomised once per game (and not for each round), if the user played multiple games in one iteration of the program.

· A variable [guessCounter] was established at the beginning of each new game and increased by 1 at the beginning of each round. This allowed for the number of guesses to be counted and returned when the treasure was successfully located or the end of the game was triggered when the number of user guesses reached the maximum number of allowable guesses.

· The maximum number of allowable guesses was determined by the user’s selection of game difficulty. With the baseline map width set as 4 in the variable [baseMapWidth], the Easy difficulty set the game width to 4 (i.e. 4 * 1), Medium set it to 8 (i.e. 4 * 2), and Hard set it to 16 (i.e. 4 * 4). The maximum number of allowable guesses was then calculated by dividing the difficulty-set game width by the baseline width (e.g. Easy = 4 / 4 = 1, Medium = 8 / 4 = 2, Hard = 16 / 4 = 3) and multiplied by 5, so that Easy allows 5 guesses, Medium allows 10 guesses, and Hard allows 20 guesses. Chances of success are halved as the difficulty increases: on Easy, 5 (guesses) / 16 (locations, 4 * 4) = 31%, on Medium 10 (guesses) / 64 (locations, 8 * 8) = 16%, and on Hard, 20 (guesses) / 256 (locations, 16 * 16) = 8%. Floor division was used in the script to ensure that [guessMaximum] was returned as an integer rather than a float when printed.

· The map was displayed in a grid format using a For…In loop to iterate the difficulty-set length of the map, while creating line breaks whenever the loop’s counter divided with no remainder (using modulus) into the difficulty-set width of the map, to ensure there were even breaks in the grid. This was stored in a function so it could be called at the beginning of each new game (when all location values would be 0) and at the end of each round and game (when 0 values were replaced with 7 for incorrect locations and 1 for the correct location (if found)).

· An option for a two-player version of the game was implemented and If…Else statements were used to execute code depending on the number of players, for example displaying second person pronoun “You” on a single-player game whereas a two-player game output the noun phrase “Player 1” instead (and “Player 2”). Once the game had been set-up to allow for two players, it was determined that the computer could effectively play as Player 2 by replacing the user Input function with a Randint function that generated a random integer between 1 and the difficulty-set size of the map. A Sleep function was included for 1 second to enhance Player 1’s user experience as it created a brief pause between Player 1’s accepted input and Player 2’s accepted input; without the Sleep function, after Player 1’s input was accepted the program would execute instantaneously and immediately await Player 1’s input for the next round.

· Lists were used to store the accepted guesses of Player 1 and Player 2, and each new guess was compared against these lists to inform the user that they or the other player had already guessed that location, prompting them to try another location. This validation also worked on the “computer controlled” version of Player 2, which iterated through random numbers until the validation accepted an input.

· Functions were used to maintain both efficiency and readability. Efficiency was maintained by using Functions to call sections of code into the main body repeatedly. Readability was ensured by moving sections of code concerned with grammar (such as correct articles and noun phrases) away from the main body of the script.

· Functions were also used to validate user input such as non-integer values, incorrect input when prompted to play again or for a location guess. These were nested within While loops to ensure the user could not proceed until a correct input was entered, with an If statement used to return an error message when applicable.

· An option for the user to set the level of difficulty was included and a function was used to store a Match…Case statement that determined the size of the map, the maximum number of guesses, and thereby the difficulty (by decreasing the statistical chances of success with each level of difficulty).

· While the list of 16 possible locations is iterated by Python as positions 0 to 15, this was adjusted to enhance usability so that the user could input 1 to 16 and the value would be adjusted down by 1 (without the user noticing) when checked against the treasure location and when updating the map. This improved user experience without sacrificing the functioning of the script.

