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[bookmark: _Toc4853734]Exercise 1 – Higher or Lower

[bookmark: _Toc4853735]List of Problems
· Output next value in P1 input array
· Get input from P1 & P2
· Store P1 inputs in an array
· Make sure P1 input is a number and between 1 & 10
· Make sure P2 input is ‘H’ or ‘L’
· Check if next value in P1 input array is higher or lower than current value, then check if P2 got it correct
· Break out of program if P2 is wrong

[bookmark: _Toc4853736]Stages of Development

Before the author started coding this exercise, he created a first draft of the program using pseudocode, which he would use to create a basic version of his final program. This is the pseudocode he wrote:
Integer array ‘values’ (7 values)

For loop i=0 to i=6:
	while loop:
		Output “Enter value > “
		Get value, save as input
		If input is integer AND between 1 and 10:
			Save input in array ‘values[i]’
			Increment for loop
			Exit while loop
		If input is not integer OR NOT between 1 and 10
			Output “Please enter value \n”
	
For loop i=0 to i=6:
	While loop:
		output “value is “, values[i],”\n Higher or Lower? “
		Get value, save as input
		if i is less than 5:
			if input is “H”:
				if values[i] is less than values[i+1]:
					output “Correct! \n”
					exit while loop
				if values[i] is less than values[i+1]:
					output “Incorrect! Player 1 wins!”
					exit program
			if input is “L”:
				if values[i] is more than values[i+1]:
					output “Correct! \n”
					exit while loop

				if values[i] is more than values[i+1]:
					output “Incorrect! Player 1 wins!”
					exit program
			if input is not “H” or “L”:
				output “Please enter ‘H’ or ‘L’ \n”

		if i is 5:
			if input is “H”:
				if values[i] is less than values[i+1]:
					output “Correct! Player 2 wins!”
					exit program
				if values[i] is less than values[i+1]:
					output “Incorrect! Player 1 wins!”
[bookmark: _GoBack]					exit program
			if input is “L”:
				if values[i] is more than values[i+1]:
					output “Correct! Player 2 wins!”
					exit program
				if values[i] is more than values[i+1]:
					output “Incorrect! Player 1 wins!”
					exit program
			if input is not “H” or “L”:
				output “Please enter ‘H’ or ‘L’ \n”

1) 
[image: ]
The first problem of this exercise was to ask Player 1 to input 7 values ranging from 1 to 10 and to save it for future reference. The author did this by creating an integer array ‘values’ (which could hold 7 values, enough for Player 1’s inputs) and entering a counting loop, which counts from 0 to 6, asking the user to input a number with each increment of the loop. 











 1.1)
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After solving this problem, the author noticed that Player 1 could enter letters, symbols and null values (created by pressing Enter without typing anything) instead of a number. In order to avoid this, he used the ‘isdigit’ function to check if Player 1’s input was a numeric value. The author also noticed that Player 1 could type a number not inside the intended range (1-10) and so created a new function that would only allow Player 1 to enter numbers ranging from 1 to 10. 





2) 
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The second problem of this exercise was to output Player 1’s first value and then ask Player 2 to input whether they thought the next value was higher or lower. Once Player 2 inputted their answer, the program would then check if they were correct or incorrect. If they were incorrect, the computer would tell the users that Player 1 had won the game and then exit the program. If Player 2 was correct, the computer would tell them that they guessed correctly and then output the next value in the array. It would then repeat this process for the next 5 values in the array. If Player 2 guessed correctly 6 times, the computer would tell the users that Player 2 had won the game and then exit the program.


















2.1)
[image: ]
After solving this problem, the author noticed that Player 2 could enter numbers, symbols, letters that are not ‘H’ or ‘L’ and even lowercase ‘h’ and ‘l’ and the program would accept the values. In order to stop this from happening, the user created a list validation check, which would only allow inputs that appear in a given list, in this case “H” and “L”. In order to make the program more user-friendly, the author also included the ‘toupper’ function so that, if Player 2 entered ‘h’ or ‘l’, the program would still read it as ‘H’ or ‘L’. 

3)
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After completing this exercise, the author changed the way that the program works out if either Player 1 or 2 wins the game by creating a new function called ‘winCheck’.
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[bookmark: _Toc4853738]Test Type – Type Check (Integer)
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This validation check is known as a type check. The reason for using this type of validation is so that, if the user were to enter a value that is not of the correct data type (for example, inputting “hello” when the program wants an integer), the program will not malfunction and crash. This validation check will make sure that the user only inputs a numerical value. It does this by using the ‘isdigit’ function. 











	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	1
	Extreme (Lower)
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	10
	Extreme (Higher)
	Will accept input
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	5
	Typical
	Will accept input
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	1.2
	Invalid (Float)
	Will ask for an integer



Before
[image: ]













After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	test
	Invalid (String)
	Will ask for an integer



Before
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	
	Invalid (Null)
	Will ask for an integer
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This validation check is known as a range check. The reason for using this type of validation is so that, if the user were to enter a value that is not in the correct numerical range (for example, inputting 33 when the program wants an integer between 1 and 10), the program will not malfunction and crash. This validation check will make sure that the user only inputs a value between a specified minimum value (min) and a specified maximum value (max). 

	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check
	User’s data must be validated that it is in range
	1
	Extreme (Lower) 
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check
	User’s data must be validated that it is in range
	10
	Extreme (Higher) 
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check
	User’s data must be validated that it is in range
	3
	Typical 
	Will accept input



Before[image: ]

After
[image: ]

	Test Type
	Objective
	Test Data
	Type of
Data
	Expected Result

	Range Check
	User’s data must be validated that it is in range
	0
	Invalid
(Too Low) 
	Will ask for a value between 1 and 10 



Before
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check
	User’s data must be validated that it is in range
	11
	Invalid
(Too High) 
	Will ask for a value between 1 and 10 
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After
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Test Type – List Check (‘H’/’L’)
Code:
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This validation check is known as a list check. The reason for using this type of validation is so that, if the user were to enter a value that the program cannot accept (for example, inputting “hello” when the program wants an either “yes” or “no”), the program will not malfunction and crash. This validation check will make sure that the user either inputs a ‘H’ or an ‘L’. 


