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[bookmark: _Toc90042010]Introduction
This report will discuss the importance of Object-Oriented Programming. It will also illustrate the main concepts with examples of code, the author of this document has written.
[bookmark: _Toc90042011]The Importance of Object-Oriented Programming
[bookmark: _Toc90042012]What is OOP?
Object Oriented Programming is a programming paradigm that is characterised by objects. These objects are entities that contain the properties of that object and their associated methods. Most, if not all the actions in an object-oriented program come from sending data between objects [1]. This is done to break a program down into smaller parts. These smaller parts are called classes which can inherit from each other and polymorph. The aim of this is to compartmentalise the code, it binds together the data and the functions that operate on them meaning that no other piece of code in the program can access the data [2]. OOP can allow multiple instances of the same object without any interference making programs very powerful and useful.
[bookmark: _Toc90042013]Classes
Classes have their attributes defined by the programmer and these attributes are owned by the class itself.
	Header File
class Card {
	private:
		string _face;
		string _suit;
		int _value;

	public:
		Card();
		Card(string face, string suit, int value);

		string getFace();
		void setFace(string face);
		string getSuit();
		void setSuit(string suit);
		string getValue();
		int getValueInt();
		void setValue(int value);
		void printCard();
};


Table 1
In Table 1 there is an example of a class called “Card” where it’s attributes are defined under the private access modifier. Private was used here to encapsulate the attributes stopping them from being access outside the class. For these private variables an underscore is used as a prefix. This is following a common programming practice and makes it easier to see that the variables are private. This makes debugging easier as if something goes wrong, the programmer knows where to look and it doesn’t affect other parts of the program.
Under the public access modifier, prototype functions are created to allow access to the private, protected and public attributes of a class. This does break the encapsulation, but this means there is one way to access the data, so it is still fairly secure and debugging is then in a smaller area.
	CPP File
#include "Card.h"

Card::Card() {
	_face = "";
	_suit = "";
	_value = 0;
}

Card::Card(string face, string suit, int value) {
	_face = face;
	_suit = suit;
	_value = value;
}

string Card::getFace() {
	return _face;
}

void Card::setFace(string face) {
}

string Card::getSuit() {
	std::cout << _suit << endl;
	return string();
}

void Card::setSuit(string suit) {
}

string Card::getValue() {
	return string();
}

int Card::getValueInt() {
	return _value;
}

void Card::setValue(int value) {
}

void Card::printCard() {
	std::cout << _face << endl;
	std::cout << _suit << endl;
	std::cout << _value << endl;
	std::cout << "------" << endl;
}



Table 2
In the CPP file in Table 2, the default constructor is written. It has the same as the class and has no return value. This sets the classes default state by initialising all the variables.
The parameterised constructor has arguments passed to it to help initialise the object with different values when it is created.
The concept of constructors has been applied throughout the program as each object has needed initialisation with default values and a way to initialise it with initial values. This creates the object and prepares it for use so data can be passed into the object [3].
A destructor is a function in the class that is automatically invoked whenever an object is going to be destroyed. Objects are allocated on the heap, which is dynamic, meaning more and more objects can be allocated on it, so it is a good idea to delete objects when they are not used anymore to prevent memory leaks causing computers to have performance issues [4] [5].
	Header File
~Scoreboard();

CPP File
Scoreboard::~Scoreboard() { }

Source.cpp file
        ScoreboardPoly* scoreboard = new ScoreboardPoly(colourList[i], players[i].getTotal());
        Scoreboard* printScores = scoreboard;
        printScores->printBoard();
        delete scoreboard;


Table 3
The author of this document has used a destructor in the “Scoreboard” class as seen in Table 3. This is to help with the memory management as it will be automatically deleted when it is out of scope. The objects that are created with the “new” expression are manually deleted to free up resources following good programming practices.
Table 3 shows how classes have been implemented in the program. This instance of the class (scoreboard) is now an object in the program that can be passed data to carry out functionality.
	Header File
		void setPlayerColour(string colour);
		string getPlayerColour();

