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1. [bookmark: _Toc62492934]Task 1:

1.1. [bookmark: _Toc62492935]Introduction:

Before commencing any task, it is always safe to identify and analyse a problem; this helps ensure each goal is being achieved. The topic of this assignment focuses and addresses the method of search. The main goal and purpose of this assignment is to create and abstract a medical storage facility made up of different corridors. The corridors mean to contain a wide range of objects scattered throughout the storage facility. The intended plan being addressed is to analyse, solve and produce a set of verified functions aswell as classes to implement an AI agent application. The AI Agent must thoroughly search a medical storage facility to detect a selection of recorded objects. The intention is to traverse the storage space into a set graph. This can allow the designed AI to address every accessible node that is available within the isle to detect an accurate position. The intention is to implement a depth first search to patrol through the facility, to implement the overall search across the reserved space, making the detecting process easier. To achieve the next step developers must choose an appropriate language to implement the approach. The best suitable language to utilize would be C++, this offers a range of functions to utilise the demanded simulation. The simplest preference would be to fulfil a storage facility map, which can be inputted into any system. This would allow the facility to manage multiple maps aswell as providing further choices for operators. Further testing shall be implemented further to investigate the decisions made. A testing schedule can be viewed in Appendix A alongside a brief user document in Appendix B.

1.2. [bookmark: _Toc62492936]Identify data structures:

Certain algorisms are set to process data which can be stored within a data structure. These work together where data can be stored using an array. Within the program a stack shall be implemented at the beginning of the program. This shall outline numbers, which are expected to be collected by the AI across the map. A loop shall be included in the puzzle to run multiple times. This can ensure accurate results are collected.


	Structure
	Purpose

	Stack
	The stack shall display the duration of numbers within the map to show what the AI should be searching for.

	Array
	The data shall be stored inside an array to characterize the X and Y axis.

	Loop
	A loop shall be used to run multiple times until the user decides to break out after a decision has been made.


[bookmark: _Hlk60179487]
2. [bookmark: _Toc62492937]Task 2:

Within computer science, local search; known as neighbourhood search, is a heuristic method that is utilised to solve computationally difficult problems [1]. This is the basis of many heuristic methods for addressing optimisation problems. To deliver the clearest result, local search procedures are designed to implement a selection of certain changes to the algorithm [1]. These changes persist until a more suitable is uncovered or the time amount is elapsed. This can be considered where the expected outcome cannot always be predicted. Local search aims to detect a good enough result, which can sometimes adjust due to timing restrictions [2].
A local search algorism begins from an applicant solution as most problems can be formalised, in terms of a set search place, which targets different paths [3]. When a perfect path to a goal is found, then the path to the goal can also symbolise a solution to solving the problem. This can mean identifying what suitable steps must be taken to reach the overall goal. This can depend on the quantity and style of the algorism [4]. This initiates the process of moving iteratively from one potential result to an alternative solution, ideally using the best route. This process continues to repeat using a loop until the recognised findings are achieved and identified. 
A key example of a local search method is Hill climbing. Within hill climbing an example of a situation could be the Travelling Salesman Problem [5] where an individual wishes to discover the shortest possible route, which would visit each planned city once and return to the starting point. The individual would alternatively prepare a route by making choices, by looking around and comparing every single aspect. This process shall repeat each point in time until the correct outcome is achieved if the path to a goal is accomplished and only the goal is important, then Gradient Assent can be used, which also represents a method of local search; while trying to identify the lowest point. For this reason, Gradient Descent is demonstrated as it represents the equivalent amount of energy being minimised. This can be centred around probability, as a global maximum cannot always be discovered.
As expected, each basis of a local search algorism leads to a potential problem, including multiple results, which can correspond to various required changes. The difficult challenge for each problem solver is to obtain the best or closest optimised goal as possible. The idea of local search is to stick to an existing state, while trying to make further improvements, according to the actual overall function [4]. Any local search completes its assigned task by negotiating on a single current node, rather than multiple paths or following the neighbours of an adjacent node, while trying to maximise the current situation to a clearer state. During this situation, the search does not always keep track of visited locations within the algorism. This is due to the fact the same process could be conducted from an alternative position to assess further.

3. [bookmark: _Toc62492938]Task 3:
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The aim at this point is to solve the provided puzzle. The Problem is a 3 by 3 matrix which has numbers 1 to 8 including a blank tile. This is the expected outcome of what the solved puzzle should look like after the AI has solved the solution. The pattern of tiles can change based on the problem that has been presented. To begin this is the initial state. This is the beginning where the AI begins the process of solving the problem by conducting hill climbing. The goal is to solve the puzzle by positioning the numbers as displayed above. Each move must be defined based upon the reason the tile is being moved into a certain direction.

