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1. [bookmark: _Toc5386104]Exercise 1
[bookmark: _Toc5386105]1.1 List of problems being solved
First step to program the game is to identify all problems that need to be solved prior to the code. The following is the list of such problems, listed from easiest to hardest:
· Player 1 needs to pass in (when asked) 7 numbers between 1-10. Best way to do this is to create for loop with an array to store input numbers.
· Make Player 1 answers(numbers) disappear on screen.
· Player 2 needs to answer “higher” or “lower” (when asked). Questions and answers are repeating, so it is best to use a loop (while loop).
· Find the way that program read Player 1 answers (H or L) as numbers. Make a switch statement is the best option, to give an option to choose.
· Find the way to exit the loop when Player 2 types in wrong answer (he lost) or when he typed in all good answers (he won). Use of string “lost” to check if condition is true or false.
· Use functions for the program as required. Using pointer to pass in reference to array used in main function.

Additional problems occurred during coding, that needs solution:
· [bookmark: _Hlk4408216]What if Player 1 give a number outside the 1-10 range or type in a letter or not type in anything? (The use of another conditional loop is necessary).
[image: ]
Figure 1-P1 input outside the range of 1-10
· Setting a count<7 we are checking last number from Player 1 numbers array to compare to the next number which would be 8th number and such number does not exist (Loop must finish one number before 7).
· What if Player 2 type in small “h” instead of capital “H” (we must make sure it is still ok, stating the option in the Switch statement)
[image: ]
Figure 2-Error when small letters P1 input
· What if Player 2 type in a different letter or not type in anything? (Additional option in Switch statement must be made and letter value set to 0)



[image: ]
Figure 3-Notes of problems being solved before coding


1.2 [bookmark: _Toc5386106]Stages of development (problem solving)
Program was initially designed as two-part flow chart. The reason behind that was to find program flow and to investigate the problems before writing the code as this could prolong whole development.
1.2.1 [bookmark: _Toc5386107]Flow charts part 1 of the program
Flow chart part 1 is showing player one input. This is step by step self-explanatory design of logic included in the program and it was directly used for writing the code.










Explanation:
· Program is starting.
· Displaying question asking for 7 numbers to be entered ranging 1-10.

[image: ]
Figure 4-Asking for 7 numbers


· Loop count is set to 0.
· “For” loop is started and it is checking whether the loop count is still lower than 7.
· If yes program is asking for user input and placing it in array, that is occurring for incorrect numbers too.
· Program is then checking whether the variable was in fact a number value and was within a range 1 to 10.
· If not, program is entering another loop which is repeatedly asking for correct value.



[image: ]
Figure 5-Error for wrong number entered






· When correct value is presented to the program, then it continues from the begging asking for another number.



[image: ]
Figure 6-Good values entered



· It clears the screen after all 7 values has been passed in “When the screen is cleared in Visual C++, the cursor is moved to the upper left corner of the screen.  To clear the screen in Visual C++, utilize the code:  system("CLS"). The standard library header file <stdlib.h> is needed” [1]












[bookmark: _Toc5386108]1.2.2 Flow charts part 2 of the program
Flow chart part 2 is representing another part of the program where player 2 is guessing numbers entered by player 1 in previous stage.







Explanation:
· After the screen, with Player 1 numbers, has been cleared, first number from player one array is displayed.


[image: ]
Figure 7-Screen cleared and first P1 value displayed


· While loop is started and checking whether the count is lower than 7 – 1. 1 has been deducted from original max count since we always checking current array number and the next one. Otherwise we would run out of the array numbers. While loop is also checking whether the string result is not equal to “lost”.
· First instruction in the loop is displaying question asking Player 2 whether the next number is higher or lower than previous number.
· Switch statement has been used which is only taking letters “H”, “h”, “L” and “l” as available answers. If user enters something different program will ask him for the answer again (This problem has been discovered during the programming after designing flow chart). In case user not type anything after last good answer, the Null(0) pointer has been used to prevent storing the variable. It has been used after switch statement to erase last answer preventing using it in next loop iteration. A null pointer has a reserved value that is called a null pointer constant for indicating that the pointer does not point to any valid object or function. [2]


[image: ]
Figure 8- Wrong P2 input for “h” or “l”






· If user answer is correct, then the program will display “Correct” it will increment the count and ask for another number.