CPP File
void Scoreboard::setPlayerColour(string colour) {
	_playerColour = colour;
}

string Scoreboard::getPlayerColour() {
	return _playerColour;
}


Table 4
In the CPP file, the prototype functions from the header file are realised. These are usually getters and setters. As seen in Table 4, setter functions are used to take data into the object and store it in an initialised variable. Getters then allow you to get the data to be used elsewhere in the program. Getters and setters are used as they are more secure than just allowing public access to variables inside of objects. They provide a more secure way of external access.
[bookmark: _Toc90042014]Inheritance
Inheritance is a procedure in object-oriented programming languages that is used to define objects that are like other objects. Within the object a parent/super/base class can is created. From this, other similar classes can be created called child/derived classes. These child classes inherit the attributes of the parent class or classes. The parent classes should be designed to represent a generic object, so that everything in the parent class is common to everything in the child class [6].
In C++ the private variables cannot be accessed directly from the child classes, therefore getters and setters should be used instead [7]. This will allow child classes to use the data without having to write more code to pass it into the child class via an object in the main function.
How have I used inheritance, why have I used it, why is it good.
In the author of this documents program, inheritance was used for the “ScoreboardPoly” class. It should have also been used for the “Scoreboard” class to get the players colours in the game, but it caused some problems.
	Scoreboard
Scoreboard::Scoreboard() {
	_playerColour = "";
	_playersPoints = 0;
}

Scoreboard::Scoreboard(string playerColour, int playersPoints) {
	_playerColour = playerColour;
	_playersPoints = playersPoints;
}

void Scoreboard::printScoreboard() {
	std::cout << "The scoreboard standings: " << std::endl;
}

void Scoreboard::setPlayerColour(string colour) {
	_playerColour = colour;
}

string Scoreboard::getPlayerColour() {
	return _playerColour;
}

int Scoreboard::getPlayersPoints() {
	return _playersPoints;
}

void Scoreboard::printBoard() {
	cout << "Scoreboard" << endl;
}

Scoreboard::~Scoreboard() { }

ScoreboardPoly
ScoreboardPoly::ScoreboardPoly() {
}

ScoreboardPoly::ScoreboardPoly(string playerColour, int playerPoints) : Scoreboard(playerColour, playerPoints) {

}

void ScoreboardPoly::printBoard() {
	cout << getPlayerColour() << "'s score is: " << getPlayersPoints() << endl;
}


Table 5
In Table 5 it inherits the parent class “Scoreboard” which has the players colour and total points to print out a scoreboard to the players to show their standings. As an improvement to this program, inheritance should have been used properly, this would save the programmer from writing the code for the parent class to get the players colours again making for a cleaner and easier to maintain program.
[bookmark: _Toc90042015]Polymorphism
250 on polymorphism, what it is how I’ve used it in a simple way, why it’s useful and can be very powerful/useful don’t need to make lots of the same method? Same method
Polymorphism allows the same function to have many forms. It is implemented when classes are related by inheritance. Depending on the type of object that invokes a function, a different form of that function will run to produce the desired output [8].
	Scoreboard Header File
virtual void printBoard();

Scoreboard CPP File
void Scoreboard::printBoard() {
	cout << "Scoreboard" << endl;
}

ScoreboardPoly Header File
void printBoard();

ScoreboardPoly CPP File
void ScoreboardPoly::printBoard() {
	cout << getPlayerColour() << "'s score is: " << getPlayersPoints() << endl;
}

Implementation
        ScoreboardPoly* scoreboard = new ScoreboardPoly(colourList[i], players[i].getTotal());
        Scoreboard* printScores = scoreboard;
        printScores->printBoard();
        delete scoreboard;
        // Would ideally give them 1 point for each hand won.
        //ScoreboardPoly score = ScoreboardPoly(colourList[i], players[i].getTotal());
        //score.printBoard();