	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	List Check (‘H’/’L’)
	User’s data must be validated that it is contained in the list
	H
	Extreme (Higher) 
	Will accept value 



Before
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	List Check (‘H’/’L’)
	User’s data must be validated that it is contained in the list
	l
	Extreme (Lower) 
	Will accept input 



Before
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	List Check (‘H’/’L’)
	User’s data must be validated that it is contained in the list
	A
	Invalid (String) 
	Will ask for ‘H’ or ‘L’ 



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	List Check (‘H’/’L’)
	User’s data must be validated that it is contained in the list
	1
	Invalid (Integer) 
	Will ask for ‘H’ or ‘L’ 



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	List Check (‘H’/’L’)
	User’s data must be validated that it is contained in the list
	1.2
	Invalid (Float) 
	Will ask for ‘H’ or ‘L’ 



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	List Check (‘H’/’L’)
	User’s data must be validated that it is contained in the list
	
	Invalid (Null) 
	Will ask for ‘H’ or ‘L’ 
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[bookmark: _Toc4853740]Exercise 2 – Treasure Hunters

[bookmark: _Toc4853741]List of Problems
· Increment treasures found / decrement lives
· Get coordinates from P1 
· Get coordinates from P2
· Check if P1 coordinates are valid
· Check if P2 coordinates are valid
· Place treasure in P1 coordinates
· Check if treasure in P2 coordinates
· Work out which player wins and display results screen

[bookmark: _Toc4853742]Stages of Development

Before the author started coding this exercise, he created a first draft of the program using pseudocode, which he would use to create a basic version of his final program. This is the pseudocode he wrote:
2-dimensional integer array ‘P1Grid’ (8x8 values) – all values = 0
2-dimensional string array ‘P2Grid’ (8x8 values) – all values = “- “
Integer ‘lives’ = 3
Integer ‘treasuresFound’ = 0

For loop i=0 to i=2:
	While loop:
		While loop:
			Output “Player 1, input X coordinate: “
			Get value, save as input
			If input is integer AND between 0 and 7:
				Save input as ‘xInput’
				Exit while loop
			If input is NOT integer OR NOT between 0 and 7:
				Output “Invalid value \n”
		While loop:
			Output “Player 1, input Y coordinate: “
			Get value, save as input
			If input is integer AND between 0 and 7:
				Save input as ‘yInput’
				Exit while loop
			If integer is NOT integer OR NOT between 0 and 7:
				Output “Invalid value \n”
		If P1Grid[xInput][yInput] is 1:
			Output “This coordinate already has treasure \n \n”
		If P1Grid[xInput][yInput] is 0:
			save ‘P1Grid[yInput][xInput]’ as 1
			exit while loop

output 50 new lines

output ‘P2Grid’

while loop:
	while loop:
		Output “Player 1, input X coordinate: “
			Get value, save as input
			If input is integer AND between 0 and 7:
				Save input as ‘xInput’
				Exit while loop
			If input is NOT integer OR NOT between 0 and 7:
				Output “Invalid value \n”
	While loop:
			Output “Player 1, input Y coordinate: “
			Get value, save as input
			If input is integer AND between 0 and 7:
				Save input as ‘yInput’
				Exit while loop
			If integer is NOT integer OR NOT between 0 and 7:
				Output “Invalid value \n”
	If P2Grid[xInput][yInput] is “X” OR “N”:
		Output “You have already checked here \n \n”
	If P2Grid[xInput][yInput] is “-“:
		If P1Grid[xInput][yInput] is 1:
			Increment treasuresFound
			Set P2Grid[xInput][yInput] as “X”
			If treasuresFound is 3:
				Exit while loop
			Output “Treasure found. \n \n”
		If P1Grid[xInput][yInput] is 0:
			Decrement lives
			Set P2Grid[xInput][yInput] as “N”
			If lives is 0:
				Output 50 new lines
				Exit while loop
			Output “Treasure not found. \n \n”
If lives is 0:
	Output “Player 1 wins.”
	Exit program
If treasuresFound is 3:
	Output “Player 2 wins.”
	Exit program

1) 
[image: ]
The first problem of this exercise was to ask Player 1 to input the coordinates for their three treasures, and to save them for future reference. The author chose to use a 2-Dimensional array called ‘P1Grid’ to store the locations of these treasures. The array was set to be able to hold 8 arrays of 8 values (P1Grid[8][8]), the same size as the grid that both players would be using. 


















1.1) 
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After solving this problem, the author noticed that Player 1 could enter letters, symbols and null values (created by pressing Enter without typing anything) instead of a number. In order to avoid this, he used the ‘isdigit’ function to check if Player 1’s input was a numeric value. He also created a new function called checkNum, which he would call whenever he needed to get an integer value from the user. The author also noticed that Player 1 could type a number not inside the intended range (0-7) and so created a new function that would only allow Player 1 to enter numbers ranging from 0-7, which he called ‘rangeCheck’.

1.2)	
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After this, the author created a new function called ‘clear’ which, in order to stop Player 2 from being able to see exactly where Player 1 had placed their treasure, would simply output 50 new lines into the console.


2)
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The second problem of this exercise was to ask Player 2 to input the coordinates of where they thought Player 1 had hidden their treasures, and to check if those coordinates matched the coordinates of one of Player 1’s treasures. 









3) 
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Next, the author wrote a piece of code that prevented both players from inputting coordinates that they had already inputted. To do this, the user first had to create another 2-Dimensional array, which would store the places that Player 2 had searched for treasure. He called this array ‘P2Grid[8][8]’. In order to make sure that the players could not enter duplicate values, the author’s code was altered to first check the array before changing it. 















4)
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The next problem of this exercise was to create a lives / treasures found system, which would keep the game going until Player 2 either found all of Player 1’s treasures or lost all of their lives, which they started with 3 of. To do this, the author simply created two integer variables, ‘lives’ and ‘treasuresFound’, set ‘lives’ to 3 and ‘treasuresFound’ to 0 and put Player 2’s actions in a while loop which would only be exited when ‘lives’ equalled 0 or ‘treasuresFound’ equalled 3.

5) 
[image: ]
The next problem of this exercise was to create a results screen. To do this, the user simply checked whether ‘lives’ was equal to 0 or if ‘treasuresFound’ was equal to 3. If ‘lives’ was 0, the computer would output the Player 1 had won the game. If ‘treasuresFound’ was 3, the computer would output that Player 2 had won the game.

6)
[image: ]
The final problem of this exercise was for the author to output the grid while Player 2 was attempting to find each of Player 1’s treasure. To do this, he created a function called ‘outputGrid’, which is called before Player 1 enters their coordinates and each time Player 2 needs to enter their coordinates.