· The method of using a Function to return multiple values as Tuples directly into separate variables was used, such as with the map width, map size, and maximum number of guesses returned by the [map_parameters] function once the game difficulty had been chosen [1].
2. Code Testing

Create your own test set to demonstrate strengths and/or limitations of your solution. Use as many of the template boxes below as you need. 
Invalid inputs:
i. Invalid input in ‘Number of Players’
ii. Invalid input when y/n required
iii. Invalid input for location (too low)
iv. Invalid input for location (too high)
v. Invalid input for location (not integer)
vi. Player 1 enters value they or Player 2 have previously entered / Player 2 enters value they or Player 1 have previously entered
vii. Player 2 (as the computer) enters values already entered
Difficulty Modes:
viii. Show grid and chance of success in Easy difficulty
ix. Show grid and chance of success in Medium difficulty
x. Show grid and chance of success in Hard difficulty
xi. Show output of percentage chance depending on single or two player game
Game / Round Outcomes:
xii. Player 1 wins game / round
xiii. Player 2 wins game / round
xiv. Player 2 as computer wins game / round
xv. No player wins game / round
Overall Outcomes:
xvi. No wins when single player
xvii. Multiple wins when single player
xviii. Overall winner when two players (best of 3)
xix. Overall winner when two players (user determines exit)
xx. Overall draw when two players
Invalid Inputs
Test i

	Test i: Invalid input in ‘Number of Players’


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user entered a value of ‘3’: the input was rejected and the user was advised that the game only supported a selection of 1 or 2 players. The user then entered the string ‘two’: the input was rejected and the user was advised to input a number. The user input the integer ‘2’ and the program proceeded to the next option.


Test ii

	Test ii: Invalid input when y/n required


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user input integer value of ‘2’: the program rejected the input and prompted the user to input again. The user then inputs string values of ‘NO’ and ‘YES’: both inputs rejected and user prompted to input again. The user inputs string value of ‘Y’ as a capital letter: the program accepts the input as the .lower() function is used to convert ‘Y’ and ‘N’ inputs into ‘y’ and ‘n’.




Test iii

	Test iii: Invalid input for location (too low)


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user inputs the value of 0 which is below the lower limit of 1, so the program correctly informs the user of the error and prompts them to input again. The user inputs value of 1 and the program accepts this, progressing to the next round.




Test iv

	Test iv: Invalid input for location (too high)


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user inputs the value of 17 which is above the difficulty-set upper limit of 16, so the program correctly informs the user of the error and prompts them to input again. The user inputs value of 16 and the program accepts this, progressing to the next round.




Test v

	Test v: Invalid input for location (not integer)


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user inputs the string value of ‘one’: the program correctly informs the user of the error and prompts them to input again. The user inputs integer of 1 and the program accepts this, progressing to the next round.




Test vi

	Test vi: Player 1 enters value they or Player 2 have previously entered / Player 2 enters value they or Player 1 have previously entered


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
In Round 1, Player 1 enters the value of 1 and Player 2 enters the value of 2. These values are stored in their respective list of guesses so that in Round 2 when Player 1 attempts to guess 1 and 2, the program correctly identifies who has already submitted these guesses. The appending of these guesses occurs between guesses (rather than between rounds), so Player 2 cannot enter the value of 3 which has been accepted as Player 1’s input for this round.




Test vii

	Test vii: Player 2 (as the computer) enters values already entered


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The validation that has been included to prevent either player from duplicating their own guesses and that of the other player applies to Player 2 when its selections are determined by the function Randint. As demonstrated here, the Randint function generates 12 which the program identifies as having already been entered by Player 1, triggering the While loop which requests input again. The Randint function generates 1, 5, and 1 again, all of which have already been guessed by Player 2 in previous rounds and so are rejected. Finally, a 4 is generated, this is accepted, added to Player 2’s list of guesses, and the game proceeds to the next round.