Table 6
In the author of this documents program, polymorphism was used for the demonstration of it. Visible in Table 6, the “virtual” keyword is used to ensure that the function is overridden by the one in the child class and the correct text is printed.
A pure virtual function could also be used where the function does not need a definition, but only a declaration. This allows for the function in the child class to be redefined to suit the objects in that class [8].
Polymorphism can used by overriding a function, as seen in the commented code in Table 6. Or downcast to the child class, which is the implementation the author of this document has gone with. 
[bookmark: _Toc90042016]Other Implementations
Within the program the memory reference operator “&” has been used.
	    cout << "The losers: " << endl;
    for (PlayersHand& player : players) {
        for (int i = 0; i < players.size(); i++) {
            if (players[i].getTotal() > 21) {
                cout << players[i].getColour() << " lose" << endl;
            }
        }
    }


Table 7
In Table 7 it is seen that it iterates over the current players, using their memory references to get each different player as an explicit type. Without the ampersand, it would only find one player, leading to the game not functioning properly. With this implementation, each player will be its own object that can have data sent to it and read from it.
[bookmark: _Toc90042017]Conclusion
Finally, the author of this document thinks that the programming concepts that have been applied have been documented.

[bookmark: _Toc90042018]Tests
	Test 1

Description
If a user gets dealt an “Ace” card and their hand total value is over 10. Should turn aces value from 11 to 1.

Expected Outcome
Players hand total is 20, next card is an Ace. Hand total should be 21.

Actual Outcome
[image: ]
Hand total is 21.

Pass/Fail
Pass

	Test 2

Description
Entering non valid number to start game doesn’t brick the game.

Expected Outcome
Players should not be able to enter anything but the prompted number.

Actual Outcome
[image: ]
Player cannot enter anything but the prompted number.

Pass/Fail
Pass

	Test 3

Description
More than 1 player functionality works. Prints the correct amount of players and cycles through correct amount of players hands.

Expected Outcome
4 players selected, colours printed, 4 hands dealt.

Actual Outcome
[image: ]

[image: ]

[image: ]

4 player colours printed, 4 hands dealt, 4 players on scoreboard.

Pass/Fail
Pass

	Test 4

Description
Menu allows player to see scoreboard and game rules.

Expected Outcome
Players 

Actual Outcome
[image: ]
Game rules are printed.

[image: ]
Scoreboard printed.

Pass/Fail
Pass

	Test 5

Description
The stick or twist functionality work.

Expected Outcome
Red player should get 21 from twisting and green player should stay at 14.

Actual Outcome
[image: ]
Red player gets 21, green stays at 14.

Pass/Fail
Pass



[bookmark: _Toc90042019]Video Demo
Liam Smalldon 1910726 - OOP Video Demonstration - YouTube
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[bookmark: _Toc90042021]Appendices
	Source.cpp

#include <iostream>
#include <string>
#include <vector>
#include <stdlib.h>     /* srand, rand */
#include <time.h>       /* time */
#include <algorithm>

#include "PlayerColour.h"
#include "Deck.h"
#include "Card.h"
#include "PlayersHand.h"
#include "Scoreboard.h"
#include "ScoreboardPoly.h"

using namespace std;

// Prototypes
void welcome();
void blackjackRules();
void startGame();
void choosePlayerCount(int playerCount);
void playGame(int playerCount);
void openMenu(int playerCount, vector<string> colourList, vector<PlayersHand> players);
void showScoreboard(int playerCount, vector<string> colourList, vector<PlayersHand> players);

int main() {

    welcome();
    blackjackRules();
    startGame();

}

void welcome() {
    cout << "                         Welcome to Black Jack!" << endl;
    cout << "-------------------------------------------------------------------------" << endl;
}

