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Firstly, to explain Dijkstra’s Algorithm I need to explain graphs. According to [1] graphs are data structures that are used to look at connections across a couple of elements (that are called nodes/vertexes).
[1] later goes on to state that Dijkstra’s algorithm is an algorithm used for finding the shortest distance from a starting node to a target node in a weighted graph. A benefit of using Dijkstra’s algorithm is you can find the shortest path from the source node to all other nodes which results in a shortest-path tree as referenced in [2].
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I first started with declaring my variables and starting with a while loop that will end until the player reaches the target. 
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Description automatically generated]
The variables “playertempposX” & “playertempposY” are variables used to keep track of the player’s position within the maze. The “plusone” and “minusone” versions of the variables are used for positions above/right/left of the player’s position.
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Description automatically generated]
This “if” statement is located within the initial while loop. The purpose of this if statement is to activate when the position above the player is clear, and make the player move into that position and update the player’s co-ordinates.
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Description automatically generated]
If this first “if” statement is not met the next “else if” comes into play where it checks if the space to the right is clear, if so, it will move the player into the space and update the player’s co-ordinates then the initial while loop starts again. 
If the space to the right is not empty the next “else if” comes into play where it checks if the is a wall to the right, if there is “wallrightcounter” is set to 1, this will be used later for moving left without the program trying to move back right.
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Description automatically generated]
The program then ends with the ifs and goes into a while loop that doesn’t end until “wallrightcounter” becomes zero. As there is a wall spotted to the right, the while loop keeps going left, and then checking above for a space to move into and looping this until it moves up. When the loop manages to get the player to move left and up the “wallrightcounter” is set to zero again and leaves the loop.
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Description automatically generated]
This is the ending part of the code where the code where the code checks above or to the right to see if the target is above/right to the player, and if it is it moves to the spot, and sets the moves results to complete ending the initial while loop, and ending the maze run.
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Description automatically generated]
The results after 10,000 runs of the maze are shown above. These results make sense with zero wall hits as the code checks for walls before moving into the space. The average 183 accesses make sense as the code is constantly accessing the grid to check for spaces to move into. The average moves of 56 is appropriate as the code doesn’t check too far into the maze before making the player make wasted moves that the code must move back on. If I wanted to make it lower the code would have my code read further into the grid to check what the best initial direction you should move into for the fastest route to the target when hitting a wall above.
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#include "GridNavigatorAutomatic.h"

GridNavigatorAutomatic::GridNavigatorAutomatic() : GridNavigator()
{

}

void GridNavigatorAutomatic::Navigate()
{
	int playertempposX = 1;
	int playertempposY = 18;
	int playertempposXminusone = 0;
	int playertempposXplusone = 2;
	int playertempposYminusone = 17;
	int wallrightcounter = 0; //Used to tell the program if a wall has been spotted to the right of the player

	moveresults mr = moveresults::ok;

	while (mr != moveresults::complete)
	{

		//grid->PrintGrid();
		// x then y
		if ((grid->GetGridSquare(playertempposX, playertempposYminusone) == griditem::empty)) //Checking if above is empty
		{
			moveresults mr = grid->MovePlayer(movedirection::up);
			if (mr == moveresults::ok)
			{
				playertempposY--;
				playertempposYminusone--;
				cout << "You have moved up" << endl;
				wallrightcounter = 0;
			}
			else if (mr == moveresults::wall)
			{
			cout << "Wall encountered" << endl;
			}
		}
		else if ((grid->GetGridSquare(playertempposXplusone, playertempposY) == griditem::empty))
		{

				moveresults mr = grid->MovePlayer(movedirection::right);
				if (mr == moveresults::ok)
				{
					playertempposX++;
					playertempposXminusone++;
					playertempposXplusone++;
					cout << "You have moved right" << endl;
				}
				else if (mr == moveresults::wall)
				{
					cout << "Wall encountered" << endl;
				}
			
		}
		else if ((grid->GetGridSquare(playertempposXplusone, playertempposY) == griditem::wall))
		{
			cout << "Wall encountered" << endl;
			wallrightcounter = 1;
			cout << "Wallright set to 1" << endl;
		}

		while (wallrightcounter > 0)
		{
			//grid->PrintGrid();
			//cout << "its working" << endl;
			if ((grid->GetGridSquare(playertempposXminusone, playertempposY) == griditem::empty))
			{
				moveresults mr = grid->MovePlayer(movedirection::left);
				if (mr == moveresults::ok)
				{
					playertempposX--;
					playertempposXminusone--;
					playertempposXplusone--;
					cout << "You have moved left" << endl;

					if ((grid->GetGridSquare(playertempposX, playertempposYminusone) == griditem::empty)) //Checking if above is empty
					{
						moveresults mr = grid->MovePlayer(movedirection::up);
						if (mr == moveresults::ok)
						{
							playertempposY--;
							playertempposYminusone--;
							cout << "You have moved up" << endl;
							wallrightcounter = 0;
						}
						else if (mr == moveresults::wall)
						{
							cout << "Wall encountered" << endl;
						}
					}
				}
				else if (mr == moveresults::wall)
				{
					cout << "Wall encountered" << endl;
				}
			}
		}

		if ((grid->GetGridSquare(playertempposX, playertempposYminusone) == griditem::target))
		{
			moveresults mr = grid->MovePlayer(movedirection::up);
			if (mr == moveresults::complete)
			{
				playertempposY--;
				playertempposYminusone--;
				cout << "You have moved up" << endl;
				wallrightcounter = 0;
				switch (mr)
				{
				case moveresults::complete:
					cout << "Maze complete!" << endl;
					return;
				case moveresults::wall:
					cout << "You walked into a wall. Oops!" << endl;
				}

			}
			else if (mr == moveresults::wall)
			{
				cout << "Wall encountered" << endl;
			}
		}
		else if ((grid->GetGridSquare(playertempposXplusone, playertempposY) == griditem::target))
		{

			moveresults mr = grid->MovePlayer(movedirection::right);
			if (mr == moveresults::complete)
			{
				playertempposX++;
				playertempposXminusone++;
				playertempposXplusone++;
				cout << "You have moved right" << endl;
				switch (mr)
				{
				case moveresults::complete:
					cout << "Maze complete!" << endl;
					return;
				case moveresults::wall:
					cout << "You walked into a wall. Oops!" << endl;
				}
			}
			else if (mr == moveresults::wall)
			{
				cout << "Wall encountered" << endl;
			}

		}
		//TODO: your code here!
		//cout << "Not yet implemented." << endl;
	}
}
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