[bookmark: _Toc4853743]Testing of Validation
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	0
	Extreme (Lower)
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	7
	Extreme (Higher)
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	3
	Typical
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	test
	Invalid (String)
	Will not accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	1.2
	Invalid (Float)
	Will accept input before the decimal point.
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Type Check (Integer)
	User’s data must be validated that it is of the correct data type
	
	Invalid (Null)
	Will not accept input
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check (0-7)
	User’s data must be validated that it is in the specified range
	0
	Extreme (Lower)
	Will accept input



Before
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After
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check (0-7)
	User’s data must be validated that it is in the specified range
	7
	Extreme (Higher)
	Will accept input
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check (0-7)
	User’s data must be validated that it is in the specified range
	3
	Typical
	Will accept input



Before
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check (0-7)
	User’s data must be validated that it is in the specified range
	-1
	Out of Range (Lower)
	Will trigger type check due to ‘-‘



Before
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	Test Type
	Objective
	Test Data
	Type of 
Data
	Expected Result

	Range Check (0-7)
	User’s data must be validated that it is in the specified range
	8
	Out of Range (Higher)
	Will not accept value



Before
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After
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#include <iostream>
#include <string>
#include <sstream>
#include <locale>

using namespace std;

//clear function (no return value)
void clear() {

	//Outputs 50 new lines
	cout << string(50, '\n');
}

//numCheck function (int return value - value)
int numCheck(int i) {

	//Initialises bool values \
	  correct as 'false' & allCorrect as 'true'
	bool correct = false, allCorrect = true;

	//Initialises string value, input
	string input;

	//Initialises int value, value
	int value;

	//Keeps looping while correct is set to 'false'
	while (correct == false) {

		//sets allCorrect to 'true'
		allCorrect = true;

		//outputs "Enter value ", i+1 and " > " and waits for user input (saves as input)
		cout << "Enter value " << i + 1 << " > ";
		getline(cin, input);

		//checks if 'input' is empty
		if (input.empty()) {

			//if true, sets allCorrect to 'false'
			allCorrect = false;
		}

		//runs a loop from j = 0 to j < length of 'input'
		for (int j = 0; j < input.length(); j++) {

			//Checks if input[j] is an integer
			if (!isdigit(input[j])) {

				//if false, sets allCorrect to 'false'
				allCorrect = false;
			}
		}

		//checks if allCorrect is set to 'true'
		if (allCorrect == true) {

			//if true, sets correct to 'true' \
			and sets value to integer version of input
			correct = true;
			stringstream(input) >> value;
		}

		//checks if allCorrect is set to 'false'
		if (allCorrect == false) {

			//if true, outputs "ERROR: Please input an integer." \
			and 2 new lines
			cout << "ERROR: Please input an integer." << endl << endl;
		}
	}

	//returns value of value to previous function
	return value;
}

//rangeCheck function (bool return value - correct)
bool rangeCheck(int value, int min, int max) {

	//Initialises bool value correct as 'false'
	bool correct = false;

	//checks if value >= min AND value <= max
	if (value >= min && value <= max) {

		//if true, sets correct as 'true'
		correct = true;
	}

	//checks if correct is set to 'false'
	if (correct == false) {

		//if true, outputs "ERROR: Value must be between ", min, \
		"and", max, "." and 2 new lines
		cout << "ERROR: Value must be between " << to_string(min) << " and " << to_string(max) << "." << endl << endl;
	}

	//returns value of correct to previous function
	return correct;
}

//higherLowerCheck function (string return value - HorL)
string higherLowerCheck() {

	//Initialises bool value correct as 'false'
	bool correct = false;

	//Initialises string value HorL
	string HorL;

	//loops while correct is set to 'false'
	while (correct == false) {

		//outputs "Higher (H) or Lower (L) > " \
		and waits for user input (saves as HorL)
		cout << "Higher (H) or Lower (L) > ";
		getline(cin, HorL);

		//Checks if HorL = "H", "h", "L" or "l"
		if (toupper(HorL[0]) == 'H' || toupper(HorL[0]) == 'L') {

			//if true, sets correct to 'true'
			correct = true;
		}
		else {

			//if false, outputs "ERROR: Please enter 'H' or 'L'." \
			and 2 new lines
			cout << "ERROR: Please enter 'H' or 'L'." << endl << endl;
		}
	}

	//returns value of HorL to previous function
	return HorL;
}

//winCheck function (no return value)
void winCheck(bool correct, int i, int values[7]) {

	//checks if correct is set to 'true' and i is not set to 5
	if (correct == true && i != 5) {

		//if true, outputs a new line, "Correct! Next value is ",\
		values[i + 1] and a new line
		cout << endl << "Correct! Next value is " << values[i + 1] << endl;
	}

	//checks if correct is set to 'true' and i is set to 5
	if (correct == true && i == 5) {

		//if true, outputs "Correct! That means Player 2 wins!"
		cout << endl << "Correct! That means Player 2 wins!";
	}

	//checks if correct is set to 'false'
	if (correct == false) {

		//if true, outputs a new line, "Incorrect, Player 1 wins!", \
		a new line and "Press ENTER to continue.", \
		 waits for user response and then exits the program
		cout << endl << "Incorrect, Player 1 wins!" << endl << "Press ENTER to continue.";
		cin.get();
		exit(0);
	}
}

//main function (int return value)
int main(int argc, char *argv[]) {

	//Initialises int array values[7] and int value num 
	int values[7], num;

	//Initialises bool value correct as true and numCorrect as false 
	bool correct = true, numCorrect = false;

	//Initialises string value input
	string input;

	//calls clear function
	clear();

	//outputs "Player 1 enter 7 numbers [1-10]" and 2 new lines
	cout << "Player 1 enter 7 numbers [1-10]" << endl << endl;

	//sets num as return value from numCheck(0)
	num = numCheck(0);

	//loops while rangeCheck(num, 1, 10) = false
	while (rangeCheck(num, 1, 10) == false) {

		//sets num as return value from numCheck(0)
		num = numCheck(0);
	}

	//sets values[0] as num
	values[0] = num;

	//loops from i=1 to i=6
	for (int i = 1; i < 7; i++) {

		//sets numCorrect as 'false'
		numCorrect = false;

		//loops while numCorrect is set to 'false'
		while (numCorrect == false) {

			//sets num as return value from numCheck(i)
			num = numCheck(i);

			//loops while rangeCheck(num, 1, 10) = false
			while (rangeCheck(num, 1, 10) == false) {

				//sets num as return value from numCheck(i)
				num = numCheck(i);
			}

			//checks if num is equal to values[i-1]
			if (num == values[i - 1]) {

				//if true, outputs "ERROR: Number cannot be the same as previous number." and 2 new lines
				cout << "ERROR: Number cannot be the same as previous number." << endl << endl;
			}

			else {
				//if false, sets values[i] as num and sets numCorrect as 'true'
				values[i] = num;
				numCorrect = true;
			}
		}
	}

	//calls function clear
	clear();

