Alan Hather – 1903410		    Assignment 2 – ACCA6011





Contents
Task 1	2
Task 2	2
Task 3	2
Task 4	3
























[bookmark: _Toc58314057]Task 1

Depth First Search is a type of algorithm used for searching graphs or tree traversals, with the main aim to explore as deep into the graph as possible. The algorithm starts at the root node and travels as far as it can down a path. Once it reaches the last node it backtracks to find any paths that are unexplored, and then explores that path. It continues in this fashion until the entire graph is explored.
The algorithm uses structures known as stacks to remember which vertices have been visited or not in the graph. It does this to ensure that no vertex is visited twice and to select the vertex it should visit next to start a new search.
This is the algorithm that the AI Agent would use for the task in order to search the map loaded in and look for the products placed within the map [1].
Although I have been able to provide an understanding of the Depth First Search algorithm and how this can be implemented to search the map, due to my lack of knowledge within the C language I haven’t been able to fully implement this algorithm into this task.
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Hill Climbing is a local search algorithm which aims to optimise the solution to a problem. It does this by trying to maximise the value of the current state. It takes the state of the current node and compares this to the state of the neighbouring node in an iterative process. If the neighbouring node does not produce a better solution, then it terminates. This algorithm is best used when you want to improve the state in the shortest time possible. It is simplistic to implement and works well when a good heuristic is available. It is less time consuming as it only looks to optimise the current state and doesn’t need to store the search path or graph as it only looks at the current state. 
The disadvantages of this type of local search is that depending on the initial node, the algorithm can become stuck and sometimes no solution is found. For example, it can terminate prematurely when it reaches a local maxima rather than a global maxima. This is due to it reaching the peak of the local maxima and has no neighbouring node which produces a higher state. This is also the case when you reach a plateau as all neighbouring nodes have the same state and so the algorithm doesn’t have a best direction to move in. Another issue can be when you have a ridge as it can look like a peak due to all other directions having a lower state. Therefore, this algorithm may not produce the optimal solution [2].
There are a few techniques that can be used to combat these downfalls. One example of these is backtracking, which is a technique that can be used to counter a local maxima. Here you keep a list of states that have already been visited and if you reach an undesirable state, you can backtrack and explore a new path. For a plateau, instead of making small steps to neighbouring nodes you can make a big jump to a node far away, which should take you out of the plateau region. For a ridge you can make movements in multiple directions at the same time.
Another algorithm is simulated annealing. As Hill Climbing never makes a move to a node with a lower state you might never cover the entire region. Instead, this algorithm makes a random choice rather than the node that improves the state. If the node does indeed improve the state then it continues on this path, otherwise it moves in the direction which has a probability of less than 1 or moves downhill and chooses another path to follow [3].

Below is the algorithm for a simple Hill Climbing Search:
Step 1: Evaluate the state of the starting node. 
Step 2: Terminate the process and return a success if the state has already reached the goal state. Else, continue with the starting node as the current state.
Step 3: Iterate through step 4 until a solution is found i.e. until there are no other nodes left to be applied in the current state.
Step 4:
a)    Select a node that has not yet been applied to the current state and apply it to get a new state.
b)    Process to evaluate the new state:
i.     If it is a goal state, then terminate and return a success.
ii.     Else, if it is better than the current state, then make it current state.
iii.    Else, if it is not better than the current state, return to step 3 until a solution is found.
Step 5: Terminate.
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Although the Hill Climbing algorithm is a simple to implement and reaches a goal state in a short timeframe, due to the shortcomings as described previously, there may be times when this algorithm becomes stuck and unable to find an optimised solution. As only neighbouring tiles can be moved into the vacant tile it can become stuck if, for example, all moves result in an equal number of tiles being out of place. Another example is if it choses the next best state in one step, but could lead to more steps later on in the algorithm [4].
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Another suitable distance measure that you can use with the heuristic function h( ) is the Manhattan Distance metric. The Manhattan Distance is the linear distance between a tiles initial position to it’s goal position, calculated by adding the horizontal and vertical distance in the grid, with the optimal solution being each tile moved along the shortest path between it’s initial and goal state. The end solution is therefore the total summation of all the tiles’ grid distances to its goal state [5].
Below shows how you can use this new heuristic function to complete Task 3, with the green moves showing the optimal path taken:
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The summation below shows for each number 1-8, the distance between its initial state and goal state:
h ( ) = 1+0+0+1+1+0+1+1 = 5
Meaning it would take 5 moves to reach its optimal end state.
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C:\Users\Alan Hather\Desktop\Project2\Debug\Project2.exe (process 8500) exited with code ©.
To automatically close the console when debugging stops, enable Tools->Options->Debugging->Automatically close the console when debugging stops.

Press any key to close this window . . .
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