Difficulty Modes
Test viii

	Test viii: Show grid and chance of success in Easy difficulty


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user selects ‘Easy’ for the ‘Level of Difficulty’ and ‘y’ for displaying the ‘Chance of Success’. The program correctly displays the calculated chance of success (31% = 5 / 16, i.e. maximum number of rounds divided by total number of locations), prints out the maximum number of rounds (5), the dimensions of the map (4 x 4), and total number of locations (16). It then proceeds to print the map in the correct sized grid (4 x 4) and upper limit (16) for the number of locations in the user input prompt.



Test ix

	Test ix: Show grid and chance of success in Medium difficulty


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user selects ‘Medium’ for the ‘Level of Difficulty’ and ‘y’ for displaying the ‘Chance of Success’. The program correctly displays the calculated chance of success (16% = 10 / 64, i.e. maximum number of rounds divided by total number of locations), prints out the maximum number of rounds (10), the dimensions of the map (8 x 8), and total number of locations (64). It then proceeds to print the map in the correct sized grid (8 x 8) and upper limit (64) for the number of locations in the user input prompt.




Test x

	Test x: Show grid and chance of success in Hard difficulty


	Screenshot(s) of output:
[image: ]
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user selects ‘Hard’ for the ‘Level of Difficulty’ and ‘y’ for displaying the ‘Chance of Success’. The program correctly displays the calculated chance of success (8% = 20 / 256, i.e. maximum number of rounds divided by total number of locations), prints out the maximum number of rounds (20), the dimensions of the map (16 x 16), and total number of locations (256). It then proceeds to print the map in the correct sized grid (16 x 16) and upper limit (256) for the number of locations in the user input prompt.




Test xi

	Test xi: Show output of percentage chance depending on single or two player game


	Screenshot(s) of output:
Single Player Game:
[image: ]

Two Player Game:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The user input for the number of players is stored as a variable and passed through a Match statement, when the Case is 1 it returns “You have” and when the Case is 2 it returns “Each player has” and connects it to the rest of the sentence.




Game / Round Outcomes
Test xii

	Test xii: Player 1 wins game / round in single and two player game


	Screenshot(s) of output:
Single Player Game:
[image: ]

Two Player Game:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
In a single player version of the game, the program prints “No treasure here! Try again.” before proceeding to the next round, and likewise prints “You found the treasure!” before proceeding to the end the current game. These messages are removed from the two-player version so that Player 2 still can enter a guess even if Player 1’s guess is correct in that round.

Once the input location has been matched against the treasure location (randomised once at the start of each new game), both the single and two-players versions of the game correctly identify the success and update the final treasure map with a 1 in the treasure’s location. The program also correctly uses the second person pronoun “You” in a single player game and the noun phrase “Player 1” in a two-player game.




Test xiii

	Test xiii: Player 2 wins game / round


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
Both users input their location guesses and the program correctly identifies Player 2 as successfully locating the treasure, marking the location in the final version of the map.




Test xiv

	Test xiv: Player 2 as computer wins game / round


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The Randint function generates a random integer between 1 and 16, and the program prints this as the answer for Player 2. As with Test xiii, the program correctly identifies Player 2 as successfully locating the treasure and updates the final map with the correct location, marked with a value of 1.




Test xv

	Test xv: No player wins game / round


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The program correctly identifies that none of the guesses have matched the treasure location and that the maximum number of guesses / rounds (5) has been reached, so concludes the game with a copy of the final map where a 1 is not shown because the treasure was not located.




Overall Outcomes
Test xvi

	Test xvi: No wins when single player


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
In single player mode, regardless of the number of games player, if the user does not win any games then the message above is printed and the program ends.




Test xvii

	Test xvii: Win when one / multiple games played as single player


	Screenshot(s) of output:
One Game Played:
[image: ]

Multiple Games Played:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The program correctly identified that one game had been won and that only one game had been played, so rather than printing “You won 1 of 1 games in total” it printed “You won 1 game”. However, when one game was one and multiple games had been played it correctly printed “You won 1 of 7 games in total”.