[image: ]
Figure 9-Correct P2 answer

· If players 2 answer is not correct, then program will display "Wrong game over! Player 1 wins". Result variable will be set to “lost”.  This will allow outer loop to stop as there will be no need to ask for further numbers.

[image: ]
Figure 10-P2 game over

· After finishing outer while loop program is checking whether Result is “lost”, if not then “Congratulation, Player 2 won!” will be displayed and program will finish.
· 

[image: ]
Figure 11-P2 win


1.3 [bookmark: _Toc5386109]The use of functions
As a requirement, functions have been used to program the 2-player game. 
[bookmark: _Toc5386110]1.3.1 Function for part 1 of the program
First Function “player1numbers” using array pointer to reference player1 array which is holding his answers. Pointers are the variables that hold address. Not only can pointers store address of a single variable, it can also store address of cells of an array [3]. There is no need to introduce second array in the function itself as the passed reference to the array will allow to change the values in the array in main function. Also, MAX_COUNT has been introduced. It is the constant int which will indicate the maximum loop count and array count. The reason behind using this constant was to allow number 7 to be hold in single place in the program. In the event of changing program requirements when game would require numbers to ask and answer only one alteration of the variable needs to be made. Function is asking user to enter chosen amount of numbers and placing them in the appropriate place in the array. It is also checking whether the number is included in the range 0 to 10. If the number is not in that range, count is not increased, error message is displayed, and user is asked for the same number again until correct number is entered. Function return type is void as the function is not returning any value since the reference array is already changed in the main.

[bookmark: _Toc5386111]1.3.2 Function for part 2 of the program
Second function used in the program is holding repeating code for checking two numbers. Function is taking 2 numbers, in which one of them should be smaller than the other one (int lower, int higher). Additionally, function is taking next, in sequence, number from Player 1 numbers array. Function returns the result of comparison larger number with a smaller one. It also, display the message about winning (“correct”) or losing (“lost”) using string variable “correct”. 

[bookmark: _Toc5386112]1.4. Test table

	Test title
	Expected result
	Actual result
	Figure number
	Corrections
	Good corrected result
	Corrected figure no

	Player 1 input
	Accepting only numbers within a range of 1-10
	No
	No 1
	While loop was created (numbers[count] <= 0 or numbers[count] >= 10)
	Yes
	5

	Player 2 input
	Accepting only “H or h” and “L or l”
	No
	No 2
	An option in the Switch statement was created case 'H':
   case 'h':
	Yes
	9

	Game over
	Displaying ”Game over” after wrong P2 “h” or “l” guess
	Yes
	No 10
	
	
	

	Win
	Displaying ”Congratulation…” after all correct P2 “h” or “l” guesses
	Yes
	No 11
	
	
	





2. [bookmark: _Toc5386113]Exercise 2
[bookmark: _Toc5386114]2.1. Problems to be solved
A two-player game where the first player hides 3 hidden treasures and the second has to guess where they are by entering the X and Y coordinates of a location on an 8x8 grid [4]. To program the game several problems must be resolved and thought through prior coding.:
· Make a grid (2-dimensional array). One for Player 1 to store treasures and second one for Player 2 to guess and to display. 
· Fill in the grid with dashes.
· Take player 1 coordinates X and Y three times (make a loop).
· Clear the screen.
· Display new grid for Player 2.
· Ask user Player 2 for a guess (make a loop with grid contained). Grid must have any previous guesses.
· Compare Player 2 guess (coordinates in array) with Player 1 array.
· [bookmark: _Hlk5181831]If Player 2 coordinates are the same as Player 1 coordinates place X on the grid (in the array) and display “Correct”.
· If Player 2 coordinates are not the same as Player 1 coordinates place N on the grid (in the array) and display “Nothing found”.
· Find a way so Player 2 loose 1 life if he guesses incorrectly (from 3 possible) (if statement).
· Find a way that program reads correct guesses (if statement).
· Check if both players’ answers are numbers in the range of 0-7.
· Use functions for the program as required and for most repetitive code.