/// <summary>
/// Prints games rules
/// </summary>
void blackjackRules() {
    cout << "The rules:" << endl;
    cout << "= -The goal of this blackjack game is to beat the other players hand without going over 21." << endl;
    cout << "= -Face cards are worth 10. Aces are worth 1 or 11, whichever makes a better hand." << endl;
    cout << "= -Each player starts with two cards" << endl;
    cout << "= -To 'Twist' is to ask for another card. To 'Stick' is to hold your total and end your turn." << endl;
    cout << "= -If you go over 21 you bust." << endl;
    cout << "= -If you are dealt 21 from the start(Ace & 10), you got a blackjack." << endl;
}

/// <summary>
/// Asks players if they're read to play
/// Asks and gets how many players there will be
/// </summary>
void startGame() {
    int startGame = 0;
    int playerCount;
    while (startGame != 1) {
        cout << "-------------------------------------------------------------------------" << endl;
        cout << "Press '1' when you are ready to start playing" << endl;
        while (!(std::cin >> startGame)) {
            std::cin.clear();
            std::cin.ignore(std::numeric_limits<std::streamsize>::max(), '\n'); // https://stackoverflow.com/questions/22282388/stopping-the-user-from-entering-letters-c
            cout << "Please only enter a number!" << endl;
        }
    }

    if (startGame == 1) {
        cout << "Choose how many players will be playing 1 - 4 (total 4 players)" << endl;
        std::cin >> playerCount;
        choosePlayerCount(playerCount);
    }

}

/// <summary>
/// Choose how many players there will be for the game.
/// </summary>
/// <param name="playerCount">The chosen amount of players.</param>
void choosePlayerCount(int playerCount) {
    PlayerColour* getPlayers = new PlayerColour(); // Allocate object on the heap
    getPlayers->printPlayerCount(playerCount);
    delete getPlayers;

    playGame(playerCount);

}

/// <summary>
/// Function where main game is played.
/// </summary>
/// <param name="playerCount">The chosen amount of players.</param>
void playGame(int playerCount) {
    cout << endl;
    PlayerColour colours = PlayerColour();
    vector<string> colourList = colours.getColours();

    PlayersHand playersHand = PlayersHand();
    vector<PlayersHand> players;
    for (int i = 0; i < playerCount; i++) {
        PlayersHand player = PlayersHand(colourList[i]);
        players.push_back(player);
        playersHand.setColour(colourList[i]);
        cout << endl;
    }

    Deck playingDeck = Deck();

    cout << endl;
    cout << endl;
    cout << endl;

    vector<Card>deckOfCards = playingDeck.getCards();
    for (int i = 0; i < 2; i++) {
        for (int j = 0; j < 2; j++) {
            std::random_shuffle(deckOfCards.begin(), deckOfCards.end());
            playersHand.setPlayersHand(deckOfCards[i]);
        }
    }

    int menuChoice = 0;

    cout << "=========" << endl;
    cout << "Game Starting" << endl;
    cout << "Would you like to see the Menu?" << endl;
    cout << "Press 1 for yes, 2 for no." << endl;
    cin >> menuChoice;

    if (menuChoice == 1) {
        openMenu(playerCount, colourList, players);
    } else {
        cout << "Continuing with game" << endl;
    }

    int playersChoice = 0;

    bool handBeingPlayed = true;

    while (handBeingPlayed == true) {

        for (PlayersHand& player : players) {
            for (int i = 0; i < 2; i++) {
                std::random_shuffle(deckOfCards.begin(), deckOfCards.end());
                player.setPlayersHand(deckOfCards[i]);
            }
        }

        for (int i = 0; i < players.size(); i++) {
            players[i].getPlayersHand();
            cout << players[i].getColour() << " 1 for Stick or 2 for twist." << endl;
            cin >> playersChoice;

            if (playersChoice == 1) {
                std::cout << "Okay! You stuck!" << endl;
                cout << "Player Colour " << players[i].getColour() << "'s total is: " << players[i].getTotal() << endl;
                cout << endl;
            }
            else if (playersChoice == 2) {
                std::cout << "Twisting.." << endl;
                Card twist = playingDeck.dealCard();
                players[i].setPlayersHand(twist);
                cout << "Player Colour " << players[i].getColour() << "'s total is: " << players[i].getTotal() << endl;
                cout << endl;