Test xviii

	Test xviii: Overall winner when two players (Best of 3)


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
When the user selects the option to play ‘Best of 3’ games in the two-player version of the game, the option to continue after each game is not provided, and the program exits after three games have been counted, printing the total scores and overall winner (or declaring a draw).




Test xix

	Test xix: Overall winner when two players (user determines exit)


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
When the user does not select the option to play ‘Best of 3’ games in the two-player version of the game, the option to continue after each game is provided, and the program exits after the game of the user’s choice, printing the total scores and overall winner (or declaring a draw).




Test xx

	Test xx: Overall draw when two players


	Screenshot(s) of output:
[image: ]


	Result: Did the programme behave as expected i.e. syntactically and logically correct? 
YES
The program correctly identified that four games were played and that both players won one game each, which it evaluated and declared as a draw between the players.





3. Final Code

[Copy and paste your code here – note, do not use a screenshot.]

Note that there is no “before” and “after” code for this Worksheet because it is “Open” – not done in class. Therefore just post your final code below]

	import random
import time

#Function to validate user selection to play / play again.
def play_select_validation(inpMsg):
    userPlayChoice = input(inpMsg).lower()
    while userPlayChoice != "y" and userPlayChoice != "n":
        userPlayChoice = input("Not a valid choice (y/n), try again: ").lower()
    return userPlayChoice

#Function to validate input as integer.
def int_validation(inpMsg):
        flag = 0
        while flag == 0:
            try:
                numberOfPlayers = int(input(inpMsg))
            except ValueError:
                print("Not a number, try again.")
            else:
                flag = 1
        return numberOfPlayers

#Function to establish map width, size, and maximum number of guesses based on difficulty level.
def map_parameters(diffChoice, width):
    baseWidth = width
    match diffChoice:
        case "easy":
            mapWidth = width * 1
        case "medium":
            mapWidth = width * 2
        case "hard":
            mapWidth = width * 4
    mapSize = mapWidth * mapWidth
    guessMaximum = (mapWidth // baseWidth) * 5 #Calculation to ensure number of guesses increases in proportion to size of map while maintaining success percentage difference.
    return mapWidth, mapSize, guessMaximum

#Function to return correct article if percentage is 8, 11, 18, 80, 81, 82, 83, 84, 85, 86, 87, 88, or 89.
def article_percentage(chanceSuccess):
    if chanceSuccess in [8, 11, 18, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89]:
        return "an"
    return "a"

#Function for banner to break up sections of output for enhanced readability.
def banner_stars():
    print()
    for counter in range (18): #Asterisks (stars) iterated through For...In Loop rather than typing 18 times.
        print("*", end=" ")
    print()

#Function to print the treasure map.
def print_map(sizeMap, widthMap, trsMap):
    for counter in range(0, sizeMap, 1):
        if counter % widthMap == 0:
            print()
        print(trsMap[counter], end=" ")

#Function to validate player's choice of location, called for both Player 1 and 2.
def player_choice_validation(playerChoice, sizeMap, playerGuesses, otherPlayerGuesses, otherPlayerNumber):
    if playerChoice < 1 or playerChoice > sizeMap:
        print(f"Guess out of range! Position must be between 1 and {sizeMap}.")
    elif playerChoice in playerGuesses:
        print("You've already guessed that! Select another position.")
    elif playerChoice in otherPlayerGuesses:
        print(f"Player {otherPlayerNumber} has already guessed that! Select another position.")