[bookmark: _Toc62492939]Step 1:
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The first process of the step that must be taken is to count the number of tiles, which are out of place. The numbers of tiles out of place can be colour coded as yellow. The number of tiles which are out of place are equal to 5. These tile numbers are 5,2,3,4 and 1. As the number of tiles that are out of place is equal to five our H = 5. The empty tile must be moved up once as moving the tile to the left would not be any benefit as the number one tile would still be in the incorrect position and the number 8 tile below is already in the correct place. By moving the empty tile, the number 5 is being moved.
[bookmark: _Toc62492940]Step 2:[image: ]
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The second step that must be taken is to assess the number of tiles which are out of place after the initial move has been carried out. The number of tiles that are out of place total to 4. The tiles which are currently out of place are tiles number 2,3,4 and 1. The ideal step is to swap the unoccupied space to the left, where the number 2 is positioned, which shall move tile number 5. Following step 1, it can be noticed that by moving the empty tile directly above that the number 5 tile is now in a perfect position. No tiles can be pushed up or to the left as these moves are invalid due to these moves meeting a dead end. The numbers 6,7 and 8 remain positioned in the bottom row. Compared to step 1 the number of tiles out of place has decreased. For this reason, the H value has now changed to 4 as one number has been positioned correctly within the puzzle.

[bookmark: _Toc62492941]Step 3: 
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The third step that must be taken is to count and assess the number of tiles which are out of place after the second move has been carried out. The number of tiles that are currently out of place are equal to 3. The numbered tiles which are presently out of place are recognised as tiles number ,3,4, and 1. The third ideal step is to move the empty space to the left where the number 2 is positioned. It can be noted that this is an appropriate move, as by moving the empty tile to the left allows number 2 tile to move in the correct position. The numbers 5,6,7 and 8 remain in the correct position. Compared to step 2 the number of tiles out of place has decreased. For this reason, the H value has now changed to 3 as a number has been positioned correctly within the puzzle.
[bookmark: _Toc62492942]Step 4:
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The fourth step that must be taken is to count and assess the number of tiles out of place, after the second move has been carried out. The number of tiles that are out of place are equal to 3. The numbered tiles which are currently out of place are tiles number 3,4, and 1. The fourth ideal step is to move tile 1 up to swap places with the empty tile. This is an appropriate move as tile 1 is now in the correct position. The numbers 2,5,6,7 and 8 remain in the correct position. By moving tile 1 the number of tiles out of place has decreased. For this reason, the H value has now changed to 2 as a number has been positioned correctly within the puzzle.


[bookmark: _Toc62492943]Step 5:
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The fifth step that must be taken is to count and assess the number of tiles out of place after the fourth move has been carried out. The number of tiles that are out of place are equal to 1. The numbered tile, which are currently out of place is tile number 3. The fifth ideal step is to move tile 4 right to swap places with the empty tile. This is an appropriate move as tile 4 would be in the correct position. The numbers 1,2,5,6,7 and 8 remain in the correct position. By moving tile 4 the number of tiles out of place has decreased. For this reason, the H value has now changed to 1 as a number has been positioned correctly within the puzzle. The third tile shall be moved down while the empty tile moves above.

[bookmark: _Toc62492944]Step 6:
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The final step that must be taken is to count and assess the number of tiles out of place after the fifth step has been carried out. The number of tiles that are out of place are equal to 0. All tiles are now correctly been put into place. For this reason, the final H value has now changed to 0 as the puzzle has been successfully solved.

4. [bookmark: _Toc62492945]Task 4: 
For this section, the aim is to solve the eight-piece puzzle stated in task two using an alternative, suitable, distance measure to use with the heuristic function. The alternative distance measure being demonstrated shall be Manhattan distance. To begin the process of problem solving, this is the initial state of what the puzzle should look like after the AI has cracked the solution. By making certain movements the objective is to solve the puzzle by positioning the numbers correctly to reach the goal as displayed below. This is what the eight-tile puzzle is all about.
[image: ]                                          [image: ]
               Initial				                                               Goal
The specified problem can be split into three different states to consider. If tile number eight moves north this will lead to solution two, where the blank space is now south. The second consideration is tile one can move east, therefore, a blank space stands available as seen in solution one. In the third consideration; tile number five can move south, making a blank space available as seen in solution three. By looking at the three considerations below one of these solutions shall lead to the puzzle being completed successfully.
[image: ]
By using the above identified solutions, it is ideal to work out which is the best solution to use, by identifying key moves as a way of solving the puzzle. This can be done by using branches as a way of showing which moves are the best to make. Each number can be colour codes to make the process easier.
[image: ]
· In solution one tiles 1,2,4 and 7 can be moved into the blank available space. This can mean four initial branches.  
· In solution two tiles 7 and 8 can be moved into the blank available space.
· In solution three tiles 2 and 5 can be moved into the blank available space.

