
A Comprehensive Guide to Search Methods in
Prolog: Depth-First, Breadth-First, and
Beyond
Prolog, a powerful logic programming language, offers a range of search
methods for problem-solving. Search methods navigate a search space to
find solutions that satisfy given conditions. In this article, we'll explore the
depths of Prolog's search methods, including depth-first search, breadth-
first search, and more advanced techniques.
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Depth-First Search

Depth-first search (DFS) is a recursive technique that traverses the search
space by following one path until a solution is found or a dead end is
reached. DFS prioritizes depth over breadth, meaning it explores one
branch of the search tree as far as possible before backtracking to find
other branches.
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The Prolog code for DFS is straightforward:

dfs(Goal) :- findall(Path, dfs_helper(Goal,

Path),Paths),member(Solution, Paths).

dfs_helper(Goal, Path) :- Goal, !, reverse(Path,

ReversedPath),Path = ReversedPath.

dfs_helper(Goal, Path) :- findall(ChildGoal, (Goal -->

ChildGoal),ChildGoals),maplist(dfs_helper, [Goal|Path],
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ChildGoals).

Breadth-First Search

Breadth-first search (BFS) takes a different approach compared to DFS. It
explores the search space level by level, expanding all nodes at the same
depth before moving to the next level. This ensures that the closest solution
to the initial state is found first.

Breadth-First Search (BFS)

In Prolog, BFS can be implemented as follows:

bfs(Goal) :- Queue = [Goal], bfs_helper(Queue, []).

bfs_helper([], _) :- !.
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bfs_helper([Goal|Queue], Visited) :- findall(ChildGoal, (Goal

--> ChildGoal, \+member(ChildGoal,

Visited)),ChildGoals),append(Queue, ChildGoals,

NewQueue),bfs_helper(NewQueue, [Goal|Visited]).

Beyond Depth-First and Breadth-First Search

Prolog also supports more advanced search methods for complex problem-
solving. These methods combine the strengths of DFS and BFS to optimize
performance and efficiency.

Iterative Deepening Depth-First Search

Iterative deepening depth-first search (IDDFS) combines the depth-first
nature of DFS with the completeness guarantee of BFS. It starts by
performing a DFS with a depth limit of 1, then increments the depth limit for
subsequent DFS searches until a solution is found.

A* Search

A* search is an informed search technique that employs a heuristic function
to guide its traversal of the search space. The heuristic function estimates
the cost or distance to a solution, enabling A* search to prioritize paths that
are likely to lead to success.

Constraint Programming

Constraint programming combines logic programming with search
techniques to solve problems involving constraints and relationships
between variables. Prolog's constraint solvers handle complex problems
with multiple constraints, allowing for efficient and declarative problem-
solving.



Prolog's search methods provide a powerful arsenal for automating
problem-solving and AI tasks. From the straightforward DFS and BFS to
more advanced techniques like IDDFS, A* search, and constraint
programming, Prolog offers a diverse range of options to tackle complex
search problems efficiently. By understanding and applying these methods,
developers can harness the full potential of Prolog for AI applications,
expert systems, and more.
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