#Function for appending player's location choice to their list of choices and joining the two player lists together.
def add_player_guess(playerGuesses, playerChoice, otherPlayerGuesses):
    playerGuesses.append(playerChoice)
    player1and2Guesses = playerGuesses + otherPlayerGuesses
    #Player choice adjusted down by 1 so it correctly iterates 0 to 15 in the list, where user input is 1 to 16.
    playerChoice -= 1
    return player1and2Guesses, playerChoice

#Function to check whether player choice of location is treasure location, and return success or failure message on single player game.
def update_treasure_map(playerChoice, trsLocation, trsMap, playerWins, numPlayers):
    if playerChoice == trsLocation:
        trsMap[playerChoice] = 1
        playerWins += 1
        if numPlayers == 1:
            print(f"You found the treasure!")
    else:
        trsMap[playerChoice] = 7
        if numPlayers == 1:
            print("No treasure here! Try again.")
    return playerWins

#Function to identify which player correctly identified the location of the treasure.
def player_found_treasure(numPlayers, play1Choice, trsLocation):
    if numPlayers == 1:
        return "You"
    elif play1Choice == trsLocation:
        return "Player 1"
    else:
        return "Player 2"

#Function for output when treasure location identified, and difference if guessed in 1 round or more.
def message_found_treasure(guessCount, numPlayers, play1Choice, trsLocation, adjTrsLocation):
    if guessCount == 1:
        congratsMessage = "Amazing!"
        endMessage = "guess! :D"
    else:
        congratsMessage = "Well done!"
        endMessage = "guesses! :)"
    print(f"{congratsMessage} {player_found_treasure(numPlayers, play1Choice, trsLocation)} found the treasure at position {adjTrsLocation} in {guessCount} {endMessage}")

#Function to amend output of treasure not found when 1 or 2 players.
def player_not_found_treasure(numPlayers):
    if numPlayers == 1:
        return "You didn't find"
    else:
        return "Neither of you found"

#Function for output of player wins depending on number of games played and wins achieved.
def player_stats(numPlayers, gameNum, playerWins, playerSelect):
    if numPlayers == 1 and playerWins == 0:
        print(f"{playerSelect} didn't win any games.")
    elif numPlayers == 1 and playerWins == 1 and gameNum == 1:
            print(f"{playerSelect} won {playerWins} game.")
    else:
        print(f"{playerSelect} won {playerWins} of {gameNum} games in total.")

#Function for output message of the overall winner of the program.
def overall_winner(playerNumber):
    print(f"\nPlayer {playerNumber} is the overall winner! Well done :D\n"
          "See you both next time!")

def main():
    print("~ Welcome to the TREASURE HUNT program! ~\n"
          "Make some guesses and find the treasure!\n")

    #Selection of user options to adjust game settings.

    print("=== NUMBER OF PLAYERS ===")
    numberOfPlayers = 0
    #While Loop holds program until a selection of 1 or 2 players is made by the user.
    while numberOfPlayers != 1 and numberOfPlayers != 2:
        numberOfPlayers = int_validation("Do you want to play a 1 or 2 player game? ")
        #Output if user input is not 1 or 2 for number of players selection.
        if numberOfPlayers.is_integer() == True and numberOfPlayers != 1 and numberOfPlayers != 2:
            print("This game only supports a selection of 1 or 2 players.")

    #Additional game options if a 2 player game is selected.
    if numberOfPlayers == 2:
        print("\n=== OPTION OF COMPUTER ===")
        playComputer = play_select_validation("Would you like to play against the computer? (y/n) ")

        print("\n=== CHOICE OF EXIT ===")
        bestOfSet = 3 #Variable to hold 'Best Of' amount so this can be adjusted once here if necessary.
        gameExitChoice = play_select_validation(f"Would you like to play 'Best of {bestOfSet}'? (y/n) ")
        if gameExitChoice == "y":
            print(f"\nOK! The program will end after you have completed {bestOfSet} games.")
        else:
            print("\nOK! The program will end when you choose to exit after the conclusion of a game.")

    print("\n=== LEVEL OF DIFFICULTY ===")
    difficultyChoice = 0
    #While Loop holds program until user selects a valid difficulty level.
    while difficultyChoice != "easy" and difficultyChoice != "medium" and difficultyChoice != "hard":
        difficultyChoice = input("What difficulty do you want to play on? (Easy, Medium, Hard) ").lower()
        if difficultyChoice != "easy" and difficultyChoice != "medium" and difficultyChoice != "hard":
            print("This game only supports a difficulty selection of Easy, Medium, or Hard.")
    baseMapWidth = 4
    mapWidth, mapSize, guessMaximum = map_parameters(difficultyChoice, baseMapWidth)

