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1. [bookmark: _Toc7989444]Introduction

The aim of this module was to understand the syntax and semantics of a high-level programming language and develop programs using good programming practices. Simple algorithms were needed to develop solutions to the programming problems presented.
Selection and deployment of basic software constructs (C++) using simple algorithms in the development of problem solving for exercise 1, 2 and 3. [1]

2. [bookmark: _Toc7989445]Exercise 1 (50%)

2.1. [bookmark: _Toc7989446]Aims of the Exercise

· Build a two-player game.
· The first player enters seven values between 1 and 10.
· The game commences.
· The first value is displayed to the second player.
· The second player is asked to guess whether the next value to appear is higher or lower than the previous value.
· Upper ‘L’ or ‘H’ or lower case ‘l’ or ‘h’ can be inputted using the keyboard.
· The second player enters either higher or lower.
· If the second player is correct, then the second value entered by player one is displayed.
· The next value is displayed, and the second player enters either higher or lower based on the displayed value.
· The game repeats.
· If the second player is incorrect at any point in the game, then the game ends and the first player wins.
· If the second player guesses correctly all seven values – higher or lower – then the second player wins.





2.2. [bookmark: _Toc7989447]List of Problems Solved

· Successful loop using array and conditional statements.
· Removing all 7 values entered by player 1 before being displayed to player 2 – ensure only first value inputted by player 1 is displayed to player 2.
· Entry of lower case ‘l’ by player 2 terminated game even if answer was correct.
· Command ‘press any key to continue’ – if you entered a ‘h’ or ‘l’ then programme jumped to the next value presented to player 2 i.e. a ‘go’ was missed for player 2.
· If player 2 wins the game – terminate the game and display player 2 wins.
· If Player 2 guesses incorrectly, then a message would display stating that player 1 has won.
3. [bookmark: _Toc7989448]Evidence/Examples of Problems Solved Before Coding

Before any coding took place, the task of creating the higher or lower game was analysed by writing down on paper what the scope and constraints of the problems were. The reason for this was to follow software development lifecycle principles to analyse, design, implement and test the code that was to be created.
Problem solving strategies were used such as breaking the problems down into smaller problems and solving the easier problems first where possible.  
The first step was to list any functions, loops or conditional statements that would be needed for exercise 1. The screenshots below show them:
[image: ]
[bookmark: _Toc7990014]Figure 1 – Functions Needed

The functions that were need was listed. The idea was that two functions would be used one to ask the first user to enter 7 values. The function would then store these values in an array created in the main program. 

[image: ]
[bookmark: _Toc7990015]Figure 2 – Loops needed and why

It was identified that functions would be used to break down these problems into more manageable and understandable calculations. Functions are subprocesses that can be programmed to isolate and work on problems to make them easier to solve or to delegate different tasks for larger software development projects.
The first function created was to ask player 1 to enter 7 values. The function was named Storing7Values(). Integer values would need to be stored in an array. 
The second function was called Player1Numbers(). The numbers entered by player 1 would need to be assigned to the player[7] array.
The third function created was called Player2Guesses(). This function would ask the user to enter 7 higher or lower guesses. 

The screenshots below identify some of the pseudocode that was written down to solve the problems;
[image: ][bookmark: _Toc7990016]Figure 3 – Single Array used to solve the problems

As can be seen from the screenshot to the left. A single array was used with conditional statements checking if the input entered compared to the previous value of the array. The program was then set to assign the result to a variable created to store the value entered. The variable called correct was changed to number to store the values as the program progressed.

Conditional statements were used to check if the condition was true or false. If true a message would be displayed that the guess was correct. If the condition compared to false, then a message would display stating that player 2 guessed  incorrectly and player 1 had won. [2]





3.1. [bookmark: _Toc7989449]Evidence/Examples of Development Stages

Developing the high or low game, the first idea was to use two arrays. The first array would be used to store Player 1 chosen values. The second array was used to store the high or low guesses entered by Player 2. This proved difficult to compare the two arrays together using conditional statements as there was two different data types. [3]
The screenshot below shows how this idea was developed on paper

[image: ]
[bookmark: _Toc7990017]Figure 4 – Attempt to use two arrays




4. [bookmark: _Toc7989450]Gathered Research

Research was carried out in order to find the best way to solve and address this problem. It was then decided to take a different approach. Functions were created for player 1, player 2 and a function to read the entered values. This was achieved by checking the current value in the array to see if it was greater than or less than the previous number. The less than value was used to represent lower values and the greater value was used for the Higher values entered. 

