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1. [bookmark: _Toc34258036]Depth First Search:
1.1. [bookmark: _Toc34258037]Introduction:
Depth first search is an algorithm that performs searches on data structures such as trees or graphs. The algorithm starts its search on the root node of a data structure and explores the furthest path it can before backtracking [1].
1.2. [bookmark: _Toc34258038]Implementation:
The implementation of depth first search programmed in the assignment submission works on graph data structures. Classes were created with OOP principles in mind for code separation and further implementation of other features.
1.2.1. [bookmark: _Toc34258039]Classes:
The application consists of 4 main classes which house the code for moving the AI agent and also storing and maintain the maze data and perform the depth first search.
1.2.1.1. DepthFirstSearchGraph:
DepthFirstSearchGraph handles all the operations for maintaining the stacks that are required for storing the vertex or node data from the graph.
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[bookmark: _Toc34258083]Figure 1 - DepthFirstSearchGraph Methods
A simple constructor that passes a maze and agent object as arguments provide a starting point for the algorithm to execute its search.
1.2.1.2. Agent:
The agent class performs most of the heavy lifting for the algorithm to work, providing a handful of methods that check for an available direction, maintains a back-tracking stack and moves the AI agent.
[image: ]
[bookmark: _Toc34258084]Figure 2 - Agent Methods
Whilst the original implementation for agent did include a state machine class for handling behavioural state changes this was later removed due to adding further complexity to other areas of code.
The check methods within agent perform operations for pushing vertices of the graph to the available stacks within the DepthFirstSearchGraph class and also flags a Boolean value that notifies the agent it can move in the given direction. The MoveAgent method simply moves the agent to the vertex that is at the top of the adjacent stack within the DepthFirstSearchGraph object that resides in the Agent class.
1.2.1.3. Maze
The Maze class is responsible for formatting the maze data read by the application. This involves parsing the data and storing it inside a container object that resembles 2D space. Most methods within the Maze class offer operations that provide handling of data in order to construct an object that approximates a maze.
[image: ]
[bookmark: _Toc34258085]Figure 3 - Maze Methods
Properties of the maze allow access to getting and setting private members of the class such as the maze width and height and how many objects it consists of. The 3 methods ExtractData, AssignData and SetVertexPositions operate on the file data and handle its storage.
2. [bookmark: _Toc34258040]Hill Climbing:
2.1. [bookmark: _Toc34258041]Introduction:
Hill climbing is an iterative algorithm that provides incremental change to approach a solution. The change that leads to the solution is determined by some heuristic that is calculated during the search the algorithm performs. The heuristic value represents the lowest complexity of the search, whilst this sounds particularly pleasing it can sometimes lead to an inefficient solution.
Once the heuristic is calculated per-step of the search by choosing the lowest value, it repeats this step until it comes to the most optimal solution.
There are various types of hill climbing the assignment submission makes use of simple hill climbing but the others consist of steepest-ascent hill climbing and stochastic hill climbing to name a few [2].
2.2. [bookmark: _Toc34258042]Implementation:
Using the framework provided on Moodle extensions were made to include a few methods that implement a simple hill climbing algorithm.
The main methods that provide the functionality of the algorithm were to find the heuristic value based off each incremental change to the problem and then find the lowest heuristic value to apply the change to the solution.
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[bookmark: _Toc34258086]Figure 4 - EightTile Method
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El#pragna region Properties

void MarkVisited(Utility: :Vertexd vertex);

#pragna endregion

El#pragna region Methods

void PushAdjacentStack(Utility: :Vertexd vertex);
void PopAdjacentstack();
void PushVisitedstack(Utility: :Vertex& vertex);
void PopVisitedstack();

void Search(Maze& maze, Agent& agent);

#pragna endregion
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El#pragma region Properties

Utility: :Vertex& GetAgentPosition();
std: :stack<Utility: :Vertex™> GetBackTrackStack();

void SetBackTrackstack(std

bool CheckLeft(Maze maze);
bool CheckRight(Maze maze);
bool Checklp(Maze8 maze);

bool CheckDown(Maze& maze);

void MoveAgent(Maze& maze, Utility:

#pragna endregion

El#pragna region Methods

void Findstart(Maze& maze);

void CheckBackTrack();
bool CheckavailableVertices(Maze& maze);

#pragna endregion
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Blépragma region Properties

private:

Void SetName(std: :string mazeliane);
void SetWidth(int mazeWidth);

void SetHeight(int mazeHeight);
void SetObjects(int numObjects);

stringk ResizeData(std::string &fileData);

string GetName();
int GetWidth();

int GetHeight();

int Getobjects();

int GetMazesize();
Vector2D8 GetMazeData();

#pragna endregion

El#pragna region Methods

void ExtractData(std: :string &FileData);
void AssignData(std: :stringd fileData);
void SetVertexPositions(Vector2D& mazeData);

#pragna endregion
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void simpleHillClinb(void);

int FindHuerdstics(void);

Void FindemptyTile(void);

<td:spaircmove, int> FindLowestieuristic(oid);
bool solved();]

ivate:
void moveTile(std