    #Originally included to test the success probability of different sized maps based on difficulty, included in final code as additional option for user.
    print("\n=== CHANCE OF SUCCESS ===")
    successReveal = play_select_validation("Would you like to know the chances of finding the treasure? (y/n) ")
    if successReveal == "y":
        successChance = round((guessMaximum / mapSize)*100)
        match numberOfPlayers:
            case 1:
                print("\nYou have", end=" ")
            case 2:
                print("\nEach player has", end=" ")
        print(f"{article_percentage(successChance)} {successChance}% chance of finding the treasure. Good luck!")

    #Start of game proper.

    banner_stars()
    print(f"\nWelcome to the {numberOfPlayers} player version of Treasure Hunt. Happy digging!\n")
    if numberOfPlayers == 2 and gameExitChoice == "y":
        print(f"You will play {bestOfSet} games.")
    else:
        print(f"Play as many games as you like.")
    print(f"Each game lasts a maximum of {guessMaximum} rounds.\n"
          f"The map grid is {mapWidth} x {mapWidth} with a total of {mapSize} locations.\n"
          f"The location of the treasure is randomly generated for each game.")

    #Baseline values to establish the first game.
    player1Wins = 0
    player2Wins = 0
    gameNumber = 0

    #START OF GAME

    playAgain = "y"
    #While Loop maintains the game to run while user selects 'y' to continue when prompted in single player and not 'Best Of' version of two player game.
    while playAgain == "y":

        #The number of games is increased by 1 for each game that is played.
        gameNumber += 1
        print(f"\n=== GAME {gameNumber} ===")

        #Treasure map is set to empty at the beginning of each new game.
        treasureMap = []

        #For...In Loop used to iterate 0 values in treasureMap list based on the size of the map.
        for counter in range(0, mapSize, 1):
            treasureMap.append(0)

        #Location of the treasure is randomly generated and held as a variable.
        treasureLocation = random.randint(0, mapSize - 1)

        #Reset the guess counter to 0 at the start of each game.
        guessCounter = 0

        #The individual and combined list of guesses for Players 1 and 2 are set to empty at the start of each game.
        player1Guesses = []
        player2Guesses = []
        player1and2Guesses = player1Guesses + player2Guesses

        #Round number is set to 1 at the start of each new game.
        roundNumber = 1

        #START OF ROUND

        #While Loop to maintain the game and increase the number of rounds while the treasure has not been located and the players are within the maximum amount of guesses.
        while treasureMap[treasureLocation] != 1 and guessCounter < guessMaximum:

            #The count of guesses increase by 1 at the start of each new round.
            guessCounter += 1

            print(f"\n--- Round {roundNumber} ---\n\n"
                  f"Current map:")
            print_map(mapSize, mapWidth, treasureMap)
            print()

            #Conditional statement to display 'Player 1' when it is a two player game, otherwise not printed.
            if numberOfPlayers == 2:
                print("\nPlayer 1")
            else:
                print()

            #While Loop to hold program until Player 1 enters a valid position.
            player1Choice = 0
            while player1Choice < 1 or player1Choice > mapSize or player1Choice in player1and2Guesses:
                player1Choice = int_validation(f"Enter a position (1-{mapSize}): ")
                player_choice_validation(player1Choice, mapSize, player1Guesses, player2Guesses, 2)
            #Tuples used to store list of guesses and Player 1 choice returned from the function.
            player1and2Guesses, player1Choice = add_player_guess(player1Guesses, player1Choice, player2Guesses)
            #Variable used to store return of Player 1 wins if treasure successfully located and function updates treasure map.
            player1Wins = update_treasure_map(player1Choice, treasureLocation, treasureMap, player1Wins, numberOfPlayers)