	//outputs "Player 2, the first value is ", values[0] and a new line
	cout << "Player 2, the first value is " << values[0] << endl;

	//loops from i=0 to i=5
	for (int i = 0; i < 6; i++) {

		//sets input as the return value of higherLowerCheck
		input = higherLowerCheck();

		//checks if toupper(input[0]) == 'H' AND values[i] > values[i + 1]
		if (toupper(input[0]) == 'H' && values[i] > values[i + 1]) {

			//if true, sets correct to false
			correct = false;
		}

		//checks if toupper(input[0]) == 'L' AND values[i] < values[i + 1]
		if (toupper(input[0]) == 'L' && values[i] < values[i + 1]) {

			//if true, sets correct to false
			correct = false;
		}

		//calls function winCheck
		winCheck(correct, i, values);
	}

	//waits for user input and then exits the program
	cin.get();
	return 0;
}



[bookmark: _Toc4853748]Exercise 2 Code
#include <string>
#include <sstream>
#include <iostream>
#include <locale>

using namespace std;

//checkNum function (int return value - value)
int checkNum(string message) {

	//Initialises string value, input
	string input;

	//initialises int value, value
	int value;

	//enters while loop
	while (true) {

		//outputs message and waits for user input
		cout << message;
		getline(cin, input);

		//checks if input[0] is a digit
		if (isdigit(input[0])) {

			//if true, sets value to integer version of input and breaks out of while loop
			stringstream(input) >> value;
			break;
		}
		else {
			//if false, outputs "ERROR: Value must be an integer." and 2 new lines
			cout << "ERROR: Value must be an integer." << endl << endl;
		}
	}


	//returns value of value to previous function
	return value;
}

//rangeCheck function (bool return value - correct)
bool rangeCheck(int value, int min, int max) {

	//initialises bool value correct as 'false'
	bool correct = false;

	//checks if value >= min AND value <= max
	if (value >= min && value <= max) {

		//if true, sets correct to 'true'
		correct = true;
	}

	//returns value of correct to previous function
	return correct;
}

//checkCoordinate function (bool return value - found)
bool checkCoordinate(int x, int y, int grid[8][8]) {

	//initialises bool value found as 'false'
	bool found = false;

	//checks if grid[x][y] == 1
	if (grid[x][y] == 1) {

		//if true, sets found to 'true'
		found = true;
	}

	//returns value of found to previous function
	return found;
}

//outputGrid function (no return value)
void outputGrid(string grid[8][8]) {

	//outputs "   0  1  2  3  4  5  6  7" and a new line
	cout << "   0  1  2  3  4  5  6  7" << endl;

	//loops from i=0 to i=7
	for (int i = 0; i < 8; i++) {

		//outputs value of i and "  "
		cout << i << "  ";

		//loops from j=0 to j=7
		for (int j = 0; j < 8; j++) {

			//outputs value of grid[j][i] and "  "
			cout << grid[j][i] << "  ";
		}

		//outputs a new line
		cout << endl;
	}
}

//clear function (no return value)
void clear() {

	//outputs 50 new lines
	cout << string(50, '\n');
}

//getX function (int return value - value)
int getX() {

	//initialises int value value as 8
	int value = 8;

	//loops while value is more than 7 or less than 0
	while (value > 7 || value < 0) {

		//sets value as return value from checkNum("X: ")
		value = checkNum("X: ");

		//loops while return value of rangeCheck(value, 0, 7) is false
		while (rangeCheck(value, 0, 7) == false) {

			//outputs "ERROR: Value must be in range 0-7." and 2 new lines
			cout << "ERROR: Value must be in range 0-7." << endl << endl;

			//sets value as return value from checkNum("X: ")
			value = checkNum("X: ");
		}
	}

	//returns value of value to previous function
	return value;
}

//getY function (int return value - value)
int getY() {

	//initialises int value value as 8
	int value = 8;

	//loops while value is more than 7 or less than 0
	while (value > 7 || value < 0) {

		//sets value as return value from checkNum("Y: ")
		value = checkNum("Y: ");

		//loops while return value of rangeCheck(value, 0, 7) is false
		while (rangeCheck(value, 0, 7) == false) {

			//outputs "ERROR: Value must be in range 0-7." and 2 new lines
			cout << "ERROR: Value must be in range 0-7." << endl << endl;

			//sets value as return value from checkNum("Y: ")
			value = checkNum("Y: ");
		}
	}

	//returns value of value to previous function
	return value;
}

//resultsScreen function (no return value)
void resultsScreen(int result, int grid1[8][8], string grid2[8][8]) {

	//calls clear function
	clear();

	//checks if result == 1
	if (result == 1) {

		//if true, loops from i=0 to i=7
		for (int i = 0; i < 8; i++) {

			//loops from j=0 to j=7
			for (int j = 0; j < 8; j++) {

				//checks if value of grid1[j][i] == 1
				if (grid1[j][i] == 1) {

					//if true, sets value of grid2[j][i] as "X"
					grid2[j][i] = "X";
				}
			}
		}

		//calls outputGrid function with value of grid2
		outputGrid(grid2);

		//outputs a new lines and "Player 2 lost all lives, Player 1 wins!!"
		cout << endl << "Player 2 lost all lives, Player 1 wins!!";
	}

	//checks if result == 2
	if (result == 2) {

		//if true, calls outputGrid function with value of grid 2
		outputGrid(grid2);

		//outputs a new line and "Player 2 found all treasures, Player 2 wins!!"
		cout << endl << "Player 2 found all treasures, Player 2 wins!!";
	}
}

//main function (int return value)
int main(int argc, char *argv[]) {
	//initialises bool value, found
	bool found;

	//initialises int values, xInput, yInput, result, treasuresFound (as 0) and lives (as 3)
	int xInput, yInput, result, treasuresFound = 0, lives = 3;

	//initialises int value P1Grid[8][8] with '0's
	int P1Grid[8][8] = {
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0},
		{0,0,0,0,0,0,0,0} };

	//initialises string value P2Grid[8][8] with '-'s
	string P2Grid[8][8] = {
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"},
		{"-","-","-","-","-","-","-","-"} };

	//calls function clear
	clear();

	//outputs "Player 1, place treasures now." and 2 new lines
	cout << "Player 1, place treasures now." << endl << endl;

	//calls function outputGrid with value of P1Grid
	outputGrid(P2Grid);

	//outputs a new line
	cout << endl;

	//loops from i=0 to i=2
	for (int i = 0; i < 3; i++) {

		//enters while loop
		while (true) {
			//sets xInput as return value of getX and yInput as return value of getY
			xInput = getX();
			yInput = getY();