5. [bookmark: _Toc7989451]Testing

5.1. [bookmark: _Toc7989452]The Inputs

The completed software required tests to be carried out to ensure the game could understand the values being entered. The tests are designed to find any bugs or issues with the game. The inputs would be constrained by the seven values entered between 1 and 10.
 To repeatedly ask user one for a value seven times, required the use of a for loop. A for loop is used when the number of iterations of a question or input/outputs are known. The for loop would add the value entered by player 1 to an array. First, player 1 would enter the seven values which are then stored in an array.  An array is an area in memory that groups like data type values together. 
Testing this part of the code required values to be entered on numbers lower than 1 and greater than ten. Tests were also carried out on different values entered that were legal within the program to ensure the correct results were displayed. The tests conducted on the screen also needed to work with the rest of the program once it was completed to ensure no errors were present.
The next part of the game required player 2 to enter seven higher or lower guesses. A for loop was again needed to ask the user to enter there guesses for 7 iterations. Conditional statements were needed for this part of the code. Conditional statements check if a condition falls within a range or a value and carries out an action based on these conditions.  The high values were represented by the > than sign. Lower than values were represented by the < sign. Player two needed to enter h or H for higher or l, L for lower. The four different inputs all needed to be tested to ensure the correct results or actions were carried out by the program.

5.2. [bookmark: _Toc7989453]Expected Outcomes

The outcomes expected from this testing was to produce no errors on the screen. To ensure that the game would display the right results. The game would need to be stable and have clear instructions to follow. The game would need to be able to work out if the incorrect value entered would result in a message being displayed by the player 2 that they have guessed incorrectly and that player 1 has won the game.
Each part of the game was tested separately where possibly and then together with the rest of the code.

Player 1 testing
Tests were conducted for the minimum, middle and maximum values for the possible 7 questions asked. No values less than 0 or greater than 10 would be acceptable. The below screenshots show the results:
[image: ]
[bookmark: _Toc7990018]Figure 5 – Player one testing

The above screenshot shows the minimum value of 0, the middle value of 5 and the maximum value of 10 all being entered without issue. If issues were found then a message would display stating that the values were outside the permitted range,
The value of -1,  and  11 were also inputted to check that these values would not get stored in the array created. Instead a message would display asking the user to enter permitted values.

The below screenshots confirm the values stored in the array.(This was then removed from view of player 2 as the game continued).
[image: ]
[bookmark: _Toc7990019]Figure 6 – Values stored in an array 


As can be seen below, all seven numbers entered are displayed

[image: ]
 The screenshot Below shows elements that were stored in the int numbers array

A message was then displayed requesting another number to be entered. 
    

 
The element statements showing were then hidden from view for player 2.

[bookmark: _Toc7990020]Figure 7 – values stored by player one


Player 2 Testing
Tests were conducted to ensure that the seven questions were looping correctly. The ranges for the tests included entering h or H and l or L to represent high and low seven times. 
The below screenshots show some of these results.

Correct guess for a higher value
[image: ]
[bookmark: _Toc7990021]Figure 8 – Display Correct Guesses 


Correct guess for a lower value
[image: ]
[bookmark: _Toc7990022]Figure 9 – Correct guess for a lower value
If all guesses are correct, then the message in the below screenshot will state that Player 2 Wins.
[image: ]
[bookmark: _Toc7990023]Figure 10 – Player two wins the game
If any guesses are incorrect, then the below message is displayed and the game ends.
[image: ]
[bookmark: _Toc7990024]Figure 11 – Incorrect number – Player one wins the game


6. [bookmark: _Toc7989454]Exercise 2 30%

6.1. [bookmark: _Toc7989455]The aims of the exercise

1. Build a two-player game
2. The first player hides 3 hidden treasures
3.  The second player then must guess where they are located by entering X&Y co-ordinates on an 8X8 grid.
4. The Player starts with 3 lives.
5. If they fail to find the treasure, then an N character should be placed on the grid and they lose a life.
6. An X should be displayed if they find the treasure, and they win if they find all 3 treasures.
7. The player grid should be re-displayed after each guess, as well as appropriate messages such as “You found the first treasure”.
8. The game might look like this.


6.2. [bookmark: _Toc7983603][bookmark: _Toc7985416][bookmark: _Toc7989456]List of problems Solved

· The 8x8 grid needs to be displayed for player 1 and player 2.
· A for loop needs to be used to display the 8X8 grid.
· The locations chosen to bury the treasure by player 1 needs to be stored and hidden from player 2.
· Conditional statements need to be used to compare where player 2 guesses against the location stored for the Treasure.
· Need a while loop to check how many guesses have been made.
· The number of lives need to be assigned to the number of guesses available

7. [bookmark: _Toc7985417][bookmark: _Toc7983604][bookmark: _Toc7989457]Evidence of Problems being solved before coding

Before developing the Treasure hunt Game, Pseudocode was created to solve some of the challenges. The below screenshots display some of this Pseudocode:
Problems were broken down into smaller more manageable problems using functions. A Function was created to display the rules. Player 1 required a function to display the grid. This function needed to store the choices player 1 made in variables created. These variables would then be returned to the main program.  

