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Hill Climbing in Al

Hill climbing is a variant of the generate-and-test algorithm. It uses feedback from the test
procedure to determine the direction to move in the search space. The test function is
augmented with a heuristic function that provides an estimate of how close a given state is to
a goal state. The generate procedure can exploit this heuristic function.

Key Concepts

 Heuristic Function: A function that estimates the distance from a given state to the
goal state.

e Search Space: The set of all possible states that can be reached from the initial state.

e Goal State: The desired state or solution.

» Local Maximum: A state that is better than its neighbors but not the global maximum.

Types of Hill Climbing

 Simple Hill Climbing: Consider a single move from the current state and select the first

one that is better.
 Steepest-Ascent Hill Climbing: Consider all moves from the current state and select the

best one.
Algorithm for Simple Hill Climbing

1. Evaluate the initial state. If it is also a goal state, then return it and quit. Otherwise,
continue with the initial state as the current state.
2. Loop until a solution is found or until there are no new operators left to be applied in
the current state:
 Select an operator that has not yet been applied to the current state and apply

it to produce a new state.
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 Evaluate the new state.
« If it is a goal state, then return it and quit.
e If it is not a goal state but it is better than the current state, then make it
the current state.
e If it is not better than the current state, then continue in the loop.

Algorithm for Steepest-Ascent Hill Climbing

1. Evaluate the initial state. If it is also a goal state, then return it and quit. Otherwise,
continue with the initial state as the current state.
2. Loop until a solution is found or until a complete iteration produces no change to
current state:
e Let SUCC be a state such that any possible successor of the current state will be
better than SUCC.
 For each operator that applies to the current state do:
» Apply the operator and generate a new state.
 Evaluate the new state. If it is a goal state, then return it and quit. If not,
compare it to SUCC. If it is better, then set SUCC to this state. If it is not
better, leave SUCC alone.
« If the SUCC is better than the current state, then set the current state to SUCC.

Advantages and Disadvantages

e Advantages

e Simple to implement.

 Can be effective for certain types of problems.
» Disadvantages
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e Can get stuck in local maxima.
» May not find the optimal solution.

Applications

* Robotics.
e Machine learning.
» Optimization problems.

Conclusion

« Hill climbing is a useful search algorithm with various applications.
e |t is important to understand its limitations.
 Future work: Explore more advanced search algorithms.
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