			//checks if coordinates has been filled
			if (P1Grid[xInput][yInput] == 1) {

				//if true, outputs "This coordinate already has treasure in it" and 2 new lines
				cout << "This coordinate already has treasure in it" << endl << endl;
			}

			else {

				//if false, sets P1Grid[xInput][yInput] as 1 and exits while loop
				P1Grid[xInput][yInput] = 1;
				break;
			}
		}

		//outputs a new line
		cout << endl;
	}

	//calls clear function
	clear();

	//outputs "Player 2, guess where the treasures are." and 2 new lines
	cout << "Player 2, guess where the treasures are." << endl << endl;

	//loops while lives > 0 and treasuresFound < 3
	while (lives > 0 && treasuresFound < 3) {

		//calls outputGrid with value of P2Grid
		outputGrid(P2Grid);

		//outputs new line
		cout << endl;

		//enters while loop
		while (true) {

			//sets xInput as return value of getX and yInput as return value of getY
			xInput = getX();
			yInput = getY();

			//checks if P2Grid[xInput][yInput] == "N"
			if (P2Grid[xInput][yInput] == "N" || P2Grid[xInput][yInput] == "X") {

				//if true, outputs "You have already checked this coordinate." and 2 new lines
				cout << "You have already checked this coordinate." << endl << endl;
			}

			else {
				//sets found as return value of checkCoordinate(xInput, yInput, P1Grid)
				found = checkCoordinate(xInput, yInput, P1Grid);

				//checks if found == true
				if (found == true) {

					//if true, increments treasuresFound
					treasuresFound++;

					//sets value of P2Grid[xInput][yInput] as "X"
					P2Grid[xInput][yInput] = "X";

					//checks if treasuresFound == 3
					if (treasuresFound == 3) {

						//if true, breaks out of while loop
						break;
					}

					//outputs "Treasure found! Map updated." and 2 new lines
					cout << "Treasure found! Map updated." << endl << endl;

					//calls function outputGrid with value of P2Grid
					outputGrid(P2Grid);
				}

				else {
					//if false, decrements lives
					lives--;

					//sets value of P2Grid[xInput][yInput] as "N"
					P2Grid[xInput][yInput] = "N";

					//checks if lives == 0
					if (lives == 0) {

						//if true, calls clear function
						clear();

						//breaks out of while loop
						break;
					}

					//outputs "Treasure not found! Map updated." and a new line
					cout << "Treasure not found! Map updated." << endl;

					//outputs "You lost 1 life!" and 2 new lines
					cout << "You lost 1 life!" << endl << endl;

					//calls function outputGrid with value of P2Grid
					outputGrid(P2Grid);

				}
			}
		}
	}

	//checks if lives == 0
	if (lives == 0) {

		//if true, sets value of result as 1
		result = 1;
	}

	//checks if lives > 0
	if (lives > 0) {

		//if true, sets value of result as 2
		result = 2;
	}

	//calls resultsScreen with values of result, P1Grid and P2Grid
	resultsScreen(result, P1Grid, P2Grid);

	//waits for user input and then exits the program
	cin.get();
	return 0;
}

[bookmark: _Toc4853749]Exercise 3 Code
#include <string>
#include <sstream>
#include <iostream>
#include <locale>
#include <thread>
#include <chrono>

using namespace std;
//Clear function (no return value)
void clear() {

	//Outputs 50 new lines (Used to clear the page)
	cout << string(50, '\n');
}

//PlaceCounter function (no return value)
void placeCounter(string grid[6][6], int placement, int player) {

	//Checks if the top row of the selected column has a counter present (column is full)
	if (grid[0][placement] == "X" || grid[0][placement] == "O" || grid[0][placement] == "*") {

		// If true, outputs "ERROR: This column is full. Counter sacrificed." and "Press ENTER to continue."
		cout << endl << "ERROR: This column is full. Counter sacrificed." << endl << "Press ENTER to continue.";

		//Waits for user to press enter and then calls function 'clear'
		cin.get();
		clear();

		//Returns to previous function
		return;
	}

	//Runs a for loop from 0 to 5
	for (int i = 0; i < 6; i++) {

		//Checks if each value in selected column is '-'
		if (grid[5 - i][placement] == "-") {

			//If '-' is found, and player is P1, replaces '-' with 'X'
			if (player == 1) {
				grid[5 - i][placement] = "X";
				break;
			}

			//If '-' is found, and player is P2, replaces '-' with 'O'
			if (player == 2) {
				grid[5 - i][placement] = "O";
				break;
			}
		}
	}

	//Calls Clear function
	clear();
}

//OutputGrid function (no return value)
void outputGrid(string grid[6][6]) {

	//Calls Clear function
	clear();

	//Outputs "  0  1  2  3  4  5     Player 1: X" to the screen and then goes to next line
	cout << "  0  1  2  3  4  5     Player 1: X" << endl;

	//Runs a for loop from 0 to 5 (I = Y coordinate of grid)
	for (int i = 0; i < 6; i++) {

		//Runs a for loop from 0 to 5 (J = X coordinate of grid)
		for (int j = 0; j < 6; j++) {

			//Outputs "  " and the data located in grid[i][j]
			cout << "  " << grid[i][j];

			//Checks if I is 0 and J is 5
			if (i == 0 && j == 5) {

				//If true, outputs "     Player 2: O"
				cout << "     Player 2: O";
			}
		}

		//Outputs new line
		cout << endl;
	}

	//Outputs new line
	cout << endl;
}

//RangeCheck function (bool return value - Correct) 
bool rangeCheck(int num, int min, int max) {

	//Initialises bool value, correct, as false
	bool correct = false;

	//Checks if num is in range
	if (num >= min && num <= max) {

		//If true, sets correct to false
		correct = true;
	}

	//Returns to previous function with 'correct' variable
	return correct;
}

//GetNum function (int return value - num)
int getNum(string message, string errorMessage) {

	//Initialises int value, num \
	  Initialises string value, input
	int num;
	string input;

	//While loop, always enters
	while (true) {

		//Outputs message (defined with function call) \
		  and waits for user to input response
		cout << message;
		getline(cin, input);

		//Checks if first character of user input is a digit
		if (isdigit(input[0])) {

			//If true, converts data stored in input to an integer and saves it in num
			stringstream(input) >> num;

			//Breaks out of while loop
			break;
		}

		else {

			//If false, outputs errorMessage (defined with function call) \
			  and outputs two new lines
			cout << errorMessage << endl << endl;
		}
	}

	//Returns to previous function with 'num' variable
	return num;
}

//GetNumber function (int return value - num)
int getNumber(string message, string errorMessage) {

	//Initialises int value, num and calls getNum function
	int num = getNum(message, errorMessage);