By looking at these three solutions tiles the final goal could be achieved, but the agent must find out which states can be moved. This can be achieved using Manhattan priority function [6].  This experimental method is known as a priority function, as when each state puzzle is supplied the minimum amount of moves in each solution shall be given high priority [7]. While Manhattan is applied the correct value shall be generated. The minimum out of each puzzle is given higher priority so the agent can move into the correct state. This is still local search, but distance is used. The first step of Manhattan is to write down all the numbers within the problem to count, add and compare the number of movements required in the puzzle. 

[image: ]
[bookmark: _Hlk60651059]The second step is to work out the number of moves in each solution and add the amount of moves to work out the Manhattan distance (m). 
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Both Manhattan distances have equalled 6.



To work out the number of moves required in each puzzle and add the amount of moves to work out the Manhattan distance (m), the numbers are added together. 
[image: ]
Each Manhattan distance has now been calculated to input three Values.
[image: ]
After the puzzle has been solved there are three Manhattan values. Out of these solutions the best solution to explore is solution 3 as m=4, which leads to the final goal. The Manhattan total can change depending on the number of moves made from each key area of the puzzle.
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[bookmark: _Toc62492948]Appendix

[bookmark: _Toc62492949]Appendix A – Test Schedule 
AI Search Bot Testing Schedule
Test name - Medical Storage Facility Search
	Test case name
	Test step
	Action
	Test data
	Expected result
	Test result
	Notes

	Launch Program
	1
	Open Program
	Run
	Run the Program
	The program ran without any errors being detected
	NA

	Display welcome message
	2
	Display an opening message
	Display
	Display welcome.
message
	The program opened with the message “Hello and Welcome to The AI Bot " displaying
	NA

	Display a stack
	3
	Display an expected stack message explaining what numbers must be collected
	Display
	Display the expected numbers that should be collected by the AI bot
	The stack message printed out all expected numbers for the AI bot
	A full stack implementation would not work to allow a full depth first search to be implemented.

	Display choose option message
	4
	Display a message asking users to please select an appropriate option.
	Display
	Display a message asking users to please select an appropriate option.
	The message “Please select an appropriate option below " displayed asking users to choose an option based upon choice
	NA

	Display option 1
	5
	Display option 1 to load and begin a new storage search 
	Display
	Print out option 1 to allow user to begin a storage area search
	The message “option 1: Start a new medical storage facility search" displayed asking users to choose an option based upon their choice
	NA

	Display option 2
	6
	Display option 2 to load a new storage area map
	Display and Select
	Print out option 2 to load in a new file search
	The message “option 2: Load a new medical storage facility map" displayed asking users to choose an option based upon their choice
	NA

	Display option 3
	7
	Display option 3 to stop and exit the medical storage facility program
	Display and Select
	Print out option 3 to stop and exit the storage facility program
	The message “option 3: Exit the medical storage facility application" displayed asking users to choose an option based upon their choice.
	NA

	Display chosen option request message
	8
	Display a message asking users to input a chosen option based upon identified options 
	Display and Select
	A message will be displayed asking users to input a chosen option based upon identified options
	The message “Please Enter A Chosen Option" displayed asking users to choose an option based upon their choice.

	NA

	Display inputted option
	9
	Display the inputted option to show which case has been selected
	Display
	A printout shall display to show which option has been inputted
	A printout appeared to show which option has been inputted and displays the chosen option back to the user.
	NA

	Testing Input of option 1
	10
	Select option 1 to load a storage search
	Select and load
	A message shall appear to collect X and Y coordinates to search
	A message appeared to collect chosen column representing X and chosen row representing Y coordinates to search the facility.
	NA

	Load in each file to search the facility
	11
	Load in file to show the running search 
	Load and display
	The file will load and show the search process going ahead
	The file successfully loaded and showed each option which was inputted by a user.
	NA

	Print out detected results based upon inputted options.