                if (players[i].getTotal() > 21) {
                    cout << "Player Colour " << players[i].getColour() << "'s total is: " << players[i].getTotal() << ". Player busts" << endl;
                    cout << endl;
                }
            }
        }
        handBeingPlayed = false;
    }

    cout << endl;
    cout << endl;
    cout << endl;

    cout << "The losers: " << endl;
    for (PlayersHand& player : players) {
        for (int i = 0; i < players.size(); i++) {
            if (players[i].getTotal() > 21) {
                cout << players[i].getColour() << " lose" << endl;
            }
        }
    }

    cout << "The potential winners are: " << endl;

        for (int i = 0; i < players.size(); i++) {
            if (players[i].getTotal() <= 21) {
                cout << "Player Colour " << players[i].getColour() << "'s total is: " << players[i].getTotal() << endl;
            }
        }

    
    cout << "The winners are: " << endl;
    for (PlayersHand& player : players) {
        for (int i = 0; i < players.size(); i++) {
            if (players[i].getTotal() == 21) {
                cout << "Player Colour " << players[i].getColour() << " got " << players[i].getTotal() << ". Winner!" << endl;
            }
        }
    }

    cout << "=========" << endl;
    cout << "Game Starting" << endl;
    cout << "Would you like to see the Menu?" << endl;
    cout << "Press 1 for yes, 2 for no." << endl;
    cin >> menuChoice;

    if (menuChoice == 1) {
        openMenu(playerCount, colourList, players);
    }
    else {
        cout << "Continuing with game" << endl;
    }

    cout << "=========" << endl;
}

/// <summary>
/// Menu for player to select what they want to see/do
/// </summary>
/// <param name="playerCount">The amount of players</param>
/// <param name="colourList">The players colours tied to the amount</param>
/// <param name="players">Players hand of cards</param>
void openMenu(int playerCount, vector<string> colourList, vector<PlayersHand> players) {
    int choice = 0;
    cout << "Here is the menu" << endl;
    cout << "Press 1 for the rules." << endl;
    cout << "Press 2 for the scoreboard." << endl;
    cout << "Press 3 to resume game." << endl;
    cin >> choice;

    switch (choice) {
    case 1:
        blackjackRules();
        cout << endl;
    case 2:
        showScoreboard(playerCount, colourList, players);
        cout << endl;
    case 3:
        cout << "Resuming game" << endl;
    }
}

/// <summary>
/// Prints the players colour and their assigned score
/// </summary>
/// <param name="playerCount">The amount of players</param>
/// <param name="colourList">The players colours tied to the amount</param>
/// <param name="players">Players hand of cards</param>
void showScoreboard(int playerCount, vector<string> colourList, vector<PlayersHand> players) {

    for (int i = 0; i < playerCount; i++) {
        ScoreboardPoly* scoreboard = new ScoreboardPoly(colourList[i], players[i].getTotal());
        Scoreboard* printScores = scoreboard;
        printScores->printBoard();
        delete scoreboard;
        // Would ideally give them 1 point for each hand won.
        //ScoreboardPoly score = ScoreboardPoly(colourList[i], players[i].getTotal());
        //score.printBoard();
    }

}

	#pragma once

// Card.h

#include <iostream>
#include <string>
#include <vector>

using namespace std;

class Card {
	private:
		string _face;
		string _suit;
		int _value;

	public:
		Card();
		Card(string face, string suit, int value);

		string getFace();
		void setFace(string face);
		string getSuit();
		void setSuit(string suit);
		string getValue();
		int getValueInt();
		void setValue(int value);
		void printCard();
};



	// Card.cpp

#include "Card.h"