	//Calls rangeCheck function and, if it returns false, enters while loop
	while (rangeCheck(num, 0, 5) == false) {

		//Output errorMessage (defined with function call) \
		  and outputs two new lines
		cout << errorMessage << endl << endl;
		num = getNum(message, errorMessage);
	}
	return num;
}

bool checkH(string grid[6][6]) {
	bool win = false;
	for (int i = 0; i < 6; i++) {
		for (int j = 0; j < 4; j++) {
			if (grid[i][j] == "X" && grid[i][j + 1] == "X" && grid[i][j + 2] == "X" && grid[i][j + 3] == "X") {
				win = true;
			}
			if (grid[i][j] == "O" && grid[i][j + 1] == "O" && grid[i][j + 2] == "O" && grid[i][j + 3] == "O") {
				win = true;
			}

		}

	}
	return win;
}
bool checkV(string grid[6][6]) {
	bool win = false;
	for (int i = 0; i < 4; i++) {
		for (int j = 0; j < 6; j++) {
			if (grid[i][j] == "X" && grid[i + 1][j] == "X" && grid[i + 2][j] == "X" && grid[i + 3][j] == "X") {
				win = true;
			}
			if (grid[i][j] == "O" && grid[i + 1][j] == "O" && grid[i + 2][j] == "O" && grid[i + 3][j] == "O") {
				win = true;
			}

		}

	}
	return win;
}
bool checkD(string grid[6][6]) {
	bool win = false;
	for (int i = 0; i < 3; i++) {
		for (int j = 5; j > 2; j--) {
			if (grid[i][j] == "X" && grid[i + 1][j - 1] == "X" && grid[i + 2][j - 2] == "X" && grid[i + 3][j - 3] == "X") {
				win = true;
			}
			if (grid[i][j] == "O" && grid[i + 1][j - 1] == "O" && grid[i + 2][j - 2] == "O" && grid[i + 3][j - 3] == "O") {
				win = true;
			}
		}

		for (int i = 0; i < 3; i++) {
			for (int j = 0; j < 3; j++) {
				if (grid[i][j] == "X" && grid[i + 1][j + 1] == "X" && grid[i + 2][j + 2] == "X" && grid[i + 3][j + 3] == "X") {
					win = true;
				}
				if (grid[i][j] == "O" && grid[i + 1][j + 1] == "O" && grid[i + 2][j + 2] == "O" && grid[i + 3][j + 3] == "O") {
					win = true;
				}
			}
		}
	}
	return win;
}
int checkWin(string grid[6][6], int player) {
	int win = 0;
	if (checkH(grid) == true) {
		win = player;
		return win;
	}
	if (checkV(grid) == true) {
		win = player;
		return win;
	}
	if (checkD(grid) == true) {
		win = player;
		return win;
	}
	return 0;
}


void blitzMenu(string message, string grid[6][6]) {
	string input;
	string errorMessage = "ERROR: Value must be between 0 and 5.";
	int placement = getNumber(message, errorMessage);

	for (int i = 0; i < 6; i++) {
		if (grid[i][placement] == "X" || grid[i][placement] == "O" || grid[i][placement] == "*") {
			clear();
			outputGrid(grid);
			grid[i][placement] = "-";
			this_thread::sleep_for(chrono::milliseconds(250));

		}
	}
	clear();

}
//UNFINISHED
void abilityHelp() {
	clear();
	cout << "B: Blitz Bomb - Removes all counters in selected column." << endl
		<< "T: Time Bomb - Removes surrounding counters after opponent takes two turns." << endl << endl
		<< "Press ENTER to continue.";
	cin.get();
}

bool timebombCheck(string grid[6][6]) {
	bool present = false;
	for (int i = 0; i < 6; i++) {
		for (int j = 0; j < 6; j++) {
			if (grid[i][j] == "*") {
				present = true;
			}
		}
	}
	return present;
}

int timeMenu(string message, string grid[6][6], int player) {
	string input;
	string errorMessage = "ERROR: Value must be between 0 and 5.";
	int placement = getNumber(message, errorMessage), num = 0;

	if (grid[0][placement] == "X" || grid[0][placement] == "O" || grid[0][placement] == "*") {
		cout << endl << "ERROR: This column is full. Counter sacrificed." << endl << "Press ENTER to continue.";
		cin.get();
		clear();
		return 0;
	}

	if (timebombCheck(grid) == true) {
		cout << "ERROR: Time Bomb already on the board. Counter sacrificed." << endl << endl << "Press ENTER to continue.";
		cin.get();
		return 0;
	}
	for (int i = 0; i < 6; i++) {
		if (grid[5 - i][placement] == "-") {
			grid[5 - i][placement] = "*";
			break;
		}
	}
	clear();
	return player;
}

int useAbilityMenu(string sentMessage, string grid[6][6], int player, bool abilities[2]) {
	string input, message = "Player " + to_string(player), sendMessage;

	while (true) {
		outputGrid(grid);
		cout << sentMessage;
		getline(cin, input);

		if (toupper(input[0]) == 'B') {
			sendMessage = message + ", where would you like to place your Blitz counter? ";
			if (abilities[0] == 1) {
				blitzMenu(sendMessage, grid);
				abilities[0] = 0;
				break;
			}
			if (abilities[0] == 0) {
				cout << "ERROR: You have already used your Blitz Bomb this game. Turn sacrificed." << endl << endl << "Press ENTER to continue.";
				cin.get();
				break;
			}
		}

		if (toupper(input[0]) == 'T') {
			sendMessage = message + ", where would you like to place your Time Bomb counter? ";
			if (abilities[1] == 1) {
				int num = timeMenu(sendMessage, grid, player);
				abilities[1] = 0;
				return num;
			}

			if (abilities[1] == 0) {
				cout << "ERROR: You have already used your Time Bomb this game. Turn sacrificed." << endl << endl << "Press ENTER to continue.";
				cin.get();
				break;
			}
			