[image: ]
Figure 12- Notes from problem solving

[bookmark: _Toc5386115][image: ]
Figure 13-Notes from problem solving
[bookmark: _Toc5386116]2.2. Additional problems occurred during coding
Two-dimensional array could not be used in a program, because of the inability to set a pointer to two- dimensional array to be used as a parameter in function. Instead, single-dimensional array was taken in to account. Array was used with index size number of columns*number of rows. To calculate position in the array, this proposed equation was used: Index= column position + (row position * row size) [4].
 Instead of one function, which was initially designed for input both players coordinates, another separate function was created as there was no possibility to return both X and Y values. X and Y int variables were needed in main function to compare fields in array of Player 1 and Player 2. 
[image: ]
Figure 14-Bad result of a function holding input both players coordinates


What if Player 1 type in a letter or any other symbol?
[image: ]
Figure 15-Player 1 letter or symbols input


[bookmark: _Toc5386117]2.3. Stages of program development
1. Program is starting with two empty arrays being declared of grid size of 8x8, which gave 64 empty fields. Next, function was used to fill in both arrays with dashes.
2. Displaying a grid and asking for Player 1 treasures. Function was used to ask for Player 1 coordinates, which must be within a range 0-7 (size of the rows)- function is checking that too (this is a separate function used within a while loop in second function). 


[image: ]
Figure 16- Displaying a grid

[image: ]
Figure 17- Asking for P1 treasures

3. Clear the screen ready for Player 2.
4. Display Players 2 grid previously defined function as in Player 1 case.

[image: ]
Figure 18- Grid display

5. Asking Player 2 for coordinates-in this case previously created function can not be used, as it could not return any value. Another two functions were created. Each to return X and Y. This way those variables were available in main function to compare with Player 1 coordinates. This function is checking correct number range as it was used in Player 1 case.
[image: ]
Figure 19-Asking P2 for a treasure guess
6. X and Y returned from previous function has been used on Player 2 grid to locate the field on the array and places char “X”. As a main game logic two arrays has been compared using index X+ (Y*grid size) in order to find out whether both of them have X in the same field. If the guess was correct number of treasures is being incremented. [image: ]
Figure 20-Placing X if good answer and "Congratulation" display
    
In the event guess has been incorrect user lives has to be reduced and “N” character being placed in the array at current index. The loop continues until Player 2 lives or treasures reach 0.
[image: ]
Figure 21-Placing N if wrong answer and "Nothing found" display


[image: ]
Figure 22-Lives taken

7. In case Player 2 lives reaches 0, program is displaying “Game over”.
[image: ]
Figure 23-Game over


8. When game ends program is checking if treasures=0, which means Player 2has found every single treasure.
[image: ]
Figure 24-Win


[bookmark: _Toc5386118]2.4. Test table

	Test Title
	Expected result
	Actual result
	Figure no
	Corrected action
	Corrected result
	Corrected
Figure no

	Player 1 input
	Accepting numbers only within a range of 0-7
	Yes
	No 17
	
	
	

	Player 1 input
	Accepting only numbers 
	No
	No 15
	-
	
	

	Player 2 input
	Accepting numbers only within a range of 0-7
	Yes
	No 19
	
	
	

	X on a grid if P2 good answer
	Placing X on a grid if treasure found
	No
	No 14
	A functions was created to compare fields in array of Player 1 and Player 2.
	Yes
	20

	Message display if P2  good answer
	Displaying short message “Conratulation…” if good P2 answer
	Yes
      
	No 20
	
	
	

	Treasures to guess display
	Displaying how many treasures left to guess
	Yes
	No 20
	
	
	

	N on a grid if P2 wrong answer
	Placing N on a grid if no treasure found
	Yes
	No 21
	
	
	

	Message display if P2  wrong answer
	Displaying short message “No treasure here” if wrong P2 answer
	Yes
	No 21
	
	
	

	Lives taken
	If wrong P2 answer 1 life is taken away
	Yes
	No 21
	
	
	

	Game over
	If all P2 answers wrong displaying ”Game over” while all lives taken
	Yes
	No 23
	
	
	

	Win
	If all P2 answers right displaying ”Congratulations”
	Yes
	No 24
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[bookmark: _Toc5386120]Appendix

