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1.  Hill Climbing

Hill climbing is an AI algorithm that is used to solve many problems such as the N-queens puzzle, and the n-puzzle in this case. It takes different states of the current problem and attempts to improve upon it iteratively until a solution is finally reached (1). 
For a given state (example below):
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Next best state (solution):
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All possible moves are undertaken and assessed and if there is an improvement in the scenario, the move will be used and hill climbing with now assess the new current state (also known as node) (2).

While this sounds like the ideal AI algorithm to help solve puzzles, it does come with underlying issues, for example for a given state there may be more than one ideal move to improve it. The algorithm would struggle with deciding between these options – this is why there are multiple versions of Hill Climbing as an attempt to overcome such a thing. 

For the assignment regular hill climbing was implemented with evidence of this issue arising showing the algorithm getting stuck in an endless loop. A type of hill climbing called steepest ascent for example expands into all possible states from the current scenario and decides on the one with the most hope for the solution (2). The “local maximum” (1), where the current state of the scenario is the most ideal compared to its expanded states is the main issue faced when using Hill Climbing. Hill Climbing ends abruptly when this local maximum comes to light if ways around this have not been implemented.

To combat these issues with Hill Climbing in the future, bypasses for the local maximum by for example saving previous states and to never enter them more than once to avoid getting stuck between 2 states would be implemented.
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Original State:
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h() = 5
Next positions = 6, 5, 3
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h() = 3
Next positions = 3, 5 
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h() = 3
Next positions = 4, 2, 3
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h() = 2
Next positions = 1, 3, 3, 3
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h() = 1
Next positions = 0, 2, 2
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h() = 0
Solved.


By calculating the heuristic value of every possible state from the current state the algorithm is in, it is able to calculate the best route to take in order to solve the puzzle.
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Due to the issues that arise while using Hill Climbing search to solve this algorithm, I would not use it again, as mentioned by Michaelwicz and Fogel (1) – while there are ways around these issues it would be easier to implement another search technique  such as A Star  which is a powerful algorithm as it expands fewer nodes than most other search algorithms (1).
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