		}
		if (toupper(input[0]) == '?') {
			abilityHelp();
		}
	}


	return 0;
}

void placeCounterMenu(string message, string grid[6][6], int player) {
	outputGrid(grid);
	int num = getNumber(message, "ERROR: Value must be an integer.");
	placeCounter(grid, num, player);
	if (checkWin(grid, player) == 1) {
		outputGrid(grid);
		cout << "CONNECT 4!! Player " + to_string(player) + " wins!";
		cin.get();
		exit(0);
	}
	if (checkWin(grid, player) == 2) {
		outputGrid(grid);
		cout << "CONNECT 4!! Player " + to_string(player) + " wins!";
		cin.get();
		exit(0);
	}
}

int CorA(int player, string grid[6][6], bool abilities[2]) {
	string message = "Player " + to_string(player), input, sendMessage;

	outputGrid(grid);
	cout << message << ", would you like to place a counter or use an ability? [C / A]: ";
	getline(cin, input);
	if (toupper(input[0]) == 'C') {
		clear();
		sendMessage = message + ", where do you want to place your counter? ";
		placeCounterMenu(sendMessage, grid, player);
	}
	if (toupper(input[0]) == 'A') {
		clear();
		sendMessage = message + ", what ability would you like to use? [B/T/?]: ";
		int num = useAbilityMenu(sendMessage, grid, player, abilities);
		return num;
	}
	return 0;
}

void countersFallDown(string grid[6][6]) {
	for (int i = 0; i < 5; i++) {
		for (int j = 0; j < 6; j++) {
			for (int k = 0; k < 6; k++) {
				if (grid[j][k] == "O" && grid[j + 1][k] == "-" || grid[j][k] == "X" && grid[j + 1][k] == "-") {
					grid[j + 1][k] = grid[j][k];
					grid[j][k] = "-";
					this_thread::sleep_for(chrono::milliseconds(250));
					outputGrid(grid);

				}
			}
		}
	}
}


void detonateBomb(string grid[6][6]) {
	for (int i = 0; i < 6; i++) {
		for (int j = 0; j < 6; j++) {
			if (grid[i][j] == "*") {
				outputGrid(grid);
				if (i > 0) {
					if (j > 0) {
						grid[i - 1][j - 1] = "-";
						this_thread::sleep_for(chrono::milliseconds(250));
						outputGrid(grid);
					}
					grid[i - 1][j] = "-";
					this_thread::sleep_for(chrono::milliseconds(250));
					outputGrid(grid);
					if (j < 5) {
						grid[i - 1][j + 1] = "-";
						this_thread::sleep_for(chrono::milliseconds(250));
						outputGrid(grid);
					}
				}
				if (j < 5) {
					grid[i][j + 1] = "-";
					this_thread::sleep_for(chrono::milliseconds(250));
					outputGrid(grid);
					if (i < 5) {
						grid[i + 1][j + 1] = "-";
						this_thread::sleep_for(chrono::milliseconds(250));
						outputGrid(grid);
					}
				}
				if (i < 5) {
					grid[i + 1][j] = "-";
					this_thread::sleep_for(chrono::milliseconds(250));
					outputGrid(grid);
					if (j > 0) {
						grid[i + 1][j - 1] = "-";
						this_thread::sleep_for(chrono::milliseconds(250));
						outputGrid(grid);
					}
				}
				if (j > 0) {
					grid[i][j - 1] = "-";
					this_thread::sleep_for(chrono::milliseconds(250));
					outputGrid(grid);
				}
				grid[i][j] = "-";
				this_thread::sleep_for(chrono::milliseconds(250));
				outputGrid(grid);
			}
		}
	}
	countersFallDown(grid);
}


int main(int argc, char *argv[]) {
	//Initializing Variables and Arrays
	string input, grid[6][6] = {
		{ "-","-","-","-","-","-" },
		{ "-","-","-","-","-","-" },
		{ "-","-","-","-","-","-" },
		{ "-","-","-","-","-","-" },
		{ "-","-","-","-","-","-" },
		{ "-","-","-","-","-","-" }, };
	int num, turn = 0;
	bool turns = false, P1Abilities[2] = { 1,1 }, P2Abilities[2] = { 1,1 };

	clear();
	while (true) {
		num = CorA(1, grid, P1Abilities);
		if (num == 1) {
			turns = true;
		}
		if (turns == true) {
			turn++;
			if (turn == 3) {
				detonateBomb(grid);
				countersFallDown(grid);
			}
		}

		num = CorA(2, grid, P2Abilities);
		if (num == 2) {
			turns = true;
		}
		if (turns == true) {
			turn++;
			if (turn == 3) {
				detonateBomb(grid);
				countersFallDown(grid);
				turn = 0;
			}
		}
	}

	cin.get();
	return 0;
}
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if (value >= min 8& value <= max) {
correct = true;

)

if (correct
| cout <«

false) {
"ERROR: Value must be between " << to_string(min) << " and " << to_string(max) << "." << endl << endl;

return correct;

}
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for (int i i< 6 iet) {
cout << "Player 2, the value is
getline(cin, input);

<< values[i] << endl << "Higher or Lower? [H/L]

if ((input == "H") 8& values[i] < values[i + 1]) {
cout << "Correct” << endl;

b

if ((input = "H") & values[i] > values[i + 1]) {
cout << "Incorrect. Player 1 winsi” < endl << "Press ENTER to continue™;
cin.get();
exit(e);

1
if ((input == "L") 8& values[i] > values[i + 1]) {
cout << "Correct” << endl;

;

if ((input == "L") 8& values[i] < values[i + 1]) {
| cout << "Incorrect. Player 1 wins!" << endl << "Press ENTER to continue”;
| cin.get();

| exit(e);

1

cout << "Player 2 wins!” << endl << "Press ENTER to continue™;
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string higherLowerCheck() {
bool correct = false;
string Horl;

while (correct

== false) {
cout << "Higher (H) or Lower (L) > "3
getline(cin, Horl);

if (toupper(HorL[0]) == 'H' || toupper(HorL[6])
correct - true;
HorL = toupper(HorL[@]);

t{

1

else {

! cout << "ERROR: Please enter 'H' or 'L'.” << endl << endl;
i

}

return Horl;
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void winCheck(bool correct, int i, int values[7]) {
if (correct == true 88 i 1= 5) {
cout << endl << "Correct! Next value is " << values[i + 1] << endl;

1

if (correct
| cout << endl << "Correct! That means Player 2 wins!

true 88 1 == 5) {

i

if (correct == false) {

| cout << endl << "Incorrect, Player 1 wins!" << endl << "Press ENTER to
i cin.get();
; exit(0);

continue.
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Player 1 enter 7 numbers [1-10]

Enter value 1 > 1
Enter value 2 > v
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Player 1 enter 7 numbers [1-10]

Enter value 1 > 10 v
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Enter value 1 > 10
Enter value 2 > v
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Enter value 1 > v
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ERROR: Value must be between 1 and 10.
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Higher (H) or Lower (L) > H v




image36.png
Player 2, the first value is 1
Higher (H) or Lower (L) > H

Correct! Next value is 2
Higher (H) or Lower (L) > v
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Player 2, the first value is 1
Higher (H) or Lower (L) > 1 v
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Player 2, the first value is 1
Higher (H) or Lower (L) > 1

Incorrect, Player 1 wins!
Press ENTER to continue. v
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Player 2, the first value is 1
Higher (H) or Lower (L) > A v
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Player 2, the first value is 1
Higher (H) or Lower (L) > A
ERROR: Please enter "H' or '

Higher (H) or Lower (L) > v
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Player 2, the first value is 1
Higher (H) or Lower (L) > 1 v
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Player 2, the first value is 1
Higher (H) or Lower (L) > 1
ERROR: Please enter "H" or *

Higher (H) or Lower (L) > v
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Player 2, the first value is 1
Higher (H) or Lower (L) > 1.2 v
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Player 2, the first value is 1
Higher (H) or Lower (L) > 1.2
ERROR: Please enter 'H' or 'L'.