[bookmark: _Toc5386121]Exercise 1

#include<string>
#include<iostream>
#include<sstream>
#include<stdlib.h>


using namespace std;
void player1numbers(int*, const int MAX_COUNT);
string isNextNumberHigher(int, int,int);

int main()
{
	const int MAX_COUNT = 7;
	stringstream stream;
	string input;
	int numbers[MAX_COUNT];
	int count;

	cout << "Please enter 7 values between 1 and 10" << endl;
	player1numbers(numbers, MAX_COUNT);


	system("CLS");

	cout << "Player 2 now it is your turn. Can you quess Players 1 numbers?";
	cout << " Will you take the chance? Lets begin the game." << endl;
	cout << "Player 2 the first value is: " << numbers[0] << endl;

	char letter;
	count = 0;
	string result;


	while (count < MAX_COUNT - 1 and result != "lost")
	{
		cout << "Higher(H) or lower(L): ";
		getline(cin, input);
		stream.str(input);
		stream >> letter;
		stream.clear();

		switch (letter)
		{
		case 'H':
		case 'h':
			result = isNextNumberHigher(numbers[count], numbers[count + 1], numbers[count + 1]);

			count++;
			break;
		case 'L':
		case 'l':
			result = isNextNumberHigher(numbers[count + 1], numbers[count], numbers[count + 1]);

			count++;
			break;
		default:
			cout << "Error. Please enter correct letter: ";
			break;
		}
		letter = 0;
	}

	if (result != "lost")
	{
		cout <<endl<<"Congratulation, Player 2 won!";
	}


	system("pause");
	return 0;

}

void player1numbers(int*numbers, int const MAX_COUNT)
{
	stringstream stream;
	string input;
	int count;

	for (count = 0; count < MAX_COUNT; count++)
	{
		cout << "Enter number: " << count + 1 << ": " << flush;
		getline(cin, input);
		stream.str(input);
		stream >> numbers[count];
		stream.clear();


		while (numbers[count] < 1 or numbers[count] > 10)
		{
			cout << "Error! Please enter valid number between 1-10: " << flush;
			getline(cin, input);
			stream.str(input);
			stream >> numbers[count];
			stream.clear();
		}
	}
}

string isNextNumberHigher(int lower, int higher,int nextNumber)
{
	string correct;
	if (lower < higher)
	{
		cout << "Correct! Next value is: " << nextNumber << " ";
		correct = "correct";
	}
	else
	{
		cout << "Wrong game over! Player 1 wins";
		correct = "lost";
	}
	return correct;
[bookmark: _GoBack]}

[bookmark: _Toc5386122]Exercise 2

#include<string>
#include<iostream>
#include<sstream>
#include<stdlib.h>

using namespace std;

void fillGrid(char *gridArray, int gridSize);
void displayGrid(char *gridArray, int gridSize);
//void registerPlayerXY(char *gridArray, int gridSize);
bool checkUserInput(int input, int gridSize);
int registerPlayerCoords(char coordinate, char *gridArray, int gridSize);
//int registerPlayerX(char *gridArray, int gridSize);
//int registerPlayerY(char *gridArray, int gridSize);
bool compareArrays(char *P1Array, char *P2Array, int X, int Y, int gridSize);
bool isNumber(string s);

int main(int argc, char*argv[])
{
	stringstream stream;
	string input;

	int treasures = 3;
	int lives = 3;
	const int GRID_SIZE = 8;
	int X = 0;
	int Y = 0;
	bool compareResult;
	
	char P1Array[GRID_SIZE * GRID_SIZE];
	char P2Array[GRID_SIZE * GRID_SIZE];

	fillGrid(P1Array, GRID_SIZE);
	fillGrid(P2Array, GRID_SIZE);
	displayGrid(P1Array, GRID_SIZE);

	cout << "Player 1 place treasures now:" << endl;
	for (int count = 0; count < treasures; count++)
	{
		int p1_X;
		int p1_Y;

		cout << count + 1 << " Trasure coordinates" << endl;

		p1_X = registerPlayerCoords('X', P1Array, GRID_SIZE);
		p1_Y = registerPlayerCoords('Y', P1Array, GRID_SIZE);

