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Abstract—The N-Queens problem is a delicate
problem of placing N queens on an NxN chessboard in a
fashion such that no queens attack each other. This paper
deals with a very simple and not much talked about Al
algorithm to solve this problem in polynomial time. The
algorithm used in this paper is Min-conflict-algorithm.
Min-conflicts will choose a queen at random and relocate
it to a location on the board with fewer conflicting queens
than there are now. If no such spot exists, it will choose a
new queen at random and repeat the process. The paper
explains the same with both mathematical and technical
perspectives.
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1. INTRODUCTION

In 1850, Carl Gauss proposed the n-queens problem for
the first time. The objective is to arrange n queens on an
nxn chessboard so that no two queens attack one other.
This problem belongs to the NP-complete problem
category, which means it has no polynomial-time
solution. Because all of the solutions are more complex,
there are no deterministic ways. Certain solutions are
identical and can be discovered by applying rotations or
symmetry to each other. The n-queen problem is an
expanded variant of the same old 8-queen issue with N
queens and an nxn chessboard.

The N-Queens problem, which is a kind of combinatorial
optimization problem, is a very important problem, the
solution of which can actually solve real-life challenges.
Combinatorial optimization issues are a type of
mathematical problem that has a wide range of
applications in the real world, including VLSI design
automation, communication network design and control,
job scheduling, and many more. There are frequently a
lot of variables to solve in these issues. VLSI design
automation, for example, necessitates a million or more
variables. Furthermore, due to NP-hardness, their
computational complexity is frequently insurmountable.
Because of their intrinsic parallelism and affinity for
hardware realization, neural networks have provided
elegant solutions as approximation algorithms to many
difficult challenges.

1.1 RELATED WORKS

The authors in paper[2], deal with a very unique solution
to the same problem we are approaching, but limited
themselves to only the mathematical side of it. Paper [4],
deals with a very generic but powerful approach in
addressing the N-Queens problem, where they used
Backtracking to find the solution.

Paper[12], deals with generic approaches like Depth-
First Search and Breadth-First Search to find the
solutions to the n-queens problem. The algorithms are
fast and provide near accurate results of the unique
solutions.

1.2 PROPOSED APPROACH

To solve the problem, there are various algorithms
people have used from ancient times, some of them
being, Backtracking and Genetic algorithms. This paper
deals with a not-so-famous Artificial Intelligence
algorithm that randomly selects a column from the nxn
chessboard for queen reassignment. The algorithm finds
out the possible unique positions of the queens on the
chessboard. For example: If we are considering a 4x4
chessboard, there would be present only “one” Unique
Solution. The min-conflicts algorithm finds this out with
the utmost accuracy. It is a kind of slow and steady
algorithm, as the time taken by the algorithm to find the
solution increases considerably when the value of n
increases.

2. Min-conflicts Algorithm-

The minimum conflict algorithm is a heuristic method
for solving constraint satisfaction problems.

Min-Conflicts solves the N-Queens Problem by
reassigning queens to a column on the Chessboard at
random. The method looks for the number of conflicts in
each square in each possible move. The program
sends the queen to the square with the fewest
disputes, randomly breaking ties. It's worth noting that
each new direction from which a queen can assault
increases the number of conflicts. The fight is only
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counted once if two queens assault from the same a b Cc d
direction. It's worth noting that if a queen is in a situation : ) o
where a move will place her in more conflict than she is 4 4
now, she won't move. As a result, if a queen is in a

low-conflict situation, she does not need to move. The
time it takes this algorithm to solve N-Queens is
independent of the size of the problem. Fig. 1 shows 3 3

the detailed flowchart of the algorithm.
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Fig. 1 Flowchart of the algorithm used

As solutions are densely scattered throughout the state
space, local search in N-Queens is simple. It can also be
used to solve difficult challenges.

After we coded the approach using Python, we checked
with a considerable number of values of n, and the result
was accurate as you can see in the figures below.

Fig. 4 5x5 chessboard queen positions

Fig. 2 4x4 chessboard queen positions
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Fig. 5 Corresponding 5x5 chessboard images

3. CONCLUSION

The algorithm used in this paper is probably a very
rarely used Artificial Intelligence algorithm capable of
solving constraint satisfaction problems like the n-
queens problem we are approaching. The reason we
went for this approach is that it uses human-like
thinking or simply speaking Al to find out the best
possible solutions. The paper deals with a very simple
and simple-to-understand approach to solve a very
complex problem. The algorithm is a bit slower as
compared to other algorithms normally used, but there
is a major advantage while using this algorithm, which is
it checks all possible outcomes and not only the unique
outcomes as is done by other algorithms. We are using a
filtered version of the algorithm to show us only the
unique solutions, but it is very much possible to find out
all possible solutions(e.g. 92 distinct possible solutions
in the case of 8x8).

4. FUTURE WORKS

Min-conflicts algorithm can be effectively used to solve
Scheduling Meeting problems that include people with a
variety of interests and commitments. It can be done by
combining a neural network with the min-conflicts
algorithm. The algorithm and generic Al can also help in
solving Very Large Scale Integration(VLSI) testing
problems. Using Al and machine learning (ML)
algorithms in VLSI design and production saves time and
effort by automating the comprehension and processing
of data inside and across multiple abstraction levels.
VLSI technology is a very booming industry not only in
India but also all around the globe, it being one of the
industries to produce ample amount of jobs. Machine
learning and VLSI design engineers can be highly
benefited from the Machine Learning approach being
applied to automate labor tasks which will eventually
lead to cost cuts and economic leverage. Another generic
use of Al algorithms used in our regular lives is an
automated traffic control system.
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