[image: ]
[bookmark: _Toc7990025]Figure 12 – List of functions listed  for exercise 2

The below screenshot shows the implementation of the code used to compare the locations chosen by player 2 using the ‘X’ value against the location of the buried Treasure chosen by player 1. If the treasure was located, then a message would output stating this. The found treasure would then be assigned the value of ‘F’ and the sequence would loop back around and repeat until all specified number of loops had taken place. If Player 2 guesses incorrectly then the else condition would trigger, display a “nothing found message” and a life would be removed by decrementing each time the else condition was triggered.
[image: ]
[bookmark: _Toc7990026]Figure 13 – Planning For a treasure hunt – Exercise two 















8. [bookmark: _Toc7989458]Summary

Patterns were used to solve the problems throughout the software development module. These patterns involved making use of tools such as for loops, while loops and conditional statements that could be combined to solve the problems presented. These patterns were used to count values, compare them against other values and to store the results  in variables or arrays.
The High or Low game required the use of several of the tools mentioned above. For the initial planning stage, two arrays were used to store the entered values. An integer array was used for the first 7 values entered and a Boolean array to store the high or low guesses. The idea was to store the Boolean values as 1 or 0 and to then check them against the value in the integer array. This proved to be difficult to implement. It was then decided to use a single array  to check the values for the current number against the previous number in the array. This was done using conditional statements such as less than and more than conditions.
The treasure hunt game was then attempted. Lists were made to identify the tools needed to create the game. Functions were used to break the problems down into more manageable and understandable sections. Functions were also used to isolate working parts of the code off from parts that were still being developed as a way of debugging problems.
[bookmark: _GoBack]
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9. [bookmark: _Toc7989460]Appendix

9.1. [bookmark: _Toc7989461]Exercise 1 Code 

The high or Low Game
/*#include <iostream>
#include <string>
#include <sstream>



using namespace std;

void Rules(); //This function displays the rules of the game.
int Storing7Values(string message);   // The system stores player 1s 7 values
void Player1Numbers(int numbers[]); // Player 1 enters numbers
void Player2Guesses(int numbers[]); // Player 2 guesses numbers
//void  Player2Guess(string message);


int main(int argc, char** argv)
{
	int	numbers[7]; // Array of 7 numbers

	// Welcome Message
	cout << "Welcome to the high and low game!" << endl;
	cout << endl;

	Rules(); //This function explains the rules of the game.

	Player1Numbers(numbers); //This function stores player 1s functions in an integer array.

	Player2Guesses(numbers); //This function requests Player 2 to enter 7 guesses

	//Player2Guess();


	system("Pause");
	//return 0;
}

void Rules()
{
	//The rules of the game
	cout << "This is a two player game" << endl;
	cout << endl;
	cout << "Player 1 enters 7 values between 1 and 10!" << endl;
	cout << endl;
	cout << "The first value will be displayed to player 2" << endl;
	cout << endl;
	cout << "Player two will need to guess higher or lower for each number previously entered by player 1" << endl;
	cout << endl;
	cout << "if any guesses are incorrect then player 1 will win!" << endl;
	cout << endl;
	cout << "However should player 2 answer all 7 guesses correctly, then player 2 will win!" << endl;
	system("pause");
	system("CLS");


	return;
}


int Storing7Values(string message)
{
	string input;
	stringstream stream;
	int number;
	cout << message << endl;
	getline(cin, input);
	stream.str(input);
	stream >> number;
	stream.clear();
	return number; // system returns numbers
}

void Player1Numbers(int numbers[])
{
	int i;
	for (i = 0; i < 7; i++)
	{	//Player 1 must enter a number into the number system
		numbers[i] = Storing7Values("Player 1, Please enter a number");
		numbers[7] = numbers[i];
		cout << endl;
		{
			cout<<"The array element is"<< " " <<numbers[7]<<endl;//Print out of the array to check the numbers were stored correctly
			}

		if (numbers[i] < 1 || numbers[i]>10)
		{
			cout << "You have entered a value outside of the permitted range of 0 to 10:" << endl;
			cout << "Please enter numbers between these ranges" << endl;
		}

	}

}

void Player2Guesses(int numbers[]) // user guesses numbers
{

	int i;

	for (i = 1; i <= 7; i++) // This loop is used to re-display the questions and check the input value.
	{

		string input;
		system("pause");
		system("CLS");
		//this displays the current number that has been inported into the system
		cout << "The Current Number that has been inputted by player 1 is:" << " " << numbers[i - 1] << endl;