Card::Card() {
	_face = "";
	_suit = "";
	_value = 0;
}

Card::Card(string face, string suit, int value) {
	_face = face;
	_suit = suit;
	_value = value;
}

string Card::getFace() {
	return _face;
}

void Card::setFace(string face) {
}

string Card::getSuit() {
	std::cout << _suit << endl;
	return string();
}

void Card::setSuit(string suit) {
}

string Card::getValue() {
	return string();
}

int Card::getValueInt() {
	return _value;
}

void Card::setValue(int value) {
}

void Card::printCard() {
	std::cout << _face << endl;
	std::cout << _suit << endl;
	std::cout << _value << endl;
	std::cout << "------" << endl;
}


	#pragma once

// Deck.h

#include <iostream>
#include <string>
#include <vector>
#include "Card.h"

class Deck {
private:
	vector<Card> _cards;
public:
	Deck();
	Deck(vector<Card> cards);
	vector<Card> getCards(); // a list of card obnject

	void setCards(vector<Card> cards);
	Card dealCard();

};



	// Deck.cpp

#include "Deck.h"

/// <summary>
/// Create a deck of 52 cards, with face and suit and a value to be totalled.
/// </summary>
Deck::Deck() {
	string face[13] = { "Ace", "Two", "Three", "Four", "Five", "Six", "Seven", "Eight", "Nine", "Ten", "Jack", "Queen", "King" };
	string suit[4] = { "Diamonds", "Clubs", "Hearts", "Spades" };
	int cardValue[13] = { 11, 2, 3, 4, 5, 6, 7, 8, 9, 10, 10, 10, 10 };
	vector<Card> cards = {};
	for (int suitNumber = 0; suitNumber < 4; suitNumber++) {
		for (int value = 0; value < 13; value++) {
			Card card = Card(face[value], suit[suitNumber], value[cardValue]);
			cards.push_back(card);
			// cout << face[value] << suit[suitNumber] << value[cardValue] << endl;
			// card.printCard(); // Checks to see if card deck prints (working)
		}
	}
	_cards = cards;
};

Deck::Deck(vector<Card> cards) {
	_cards = cards;
};

vector<Card> Deck::getCards() {
	return _cards;
}


void Deck::setCards(vector<Card> cards) {
	_cards = cards;
}

/// <summary>
/// Card from deck created. Not randomised.
/// </summary>
/// <returns>Card to deal to player when twisting</returns>
Card Deck::dealCard() {
	Card cardToDeal = _cards[0];
	return cardToDeal;
}



	#pragma once

// PlayerColour.h

#include <string>
#include <vector>

using namespace std;

class PlayerColour {
	private:
		vector<string> _colours = { "Red", "Green", "Blue", "Yellow" };
		vector<string> _playerSetColours = { };

	public:
		PlayerColour();

		void setColours(string incoming);
		vector<string> getColours();

		void printPlayerCount(int playerCount);

};


	// PlayerColour.cpp

#include <iostream>
#include <string>

#include "PlayerColour.h"

using namespace std;

PlayerColour::PlayerColour() {
	vector<string> _colours = { "Red", "Green", "Blue", "Yellow" };
	vector<string> _colours2 = { };

}

vector<string> PlayerColour::getColours() {
	return vector<string>(_colours);
}

void PlayerColour::setColours(string playerAmountToColour) {
	_playerSetColours.push_back(playerAmountToColour);
}


void PlayerColour::printPlayerCount(int playerCount) {
	cout << "The players are; ";
	for (int i = 0; i < playerCount; i++) {
		cout << _colours[i] << ", ";
	}
	cout << endl;
}


	#pragma once

// PlayersHand.h

#include <iostream>
#include <string>
#include <vector>

#include "Card.h"

class PlayersHand {
private:
	vector<Card> _playersHand;
	string _colour;

public:
	PlayersHand();
	PlayersHand(string colour);
	void setColour(string setColour);
	void printColour();
	void setPlayersHand(Card _playersHand);
	void getPlayersHand();

	string getColour();

	int getTotal();
	void clearHand();
};


	// PlayersHand.cpp

#include <iostream>
#include <string>
#include <vector>

#include "PlayersHand.h"

using namespace std;

