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[bookmark: _Toc102430701]1.Introduction
Dijkstra’s shortest path and the A* algorithm are both very similar pathfinding algorithms.  This report will cover a comparison of the two algorithms highlighting some key differences between the two. In addition to the comparison a short report on some maze pathfinding implementation will be covered as well. Highlights of key features in the code will be pointed out and briefly discussed. 

[bookmark: _Toc102430702]2.Dijkstra and A* Algorithm Comparison
Dijkstra is a pathfinding algorithm that searches all possible routes along a path to find the best way to traverse a maze, or a road network, or ports on a computer network[1]. By looking at figure 1 and example map is given with values added to routes along the map. Dijkstra will essentially brute force it’s way through the map and keep a running total of where it has been and how much it has “cost”, cost in the sense of the higher the score the more a route planned will cost. When looking at the map each point or node within the map will first be assigned a value of 0. As Dijkstra’s shortest path works through the map it will assign values to the connections. As an example if a route was to start from point B on the map in figure 1 and work its way to H. The algorithm would then test the routes to both A and E from B. When it goes to A it will assign a value of one to the node A as that’s how much the route costs to travel. Similarly when travelling to E it will assign E a two. Dijkstra will now put A to the top of the list of all the nodes as it has the lowest value of one. Once  the algorithm has worked it’s way through it will have a total cost to traverse the map and an order of nodes to take. To make sure that the algorithm does not repeat any routes or nodes a separate list is kept of the visited and completed nodes within a route. Once all connections of a node has been fully explored the node is put away and not visited again. When the algorithm has searched the paths it will backtrack along the route that it has plotted for itself to make sure it is complete. This is where the shortcomings of the algorithm come into play Dijkstra’s shortest path does not know which routes to priorities first therefore it is somewhat inefficient compared to the A* variant of the algorithm.
	The A* pathfinding algorithm is fundamentally the same as Dijkstra’s. However, there is one key difference between the two that allows A* to top Dijkstra’s. A* has a function that allows it to calculate the route and make an informed search for the next best node to visit. This makes the A* algorithm a more efficient version of Dijkstra’s[2]. The heuristic in the A* algorithm is a function that allows it to calculate which node would be the best to visit next based on where the end point is and how far it has come so far. Using h(n) the heuristic can calculate the value of a path between two nodes. To make h(n) have any value and make a difference it uses the function f(n) = g(n) + h(n). In this equation f is the value used to see which route has the lowest cost, g is the cost of the path from the start node to ‘n’ and h is the heuristic function. This is the key difference between Dijkstra’s and the A* variant of the algorithm.
	Although the algorithms are similar A* is much better at finding a low cost route and is often referred to as a best-first search algorithm. A* is often the preferred choice when using pathfinding algorithms as all that is needed is a simple heuristic in order to find the best possible route the majority of the time. Although there are some cases in which A* may not find the complete optimal route it’s efficiency over Dijkstra’s often makes it the preferred choice when coding pathfinding algorithms. 
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Figure 1. Example chart to demonstrate Dijkstra’s process. 
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3.Pathfinding Analysis
The second task of the assignment was to design and implement a pathfinding algorithm that could travers a maze and reach the end in as few moves as possible. With some variance in moves depending on the algorithm used the number of moves will be relatively similar each time. I opted to use a breadth first search algorithm and tell it to search down each corridor for a way to the maze goal. [image: Text
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Figure 1. header file with setter and getter methods.
Figure 1 is showing the header file used in the assignment with the setter and getter methods allowing the algorithm to call on different funtions when needed. In this screenshot the updateLocation is used when the algorithm moves a space, the location is updated and used to check visited squares in the future. 
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Figure 2. variables declared for the algorithm
When creating the algorithm we know that the players will always start from grid square 18, 1 therefore we can set the current location of the player straight away and work out our next locations from there. In figure 3 below we can see the grid items north, east, south, and west beign declared with the relevant changes made to the coodrinates.
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Figure 3. grid items being set
The function updateLocation is used whenever a move is made. The algorithm takes the current position of the players and changes the relevant coordinates to make sure that the currentLocation is updated to the proper coordinates once a move is made.
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Figure 4. updateLocation funtion
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Figure 5. Maze complete with results screen
Figure 5 shows us that the algorithm completed the maze in 103 moves and hit 184 walls along the way. The hit walls count goes up because of the moveplayer and moveresults function used in the pathfinding. Moveresults can only return an enum once it knows that the square is ok to move to. Because of this the hit walls counter is increased when checking spaces even if the algorithm does not try to move into those spaces. 
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//function to update the location of the player once a move is made
Elvoid GridNavigatorAutomatic: :updateLocation(ovedirection d, pair<int, int> currentlocation, vector<pair<int, int>> visitedlocations)

if (d == movedirection: :up)

currentlocation = make_pair(currentlocation.first - 1, currentlocation.second);
else if (d == movedirection::right)

currentlocation = make_pair(currentlocation.first, currentlocation.second + 1);
else if (d == movedirection: :down)

currentlocation = make_pair(currentlocation.first + 1, currentlocation.second);
else

currentlocation = make_pair(currentlocation.first, currentlocation.second - 1);

visitedLocations. enplace_back(currentLocation);
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Maze complete!
Grid Accesses: 715
Grid Moves: 103
Wall Hit: 184
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Ficlass GridNavigatorAutomatic : Grid

{

private:
paircint, int>currentlocation;

vector<pair<int, int>>visitedLocations;

public:
/1 Constructor

GridNavigatorAutomatic();

// Classes used in the algorithm.

void updateLocation(movedirection d, pairint, int> currentlocation, vector<pair<int, int>> visitedLocations);

void Navigate();
bool checkVisited(pair<int, int> currentlocation, vector<pair<int, int>> visitedLocations);
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//declare variables and arrays needed for the functions and loops
bool movingRight = true;

paircint, int> currentLocation
noveresults mr = moveresult:
bool CheckComplete = false;
Vectorepaircint, int>> visitedLocations;
visitedLocations. emplace_back(currentLocation);

//griditen contents = GetGridsquareContents(currentLocation);

make_pair(18, 1);
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north = GetGridsquareContents(currentLocation. first - 1, currentLocation. second);

east = GetGridsquareContents(currentLocation. first, currentLocation.second + 1)

South = GetGridsquareContents(currentlocation. first + 1, currentlocation.second);

west = GetGridsquareContents(currentLocation. first, currentLocation.second - 1)

//%((6rid: :6et6ridsquareContents: :griditem == wall */ (

J/TF statements to check for the target being a neighbour at the start
if ((6rid: :MovePlayer(movedirection: up) == moveresults::ok) && (checkVisited(make_pair(currentlocation.first - 1, currentlocation.second), visitedlocations))) {
i updateLocation(movedirection: :up, currentlocation, visitedlocations);
1

else if (Grid::MovePlayer(movedirection

up) == moveresults::complete) {