            if numberOfPlayers == 2:
                print("\nPlayer 2")
                # While Loop to hold program until Player 2 enters a valid position.
                player2Choice = 0
                while player2Choice < 1 or player2Choice > mapSize or player2Choice in player1and2Guesses:
                    #If user has selected to play against the computer, a random integer between 1 and the map size.
                    if playComputer == "y":
                        #Computer's choice does not require validation as cannot enter a value other than between 1 and map size.
                        player2Choice = random.randint(1, mapSize)
                        print(f"Enter a position (1-{mapSize}): ", end="")
                        time.sleep(1)
                        print(player2Choice)
                    #If user has not selected to play against the computer, a second user can enter a value.
                    else:
                        player2Choice = int_validation(f"Enter a position (1-{mapSize}): ")
                    #The input from the computer or user is then validated as it was for Player 1.
                    player_choice_validation(player2Choice, mapSize, player2Guesses, player1Guesses, 1)
                #Tuples used to store list of guesses and Player 2 choice returned from the function.
                player1and2Guesses, player2Choice = add_player_guess(player2Guesses, player2Choice, player1Guesses)
                # Variable used to store return of Player 2 wins if treasure successfully located and function updates treasure map.
                player2Wins = update_treasure_map(player2Choice, treasureLocation, treasureMap, player2Wins, numberOfPlayers)

            #Increases the count of rounds by 1.
            roundNumber += 1

        #END OF GAME (AFTER FINAL ROUND)

        #Output message from While Loop exists when treasure is located or maximum number of guesses reached.
        banner_stars()
        print("\nGAME OVER!\n")

        if player1Choice == treasureLocation or (numberOfPlayers == 2 and player2Choice == treasureLocation):
            adjustedTreasureLocation = treasureLocation + 1
            message_found_treasure(guessCounter, numberOfPlayers, player1Choice, treasureLocation, adjustedTreasureLocation)
        else:
            print(f"Oh no! {player_not_found_treasure(numberOfPlayers)} the treasure in {guessMaximum} guesses! D:")

        print("\nFinal map:")
        print_map(mapSize, mapWidth, treasureMap)

        #Option to play again is output when one player game, or two player game without 'Best Of' selected.
        if numberOfPlayers == 1 or (numberOfPlayers == 2 and gameExitChoice == "n"):
            playAgain = play_select_validation("\n\nWould you like to play again? (y/n) ")
        #When two player game with 'Best Of' exit selected, script selects 'y' until the number of games reaches the set 'Best Of' value.
        elif numberOfPlayers == 2 and gameExitChoice == "y" and gameNumber < bestOfSet:
            print()
            playAgain = "y"
        else:
            print()
            playAgain = "n"

        if playAgain == "y":
            banner_stars()
            print("\nNEW GAME!")
        elif playAgain == "n":
            banner_stars()
            print("\nEND OF PROGRAM STATS!\n")

            #END OF PROGRAM (i.e. all games concluded)

            #End of program win statistics depending on number of players and number of games won to determine final winner (if any).
            if numberOfPlayers == 1:
                player_stats(numberOfPlayers, gameNumber, player1Wins, "You")
                if player1Wins == 0:
                    print("Better luck next time!")
                else:
                    print("See you next time!")
            else:
                player_stats(numberOfPlayers, gameNumber, player1Wins, "Player 1")
                player_stats(numberOfPlayers, gameNumber, player2Wins, "Player 2")
                if player1Wins > player2Wins:
                    overall_winner(1)
                elif player1Wins < player2Wins:
                    overall_winner(2)
                elif player1Wins == 0 and player2Wins == 0:
                    print("\nNeither of you won any games! D:\n"
                          "Better luck next time!")
                else:
                    print("\nIt was a draw! Well done both :D\n"
                          "See you next time!")

main()
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