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Hillclimbing search algorithm

The Hill Climbing algorithm is one of the simplest local search algorithms in artificial
intelligence. It is used to find the "best solution" from a set of available solutions.
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Explaining the concept through a "tree" analysis

(Based on the attached code, the algorithm works as a minimization algorithm, searching for the
smallest value). Here's how the algorithm moves through the tree:

1-Root: It starts from node S with a value of 100.

2-Comparison: Node S looks at its immediate children (A=9, B=11).

3-Decision: Since 9 < 11 and less than 100, the algorithm moves to A.

4-Continuation: At A, it looks at the children (C=7.5, D=8.5, E=8) and chooses the smallest,
which is C (7.5).

Reaching the target: It continues in this way until it reaches node M, which has a value of 0, the lowest .5
possible value (Global Minimum).

Code Explanation Step-by-Step
The code relies on recursion, and here's how it works:

Data Structure (Class Node): This defines each "point" in the tree, storing its name, value, and a list of its
associated children.

Algorithm Logic (hill_climbing_minimization):

Finding the Best: The line ‘'min(current_node.children, key=lambda x: x.value)" checks all available
options under the current node and selects the lowest value.

Optimization Condition: "if best_child.value < current_node.value™: This is the core of the algorithm. If a
node finds a child with a lower value, it moves to that child.

Local Minimum: If all neighboring nodes (children) have a value higher than the current node, the
algorithm stops and declares that it has reached the Local Minimum, the best local solution, even if
there is a better solution elsewhere in the tree.
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The path to the final solution in your example
Based on the code you provided, the path would be:

$(100) => A(9) => C(7.5) => I(5) => M(0)

Code:

__init_ (self, name, value):
self.name = name
self.value = value
self.children = []
add_children(self, nodes):
self.children.extend(nodes)

hill climbing minimization(current_node):

print(f" Current Node: {current_node.name} (Value: {current_node.value})")

if current_node.children:
print(" Reached a leaf node. Search complete.")
return current_node

best _child = min(current_node.children, key= X: X.value)

if best_child.value < current_node.value:

print(f" Moving to {best_child.name} (Value {best_child.value} is lower than

current_node.value})")
return hill climbing minimization(best_child)

else:

print(f" Local Minimum reached at {current_node.name}. No child has a lower value.")

return current_node
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Node("S", 100)

Node("A", 9)
B = Node("B", 11)
S.add_children([A,

Node("C", 7.5)

Node("D", 8.5)

Node("E", 8)
.add_children([C,

Node("F", 9)
Node("G", 9)
B.add children([F,

Node("H", 6)
Node("I", 5)
.add_children([H,

Node("3", 7)
= Node("K", 6)
.add_children([3J,

Node("L", 2)
= Node("M", @)
I.add_children([L,

Node("N", 4)
Node("0", 4)
.add_children([N,

print("--- Hill Climbing Search Path ---")
result = hill climbing minimization(S)
/ Final Result: Node {result.name} with value {result.value}")
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Output:

--- Hill Climbing Search Path ---
Current Node: S (Value: 100)
Moving to A (Value 9 is lower than 100)
Current Node: A (Value: 9)
Moving to C (Value 7.5 is lower than 9)
Current Node: C (Value: 7.5)
Moving to | (Value 5 is lower than 7.5)
Current Node: | (Value: 5)
Moving to M (Value 0 is lower than 5)
Current Node: M (Value: 0)

Reached a leaf node. Search complete.

</ Final Result: Node M with value 0
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