PlayersHand::PlayersHand() {
	_colour = "";
	_playersHand = {}; // Instansiate empty hand.
}

PlayersHand::PlayersHand(string colour) {
	_colour = colour;
	_playersHand = {};
}

void PlayersHand::setColour(string setColour) {
	_colour = setColour;
}

void PlayersHand::printColour() {
	std::cout << _colour << ", ";
}

void PlayersHand::setPlayersHand(Card card) { // Add card object
	_playersHand.push_back(card);
}

void PlayersHand::getPlayersHand() { // Show the hand
	cout << "Players hand:" << endl;
	for (int card = 0; card < _playersHand.size(); card++) {
		_playersHand[card].printCard();
	}
}

string PlayersHand::getColour() {
	return _colour;
}

/// <summary>
/// Gets the total of the players hand.
/// If player has ace and total is more than 10, turn it's value to 1.
/// </summary>
/// <returns>int totalHandValue - The total the cards amount to in the players hand</returns>
int PlayersHand::getTotal() {
	int totalHandValue = 0;
	bool hasAce = false;

	for (int i = 0; i < _playersHand.size(); i++) {
		totalHandValue = totalHandValue + _playersHand[i].getValueInt(); // Gets value of card, but prints string? What
		//cout << "Int value " << _playersHand[i].getValueInt() << endl;
		//cout << "Should not be 24" << totalHandValue << endl;
		if (_playersHand[i].getFace() == "Ace") {
			hasAce = true;
		}
		// Make Ace value of 1 if hand total is more than 10.
		if (hasAce && totalHandValue > 10) {
			totalHandValue -= 10; // Takeaway 10 to make ace 1
		}
	}
	return totalHandValue;
}

/// <summary>
/// Clear the players hand ready for the next round.
/// </summary>
void PlayersHand::clearHand() {
	_playersHand.clear();
}


	#pragma once

// Scoreboard.h

#include <iostream>
#include <string>

#include "PlayersHand.h"

using namespace std;

class Scoreboard {
	private:
		string _playerColour;
		int _playersPoints;

	public:
		Scoreboard();
		Scoreboard(string playerColour, int playersPoints);
		void printScoreboard();
		void setPlayerColour(string colour);
		string getPlayerColour();
		int getPlayersPoints();
		virtual void printBoard();

		~Scoreboard();
};



	// Scoreboard.cpp

#include "Scoreboard.h"
#include <iostream>
#include <string>

using namespace std;

Scoreboard::Scoreboard() {
	_playerColour = "";
	_playersPoints = 0;
}

Scoreboard::Scoreboard(string playerColour, int playersPoints) {
	_playerColour = playerColour;
	_playersPoints = playersPoints;
}

void Scoreboard::printScoreboard() {
	std::cout << "The scoreboard standings: " << std::endl;
}

void Scoreboard::setPlayerColour(string colour) {
	_playerColour = colour;
}

string Scoreboard::getPlayerColour() {
	return _playerColour;
}

int Scoreboard::getPlayersPoints() {
	return _playersPoints;
}

void Scoreboard::printBoard() {
	cout << "Scoreboard" << endl;
}

Scoreboard::~Scoreboard() { }


	#pragma once

// ScoreboardPoly.h

#include <iostream>
#include <string>

#include "Scoreboard.h"

class ScoreboardPoly : public Scoreboard {
	public:
		ScoreboardPoly();
		ScoreboardPoly(string playerColour, int playerPoints);

		void printBoard();
};



	// ScoreboardPoly.cpp

#include <iostream>
#include <string>

#include "ScoreboardPoly.h"

using namespace std;

ScoreboardPoly::ScoreboardPoly() {
}

ScoreboardPoly::ScoreboardPoly(string playerColour, int playerPoints) : Scoreboard(playerColour, playerPoints) {

}

void ScoreboardPoly::printBoard() {
	cout << getPlayerColour() << "'s score is: " << getPlayersPoints() << endl;
}
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