	12
	Print out characters based upon the inputted options that has been provided.
	Display and output
	The search results shall be displayed to represent where each node is stored.
	The search results were successfully displayed showing where each node has been detected. If a guess greater than 16 has been inputted an error message appeared alerting the user.
	NA

	Loop each case until an option is chosen
	13
	Repeat each option until a decision has been made.
	Loop and display
	A print of Each option shall be repeated until a decision has been inputted and the program ends
	Each option continued to loop multiple times until a decision has been made and inputted
	NA

	Choose option 2
	14
	If option 2 is selected the program should load and display a new medical storage facility map.
	Load and display 
	If option 2 is selected the program should load and display a new medical storage facility map.
	Each time option 2 was chosen a new file loaded into the program. The file can be changed within the programming code.
	NA

	Produce an error message if no file can be detected.


	15
	If no file can be detected a warning message should be produced to alert users to act.
	Detect and display
	If no file can be detected a warning message should be produced to alert users to act.
	If no file could be detected a warning message was produced to alert users to act and try again.
	NA

	Choose option 3




	16
	If option 3 is chosen, the code should immediately break and exit the program 
	Break and display
	If option 3 is chosen, the code should immediately break and exit the program
	If option 3 was selected, the code immediately stopped working allowing an exit out of the program to be made.
	NA





	Display a thank you and goodbye greeting
	17
	If the program is ended a thank you and goodbye greeting should be displayed as a way of being courteous.
	Display
	If the program is ended a thank you and goodbye greeting should be displayed as a way of being courteous.
	The message "Thank you for using the AI Search System " and "Goodbye :) " appeared at the end of the program.
	NA













[bookmark: _Hlk62461918]
[bookmark: _Toc62492950]Appendix B – User guide  

Program Navigation
The main areas of the program are labelled below and can be defined throughout the user guide. The AI Search Program shall contain:
· A Welcome greeting to welcome visitors to the program
· A File loader to allow further updates to be made on plans
· A Set number of expected nodes that must be collected by the AI Search
· Overall Set of options allowing users to navigate to different stages. These set choices can lead to different cases. The aim of this process is to suit each person’s needs.
· Printed messages to show which option has been selected based upon the inputted choice of number
· Printed alerts to explain any Errors that may arise within the implementation
· A Goodbye and thank you message while users leave the program

Loading files:

Before beginning any program, a pre-planned file must be created. This helps to design any maps or patterns the program to work. The map has been defined allowing the Agent to navigate around. Each row and column will be stored by using X and Y Axis. Each axis shall help store and define content as an integer which is inputted. An example of the file can be seen below. The number of nodes within this file total up as 8. This includes the Start and Goal symbols aswell as each number which the AI must work towards detecting. The size of the file can change based on the amount of information being inputted. If no file can be detected a error message shall be printed. 

[image: ]     [image: ]



Running a program:

[image: ]

At the start of the program each user shall be welcomed with a printed message. The message greets each user while entering the AI Bot program. This can help show incitive and good manners as developers where customers deserve appreciation.

Implementing a stack:

[image: ]

To support the designed file, it seemed suitable to define the number of nodes that the AI needs to work towards achieving. Based on the main file the number of digits have been stored inside stacks. These stacks shall appear under the welcome message when the program opens. This may help humans understand the sum of objects that the AI must explore.

Using a set program menu:

[image: ]


The implemented system had to work around ensuring the program operated professionally and remained menu driven. This can help make the program as straightforward as possible for everyone to use. For this to work simple. The execution of a menu provides operators to manage the program using one click through different cases. This includes: -

· Option 1 - Starting a new medical storage facility search
· [bookmark: _Hlk62432604]Option 2 - Loading a new storage map
· Option 3 - Exiting the application
This menu has been arranged to repeat each period until the user decides to depart the program. This allows further investigation to be made through the alternative options available. If an option is inputted that has not been included the program will not carry out any further processing. A chosen option can be inputted to allow the correct case to be taken. Further options can be included during future developments of the software

Choosing various Options
Each option that is defined can led to a certain case within the program. Each case can help determine the outcome of the solution that is being investigated. All information linked to the chosen option shall be loaded as shown below.