		P1Array[p1_X + (p1_Y* GRID_SIZE)] = 'X';
	}

	displayGrid(P1Array, GRID_SIZE);

	system("CLS");

	cout << "Player 2 quess: "<<endl;
	while (treasures > 0 and lives > 0)
	{
		displayGrid(P2Array, GRID_SIZE);
		X= registerPlayerCoords('X', P2Array, GRID_SIZE);
		Y= registerPlayerCoords('Y', P2Array, GRID_SIZE);
		P2Array[X + (Y* GRID_SIZE)] = 'X';
		compareResult = compareArrays(P1Array,P2Array,X,Y, GRID_SIZE);
		if (compareResult == true)
		{
			treasures--;
			cout << "Congratulations! You found a treasure!" << endl;
			cout << "You have " << treasures << " left" << endl;
		}
		else
		{
			lives--;
			cout << "No treasure here, you have " << lives << " lives left" << endl;
		}
	}
	if (lives <= 0)
	{
		cout << "You lost all your lives. Game over!";
	}
	else {
		cout << "Congratulations! You won!";
	}

	system("pause");
	return 0;
}
void displayGrid(char *gridArray, int gridSize)
{
	int countX;
	int countY;
	int count;

	cout << "  ";
	for (count = 0; count < gridSize; count++)
	{
		cout << count << " ";
	}
	cout << endl;
	for (countY = 0; countY < gridSize; countY++)
	{
		cout << countY << " ";
		for (countX = 0; countX < gridSize; countX++)
		{
			//index =  columnPosition + (rowPosition * ROWSIZE) 
			cout << gridArray[countX+(countY*gridSize)] << " ";
		}
		cout << endl;
	}
}

void fillGrid(char *gridArray, int gridSize)
{
	int countX;
	int countY;


	for (countY = 0; countY < gridSize; countY++)
	{

		for (countX = 0; countX < gridSize; countX++)
		{
			gridArray[countX + (countY * gridSize)] = '-';
		}
	}
}

//void registerPlayerXY(char *gridArray, int gridSize)
//{
//	stringstream stream;
//	string input;
//	int X;
//	int Y;
//	do {
//		cout << "X: ";
//		getline(cin, input);
//		stream.str(input);
//		stream >> X;
//		stream.clear();
//	} while (checkUserInput(X, gridSize) == false);
//
//	do {
//		cout << "Y: ";
//		getline(cin, input);
//		stream.str(input);
//		stream >> Y;
//		stream.clear();
//	} while (checkUserInput(Y, gridSize) == false);
//
//	gridArray[X+(Y*gridSize)] = 'X';
//}

bool isNumber(string s)
{
	for (int i = 0; i < s.length(); i++)
		if (isdigit(s[i]) == false)
			return false;

	return true;
}

int registerPlayerCoords(char coordinate, char *gridArray, int gridSize)
{
	stringstream stream;
	string input;
	int coord;
	bool isNumberEntered = false;
	do {
		cout <<coordinate<<": ";
		getline(cin, input);
		isNumberEntered = isNumber(input);
		stream.str(input);
		stream >> coord;
		stream.clear();
	} while (checkUserInput(coord, gridSize) == false || isNumberEntered == false);
	return coord;
}

//int registerPlayerX(char *gridArray, int gridSize)
//{
//	stringstream stream;
//	string input;
//	int X;
//	do {
//		cout << "X: ";
//		getline(cin, input);
//		stream.str(input);
//		stream >> X;
//		stream.clear();
//	} while (checkUserInput(X, gridSize) == false);
//	return X;
//}
//int registerPlayerY(char *gridArray, int gridSize)
//{
//	stringstream stream;
//	string input;
//	int Y;
//	do {
//		cout << "Y: ";
//		getline(cin, input);
//		stream.str(input);
//		stream >> Y;
//		stream.clear();
//	} while (checkUserInput(Y, gridSize) == false);
//	return Y;
//}

bool checkUserInput(int input, int gridSize)
{
	return (input >= 0 && input < gridSize);
}

bool compareArrays(char *P1Array, char *P2Array, int X, int Y, int gridSize)
{
	char temp1 = P1Array[X + (Y*gridSize)];
	char temp2 = P2Array[X + (Y*gridSize)];
	/*cout << "P1 field= " << temp1 << endl;
	cout << "P2 field= " << temp2 << endl;*/
	if (P1Array[X + (Y*gridSize)] == 'X' and P2Array[X + (Y*gridSize)] == 'X')
	{
		return true;
	}
	else
	{
		P2Array[X + (Y*gridSize)] = 'N';
		return false;
	}
}
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