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Introduction (1)
This report will show the current findings that the student has taken to complete two applications which use artificial intelligence to solve problems that have been undertaken. It was the student’s role to develop an application that allowed artificial intelligence to search a maze from the start and find a path to the end and show the user the path. The second application was to create artificial intelligence that could solve the Eight-Tiles problem with a solvable that it had created.

Maze Depth-First-Search AI (2)
The maze depth first search algorithm works by creating nodes that are interconnected with one another, this makes this algorithm useful in projects that integrate a starting position and an end position. This algorithm will search through each node in a stack/list and repeat until it has reached the end goal, after that it will recursively backtrack until it reaches the starting goal giving you a path. Depth first search does not give the best path it gives the path it finds first.

Maze Controller (2.1)
The class for the application was the maze controller this controls all the methods and data-structures that were used in this application. This combined the methods and structures together to perform certain tasks for the maze. An example of this was the reading of the file, once the file had been read and validated for use the maze controller would send the file onto a method that disassembled the file into a valid List of Lists that were filled with nodes representing each character in the file.

Node Class (2.2)
The Node class was primarily used as a data structure for each character in the file that resembled the maze, this allowed the maze to be interconnected with nodes so that the depth-first-search algorithm would know which nodes have been visited/unvisited or if it needs to backtrack because of a dead-end that it encountered.






Depth-first-search Advantages (2.3)
The advantages to depth first search to other algorithms that are like itself is quite small but can be used for specific requirements to do with the hardware or how efficient you want to get the path.
Depth-first-search is very memory efficient this is because rather than compared to breadth-first-search that creates an object for every node in the path whilst searching, it doesn’t discard that memory which means with larger paths this can become problematic, Depth-first-search goes through a stack of nodes that get pushed on when it has been visited and popped off the stack when the node is no longer needed e.g. backtracking.
Secondly the depth first search can be useful when finding a path with longer distance end goals. This means that if the path becomes larger, depth first search doesn’t really suffer because of the way it stores nodes supplementing memory efficiency and CPU response times.

User-Guide DFS Maze (3)
The following is a user guide for the Maze Depth First Search AI.
File Format (3.1)
The file format can be any size, but the outer edges must be filled with Walls except the Start and Finish points. An example of the file format is shown below:
[image: ]


File Location (3.2)
The file to load for the maze must be in the same folder as the application as it doesn’t use a path for the file put tries to find the file in the same directory, the file name can be anything g you want but must be typed in the exact same way in the application when asked including the file format e.g. (.txt). An example is shown below:
[image: ]
Maze Symbols (3.3)
These are a list of the symbols used for the maze application:
· S = Starting point for AI
· E = End point for AI 
· P = A path that the AI can take
· X = Wall
· G = Path found from start to finish.

Testing DFS Maze (4)
	Test: Loading Text File

	Pass/Fail

	The application loaded the file successfully and validated the maze.
[image: ]



	Test: Incorrect File Format – No Ending or Start

	Pass/Fail

	The application will not start if a file that is not to the correct format is inputted. The application will alert the user to tell them that there’s something wrong.
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	Test: Solves maze

	Pass/Fail

	The application used the depth-first-search method to find the correct maze path.
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	Test: Cannot solve impossible maze

	Pass/Fail

	The application alerted the user if the AI cannot find a solvable path to the exit once it has searched the maze.
[image: ]





Eight-Tiles Hill Climbing Algorithm (5)
The Eight-tiles is a challenging problem-solving game that makes the user move one piece around the board at once, when a piece moves the previous position it was in becomes an open space for another piece as shown below:
[image: ]
The left side picture is the starting position for all the pieces and by moving pieces into the empty slot must become the solution shown on the right. This problem is quite complexed and very hard to complete depending on the configuration. 
Hill Climbing Algorithm (5.1)
The hill climbing algorithm is a procedure that does a local search of its surroundings, calculates a value known as H and then produces an output such as a move depending on the lowest calculated H it could find from its local search. Doing this allows for small changes overtime that could possibly lead to a solution.
This algorithm is ideal for the problem above as it can calculate each tile in its current place and find which one’s are out of place and create an H value on every tile that is not correct with the solution. If the calculated H value is equal to 0 then the algorithm knows that the current tiles are in the same place as the solution tiles.
This algorithm can be problematic though due to it not having any backtracking abilities. The main problem it has is when there’s multiple calculated H values and there’s 2 or more tiles then it basically randomizes its selection this usually ends up with the algorithm constantly looping the same path repeatedly without solving the problem.

Eight-Tiles Class (5.2)
The eight-tile class is the main class that wraps all methods and variables for this application. This class keeps track of everything that the game is currently doing from, which direction the AI should take next to monitoring the current moves the AI has done so far.
This class can be extracted or created into a library so that it can be used for other applications that are like this one that has been created.
User-Guide Eight-Tiles (6)
The current setup for the application is simple, the application just needs an indicator of how many times it should randomize and then the AI should go to work and try to find the solution. If the difficulty it too high there is a chance that the AI will not succeed currently there has been no implementation to find if the randomized grid is solvable.
You can run the application via the application executable.
Testing Hill Climbing Eight-Tile (7)
	Test: Randomizing Maze

	Pass/Fail

	The application successfully randomizes the maze by switching the solution tiles into random directions.
[image: ] [image: ]




	Test: Maze Completion

	Pass/Fail

	If the difficulty is not set to a high standard the AI will complete the maze.
[image: ]



	Test: Keeping track of the moves made

	Pass/Fail

	The application keeps track of every move made and then displays it to the user if a solution is found.
[image: ]
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