Option 1 - - Starting a new medical storage facility search
[image: ]
If the first option is selected the option one message shall be printed to finalise the search. This choice looks at running a search on the inputted file to analyse the storing resource.
[image: ]
The operator must record a chosen column and row for the AI to have the ability to search within the assigned area. Each row and column are stored inside an array. An example can be a graph where axis are required to plot the results. The same applies within programming. The results can be recognised using the presented graph.
          [image: ]
Based on the chosen row and column the Program shall run a search and print out any detected charectors around the file. The example is Row 1 and Column 4. 
Option 2 - Loading a new storage map

[image: ] [image: ]

Option 2 allows a new storage map to be loaded and processed. If no file can be recorded an error message shall appear.

Option 3 – Stop and Exit the program:
 
[image: ]

Option 3 stops the program from running any further allowing users to exit while the correct results have been recorded. In this case the program shall come to a complete stop and break. A Polite thank you and goodbye message Should display to show this process.








[bookmark: _Toc62492951]Appendix C – Program Listing

// Title - AI Bot Searching 

//define width and height
#define WIDTH 16 // This is the defining the width of the puzzle to be 16
#define HEIGHT 16 // This is defining the height of puzzle walls to be 16

// include librarys
#include <iostream> // This is used to define input and output streams
#include <fstream> // This is used to support simultaneous input and output operation
#include <string> // This is used to support sorting functions
#include <stack> // This is used to create a stack


using namespace std; // define content
void getmaze( // declare getmaze
	int x=0, // this declares the x axis as a integer
	int y=0) // this declares the y axis as a integer 
{;
char text[WIDTH * HEIGHT]; // this is calculating the width and height
string line; // This reads the string
int count = 0; // This counts and returns the amount of objects

//Load in a File 
ifstream myfile("ai.txt"); // this loads in the puzzle file
if (myfile.is_open()) // This will open the file
{
	while (getline(myfile, line)) //extracting file
	{
		line.copy(&text[WIDTH * count], WIDTH, 0); // this is counting the width
		count++; // Count the file
	}
	myfile.close(); // This will close down the file
}
else {
	cout << "Sorry the file is unable to open ";  // this message displays if the puzzle is unable to run
}
cout << endl << endl << endl; // This is a Line break

for (int y = 0; y < HEIGHT; y++) // This measures the height of y
{
	for (int x = 0; x < WIDTH; x++) // This measures the width of x
	{
		cout << text[WIDTH * y + x]; // This timeses the width of x and y
	}
	cout << endl; // This is a Line break
}
if (x > 16 || y > 16) { // If a digit more than 16 has been inputted an error message shall appear
	cout << "Sorry no Object can be found within the storage facility. Please try again." << endl; // Error Message Display
		cout << endl; // This is a Line break
}
else
{
	cout << endl; // This is a Line break
	cout << "The Current Position In ("<<x<<", and "<<y<<")"<< "is: " << text[WIDTH * y + x] << endl; // This prints out the positions being inputted
	cout << "The Above Character Detected is :" << text[WIDTH * (y - 1) + x] << endl; // This prints out the above detected charector
	cout << endl; // This is a Line break
	cout << "The Below Character Detected Is:" << text[WIDTH * (y + 1) + x] << endl; // This prints out the south charector being detected
	cout << endl; // This is a Line break
	cout << "The Detected Character To The Right  Is:" << text[WIDTH * (y)+(x - 1)] << endl; // This prints out the charector detected to the right
	cout << endl; // This is a Line break
	cout << "The Detected Character To The Left  Is:" << text[WIDTH * (y)+(x + 1)] << endl; // This prints out the charector detected to the left
	cout << endl; //line break
   }
}
void search() {
	int x; // This is the Column being represented as X
	int y; // This is the Row being represented as Y
	cout << endl; // This is a Line break
	cout << "Please Input A Chosen Column:"; // This is asking the user to input a chosen column
	cin >> x; // This stores the column in x
	cout << "Please Input A Chosen Row:"; // This is asking the user to input a chosen row
	cin >> y; // This stores the column in y
	cout << endl; // This is a Line break
	getmaze(x, y); // This prints out the maze based on the x and y axis
}

//// Load in A New Map
void loadnewmedicalstorageareamap() {  // This is loading in a new file
	char text[WIDTH * HEIGHT]; // this is calculating the width and height

	string line;  // This reads the string
	int count = 0; // This counts and returns the amount of objects
	ifstream file("text.txt"); // this loads in the new file
	if (file.is_open()) // This will open the file
	{
		while (getline(file, line)) //extracting file
		{
			line.copy(&text[WIDTH * count], WIDTH, 0); // this is counting the width
			count++; //counting the file
		}
		file.close(); // This will close down the file
	}
	else {
		cout << endl; // This is a Line break
		cout << "Sorry no file can be detected, Please Try Again" << endl; // No file can be detected
		cout << endl << endl << endl; // This is a Line break
	}
	for (int y = 0; y < HEIGHT; y++) // if y has no values
	{
		for (int x = 0; x < WIDTH; x++) // if X has no values
		{
			cout << text[WIDTH * y + x]; // this is timesing x and y 
		}
		cout << endl; // This is a line break
	}
}