		//Player 2 must guess the number thats has been inputted by player 1 using high or low (
		cout << "Player2, Please guess and enter Higher (H) or Lower (L) " << endl;

		getline(cin, input);


		if (input == "H" || input == "h") // if users inputs high or low letters
		{
			if (numbers[i] >= numbers[i - 1])
			{
				//If user guesses  correct display "Correct Number Well Done Player 2 Has Won The Game"
				cout << "Correct guess player 2!" << endl;
				{

				}
			}
			else

			{	//if user guesses incorrect display "Incorrect Number Player 1 Wins"
				cout << "Incorrect Number! Player 1 Wins!" << endl;
				cout << "Thanks For Playing High or Low" << endl;

				return;
			}
		}
		
		if (input == "L" || input == "l") // If User Inputs Lower (l) (L)
		{

			if (numbers[i] <= numbers[i - 1])
			{
				//If user guesses  correct display "Correct Number Well Done Player 2 Has Won The Game"
				cout << "Correct guess player 2!" << endl;
				{

				}
			}

			else
			{
				//if user guesses incorrect display "Incorrect Number Player 1 Wins"
				cout << "Incorrect Number! Player 1 Wins" << endl;
				cout << "Thanks For Playing High or Low" << endl;

				return;
			}
		}

		}
	cout << "Player 2 wins" << endl;
	return;
	}*/




9.2. [bookmark: _Toc7989462]Exercise 2 Code

//Exercise 2 - The Treasure Hunt Game
#include <iostream>
#include <string>
#include <sstream>

using namespace std;


void Rules();
void Player1Choices();
void Player2Choices();

const char i=8;
const char j = 8;


int main(int argc, char**argv)
{
	char island[8][8];

	cout << "Welcome to the tresure Hunt Game!" << endl;
	cout << endl;

	 Rules();

	 Player1Choices();
	 Player2Choices();

	system("pause");
	return 0;
}

void Rules()
{
	cout << "Welcome to the Treasure Hunt Game" << endl;
	cout << "The rules are as follows:" << endl;
	cout << "Player 1 selects 3 locations to hide three pieces of Treasure" << endl;
	cout << "Player 2 must guess where the treaure is hidden by entering the X&Y co-ordinates on the 8X8 Grid" << endl;
	cout << "An X should be placed on the grid each time a piece of treasure is found" << endl;
	cout << "Player 2 Wins if all three pieces of Treasure are found" << endl;
	cout << "Player 2 gets three lives. if the guesses are incorrect an N character should be marked on the Grid and a life should be removed" << endl;
	cout << "Should more than three lives be lost then Player 1 Wins" << endl;
	cout << endl;
	cout << "Enjoy The Game" << endl;

	system("CLS");
	return;
}
void Player1Choices()
{
	char island[8][8];

	for (int i = 0; i <8; i++)
	{ 
		for (int j = 0; j < 8; j++)
		{
			
			island[i][j] = '-';
		
			cout << island[i][j];
		}
		cout << endl;
	}
	cout << island[8][8] << endl;
	
	int choice1, choice2, choice3, location;

	cout << "Player 1 Please select a row to hide the Treasure?:" << endl;
	cin >> choice1;
	island[i][j] = choice1;
	location = j + (i * 8);
	cout << endl;
	cout<< choice1<<endl;

	cout << "Player 1 Please select a location to hide the Treasure?:" << endl;
	cin >> choice2;
	island[i][j] = choice2;
	location = j + (i * 8);
	cout << endl;
	cout << choice2 << endl;

	cout << "Player 1 Please select a location to hide the Treasure?:" << endl;
	cin >> choice3;
	island[i][j] = choice3;
	location = j + (i * 8);
	cout << endl;
	cout << choice3 << endl;

	system("pause");
	return;
}

void Player2Choices()
{
	int gridSize;
	int i=0, j=1;
	char island[8][8];

	for (int i = 0; i < 8; i++)
	{
	for (int j=1;j<9;j++)
		//island[i][j] = '-';
	{
	gridSize = i,j;
			cout << gridSize;
			

			//cout << island[i][j];
		}
		cout << endl;
	}
	//island[8][8] 

	int guess1, guess2, guess3;
	cout << "Player 2, Please select a location to find the treasure?:" << endl;
	cin >> guess1;
	cout << "Player 2, Please select a location to find the treasure?:" << endl;
	cin >> guess2;
	cout << "Player 2, Please select a location to find the treasure?:" << endl;
	cin >> guess3;

	return;
}
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