Higher (H) or Lower (L) > v




image45.png
Player 2, the first value is 1
Higher (H) or Lower (L) > v
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Player 2, the first value is 1
Higher (H) or Lower (L) >
ERROR: Please enter "H" or *

Higher (H) or Lower (L) > v
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string input;
int x, y;

int Pl6rid[8][5] = {
{0,0,0,0,0,0.0,0},
{0,0,0,0,0,0.0,0},
{0,0,0,0,0,0,0,0},
{0,0,0,0,0,0.0,0},
{0,0,0,0,0,0,0,0},
{0,0,0,0,0,0,0,0},
{0,0,0,0,0,0.0,0},
{0,0,0,0,0,0,6,0} };

cout << "Player 1, where do you want your treasure?” << endl;
For (int i=0; 1< 3; i) {

cout << "X coordinate of treasure " << i+ 1 <<
getline(cin, input);
Stringstrean(input) >> x;

cout << "Y coordinate of treasure " << i+ 1 <<
getline(cin, input);
Stringstrean(input) >> y;

P1Gridly][x] =
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bool rangeCheck(int value, int min, int max) {
bool correct = false;

if (value >= min 88 value <= max) {

| correct = true;

1

return correct;
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cout << "Player 1, where do you want your treasure
For (int i=0; i< 3; i) {
message = "X coordinate of treasure

" << endl;

+ to_string(i + 1) +

x = checkNum(message);

while (rangeCheck(x, @, 7) == false) {

cout << "ERROR: Value must be between @ and 7." <<
endl << endl;

| x = checkiun(message);

message = "Y coordinate of treasure " + to_string(i + 1) +

y = checkhun(message;

while (rangeCheck(y, @, 7) == false) {

cout << "ERROR: Value must be between 0 and 7." <<
endl << endl;

|y = checklium(message);
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void clear() {
cout << string(s0, "\n');
b
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cout << "Player 2, guess where the treasures are.” << endl << endl;

For (int i=0; i< 3; it) {

X = checkNum("X coordinate!

while (rangeCheck(x, @, 7) == false) {

| cout << "ERROR: Value must be between © and 7.” << endl << endl;
X = checkNum("X coordinate:

b

y = checkhum("Y coordinate

while (rangeCheck(y, 6, 7) == false) {
cout << "ERROR: Value must be between @ and 7.” << endl << endl;
y = checkNun("Y coordinate:

1

if (PlGrid[y][x] = 1) {
| cout << "Treasure found.” << endl << endl;
¥

else {

cout << "Treasure not found.” << endl << endl;

3
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string P2Grid[8][8]
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cout << "Player 1, where do you want your treasure?” << endl;
for (int i

5 1< 3; 344 {

while (true) {

message = "X coordinate of treasure

x = checkNum(message!

while (rangeCheck(x, ©, 7) == false) {

! cout << "ERROR: Value must be between @ and 7.” << endl << endl;
x = checkNum(message) ;

+ to_string(i + 1) + ": "3

e e e o
y = checkiiun(nessage) ;
while (rangeCheck(y, 0, 7) == false) {

cout << "ERROR: Value must be between @ and 7.” << endl << end!
y = checkNun(message);

+ to_string(i + 1) +

3
il EF (PaGridlylx] == 1) {
||| cout < "You already have treasure at these coordinates.” << endl << endl;
i
=

P1Gridly][x] = 1;
cout << endl;
break;
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cout << "Player 2, guess where the treasures are.” << endl << endl;
For (int i=0; 1< 3; it) {

while (true) {
x = checkNum("X coordinate:
while (rangeCheck(x, @, 7) == false) {

cout << "ERROR: Value must be between © and 7.” << endl << endl;
x = checkNum("X coordinate: "

i
y

= checkun("Y coordinate: ")
while (rangeCheck(y, 0, 7) == false) {

cout << "ERROR: Value must be between @ and 7.” << endl << endl;
y = checkNum("Y coordinate: "

b

if (P2Gridly][x] ) <

if (Paoridly][x] = 1) {

| cout << *Treasure found.” << endl << endl;
| Peridlyl[x] - X3

| breaks

else {
cout << "Treasure not found.” << endl << endl;
P2Gridly][x] = "N';

L breas
i I3
¥
else ¢
i | cout << "You have already entered these coordinstes.” << endl <<
H ¥

endl;
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int lives = 3, treasuresFound = 0
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cout << "Player 2, guess where the treasures are.” << endl << endl;
while (lives > 0 & treasuresFound < 3) {
{ while (true) {
X = checkNun("X coordinate: *);
while (rangeCheck(x, 0, 7) = false) {

cout << "ERROR: Value must be between @ and 7.” << endl << endl;
"X coordinate!

)

y = checkNun("Y coordinate: ");

while (rangeCheck(y, @, 7) == false) {

| cout < "ERROR: Value must be between @ and 7.” << endl << endl;
ol ¥ = checkNun("Y coordinate:

b

{1 iF (pasridyIna
iF (Pl6ridIyI[x]
| cout << "Treasure found.” << endl << endl;

P26ridIyl[x] = X"

i i treasuresFounds+;
break;
I
else ¢
{111 cout < “Treasure not found.” << endl << endl;
; | Paeridrylpe - N
i i Zives——;
break;
i i3
3
P emser
| cout << "You have already entered these coordinates.” << endl <<
i b

endl;
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if (lives == 8) {
cout << "Player 1 wins!

fi << endl << endl << "Press ENTER to continue.”;
b

if (treasuresFound == 3) {
cout << "Player 2 wins!

<< endl << endl << "Press ENTER to continue.

b
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void output6rid(string grid[81(81) {
cout<c™ @ 123 45 6 7% < endl;

for (int 1
cout << << "

i for (int 3=8; 3 <8 ) {

i cout << grid[§Ii] << "
)

i cout << endl;

i) {
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A - - - - - - - -
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ERROR: Value must be an integer.
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