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2.	Introduction
In this report a detailed discussion on two popular different types of algorithms will be compared in detail,  points of their advantages and disadvantages will be discussed followed up by which algorithm would be more optimal for the task required.
A reflection on the developing process of the implementation of a algorithm that will be detailing the results obtained followed up by snippets and discussions on these portions of the code.
3.	Dijkstra’s Algorithm
	a.	What is Dijkstra’s algorithm
This algorithm was designed by Dutch physicist Edsger Dijkstra in 1956, when he thought about how he might calculate the shortest route from Rotterdam to Groningen [1], this has been referenced as a ‘greedy algorithm’.	
Dijkstra’s algorithm is an algorithm is finding the shortest paths between nodes in a graph, this is used in the modern age for many different reasons for example this type of algorithm would be used in road networks [2]. The algorithm exists in many variants. Dijkstra’s original algorithm found the shortest path between two given nodes, but a more common variant fixes a single node as the “source” node [3].
b. How is this algorithm used
It is important to outline the advantages and disadvantages when reflecting on anything, this allows a further insight into how this can be best applied to whatever it intended usage may be, this would also allow the user to see the areas where this would struggle.
i. Advantages 
Everything has their advantages, the main advantage of Dijkstra’s algorithm is its considerably low complexity which is almost linear [4]. Due to the low complexity this means it will be easy to get to grips to and then can be applied to many different aspects.
ii. Disadvantages
With every advantage there becomes disadvantages around the corner. The major issue with this algorithm is the fact that it does a blind search, this will then cause a lot of time wasting of necessary resources [5]. Another disadvantage is that it cannot handle negative edges [6].
4.	A* Algorithm 
	a.	What is A* algorithm?
A* algorithm is a graph traversal and path search algorithm, which is often used in many fields of computer science due to its completeness, optimality, and optimal efficiency [7].
c. How is this algorithm used	
Below a brief discussion will be talked about the benefits and drawbacks of using this second type of algorithm, allowing for further insight, and understanding.


i. Advantages 
The main advantage of this algorithm is that it is optimal search in terms of heuristics, in fact this is one of the best heuristic search techniques present [8]. Another advantage being that there is no other optimal algorithm guaranteed to explain fewer nodes than A* [9], this will be explained more in the comparison.
ii. Disadvantages 
Everything good has their downsides, this algorithm is complete if he branching factor is finite and every action has fixed cost [10]. The performance of A* search is dependant on accuracy of heuristic algorithm used to compute the function required [11].
5.	Comparison between the two
Below a detailed discussion on what would be the most optimal approach to take when considering what type of algorithm should be used.
	a.	Most optimal approach
These two algorithms are similar the underlining different is that A* tries to look for a better path by using a heuristic function, which gives priority to nodes that are supposed to be better than others while Dijkstra’s just explore all possible ways [12]
The optimal approach would be A* due to Dijkstra being a uniformed algorithm, it should be used when you have no knowledge on the graph that is presented [13]. A* considers additional information about the minimal distance to the end goal [14]. 
In this instance it would find the most optimal path to complete the maths creating this to be a more efficient approach, it would take as little moves as possible to complete this maze.
6. 	Implementation (Code)
This section will reflect on the developing process of the implementation, it will then be followed up by details on the results obtained and discusses the interesting portions of the presented code.

a.         Most efficient maze
There are many different types of algorithms that could be implemented to complete this randomly generated maze successfully. Validation is important when finding an algorithm that would have if statements for different scenarios that could occur.
A detailed reflection on the developing process of the implementation, different types of the code will be discussed to help get a wider understanding, this will also be compared against another type of pre-made algorithm.
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Figure 1 - Displaying size of maze 20x20
The randomly generated mazes are all set to being 20 x 20, this allows for a decent amount of movement, it also tells the algorithm the whole size of the presented maze.
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Figure 2 - Displaying bool function for moving
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Figure 3 - Image displaying code for computer solving maze
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Figure 4 - Image displaying square locations being visited in the maze
As displayed above these functions follow a method called recursion, this type of algorithm that calls itself in a step having termination condition so that successive repetitions are processed [15].
Once the computer visits a location that has been set as false as displayed above this tells the computer that this location has not yet be visited once this new location has then been explored it would be set to true, this is where the next lines of code come into the picture.
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Figure 5 - Image displaying code for true statements
When the computer has visited a square on the maze ‘location’ this would then be set to true, this allows for the computer to ensure they are not going back on themselves, the benefit of this would allow for a quicker competition time, if the computer keeps back tracking on itself this could take much longer to complete.
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Figure 6 - Image displaying searching the maze until the exited has been found
The overall goal of this algorithm is to ensure the maze gets completed, this function above keeps trying the different routes out the ‘O’ has been found.
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Figure 7 - Image displaying recursive search function that finds the exit
This if statement has been added below the above search function, this allows for a better output when the exit or ‘O’ has been found, if it is returned true and has been found the will then come to an end because the overall object has been completed.
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bool validiove(char maze[][WIDTH], bool visited[][WIDTH],
int newX, int newy)

i (X< @ || X >= WIDTH)
return false;

i (Y < @ || Y >= HETGHT)
return false;

if (maze[Y][X] = 'X')
return false;

if (visited[Y][X])
return false;

return true;
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5 x < WIDTH; xi+)
Y = 03 y < HELGHT; yit)
visitedly][x] - false;
visitedly][x] - trues

cout << search(maze, visited, x, y) << endl;
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bool move(char maze[][WIDTH], bool visited[][WIDTH],
itk X, intk Y, int x, int y)

bool Exit = false;

if (maze[Y][X] == '0")
Exit = true;

=

Y=Y

Visited[Y][X] = true;

return Exit;
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bool exit;
if (mazely][x] = "0)
return true;
wallly][x] = true;
i (Hove(maze, wall, x, y - 1))
Exit - search(maze, wall, x, y - 1)
$F (lexit 88 (Hove(msze, wall, x, y + 1))
Exit - search(maze, wall, x, y + 1)5
iF (lexit 8 (Hove(msze, wall, x - 1, ¥)))
Exit - search(maze, wall, x - 1, )5
iF (1exit 8 (Hove(msze, wall, x + 1, ¥)))
Exit - search(maze, wall, x + 1, )
return Exit;
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if (exit)
{

maze(maze, X, ¥);
cout << endl;
return true;

1
return false;
return Exit;
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Elvoid GridNavigatorAutomatis

{

const int WIDTH = 20;
const int HEIGHT = 20;
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bool Move(char maze[][WIDTH], bool wall[][WIDTH],
int X, int v);

bool move(char maze[][WIDTH], bool wall[][WIDTH],
int& X, int& v, int x, int y);