// main
int main(void) { 
	cout << endl; // This is a Line break
	cout << "  Hello And Welcome To The AI Bot " << endl; // This Will Print a welcome greeting message
	cout << endl; // This is a Line break
	cout << "  Todays expected numbers are:" << endl;
	cout << endl; // This is a Line break

	//// Implemented Stack 

	stack<int> st1; // Input first and second number
	stack<int> st2; // Input third and fourth 
	stack<int> st3; // Input fifth and sixth

	st1.emplace(1); // place first number
	st1.emplace(2); // place second number

	st2.emplace(6); // place third number
	st2.emplace(5); // place fourth number

	st3.emplace(4); // place fifth number
	st3.emplace(3); // place sixth number

	st1.swap(st2);  // swapping stack 1 with stack 2
	st2.swap(st3); // swapping stack 2 with stack 3

	cout << "st1 = "; // Stack 1
	while (!st1.empty()) { // This is the stack empty 
		cout << st1.top() << " "; // This isn the stack having a number inputted
		st1.pop(); // This is the number beind popped
	}

	cout << endl << "st2 = "; // Stack 2
	while (!st2.empty()) { // This is the stack empty 
		cout << st2.top() << " "; // This isn the stack having a number inputted
		st2.pop(); // This is the number beind popped
	}

	cout << endl << "st3 = "; // Stack 3
	while (!st3.empty()) { // This is the stack empty 
		cout << st3.top() << " "; // This isn the stack having a number inputted
		st3.pop(); // This is the number beind popped
	}

	cout << endl; // Line break
	bool whileLoop = true;
	int choice; // Input a choice
	while (whileLoop) // This will begin the loop of options
	{
		cout << endl; // This is a Line break
		cout << "  Please Select An Appropiate Choice Below " << endl; 	// This will ask users to politely choose a Choice based on numbers 1 to 3
		cout << endl; // This is a Line break
		cout << "  Option 1 : Start a new medical storage facility search " << endl; // This will begin a new search
		cout << "  Option 2 : Load a new medical storage facility map " << endl; // This will load in a new file
		cout << "  Option 3 : Stop And Exit the medical storage facility application " << endl; // This will stop and exit the program

		cout << endl; // This is a Line break
		cout << "Please Enter A Chosen Option:"; // This asks the user to enter a option from the list
		cin >> choice;  // From the inputted number this chooses the correct case
		cout << endl; // This is a Line break

		switch (choice) // This is a switch to determine the chosen inputted choice
		{
		case 1: // This is the first option 1 case
			cout << "You Have Chosen Option 1"; // This will display to show the user they have selected option 1
			cout << endl; // This is a Line break
			cout << "Start a new medical storage facility search";  // This prints out a description to explain the user has asked to begin a new medical storage facility search
			cout << endl; // This is a Line break
			search(); // This is searching the map
			break; // This will break out of the loop

		case 2: // This is the first option 2 case
			cout << "You Have Chosen Option 2"; // This will display to show the user they have selected option 2
			cout << endl << endl; // This is a Line break
			cout << "Load a New Medical Storage Area Map"; // This will display to show the user they have selected option 2
			cout << endl << endl; // This is a Line break
			loadnewmedicalstorageareamap(); // This will load in a fresh new map
			break; // This will break out of the loop

		case 3: // This is the first option 3 case
			cout << "You Have Chosen Option 3"; // This will display to show the user they have selected option 3 to exit the program
			cout << endl << endl; // This is a Line break
			cout << "Stop And Exit Program"; // This will display to show the user they have selected option 2
			cout << endl << endl; // This is a Line break
			whileLoop = false; // This detects if the user has selected to stop and exit the program
			cout << "Thank you for using the AI Search System " << endl; // This will print to thank the user for using the service
			cout << "Goodbye :) " << endl; // This will print to wish the user Goodbye
			cout << endl; // This is a Line break
			break; // This breaks out of the loop
		}
	}
	return 0; // This returns the values
}
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