INTRODUCTION

ALGORITHMS IN JAVA

Sercan Kiilcii | Algorithms In Java | 10.05.2023



Contents

INETOAUCEION ...ttt 2
N-queens problem ..........cccceveiriiiieniie e 4
SUAOKU ProbIem ......oiiiieiieiieeeece s 4
Minesweeper Problem...........ccoecuieriiiiiiiiieieeeeeee e 4
Graph coloring problem............ccooiiiiiiiiiiiin 4
Bin packing problem ..o 4
Maximum coverage problem ..........ccccooceiiiiiiiniiinienieeeee e 5
Knapsack problem ..ottt 5
Traveling salesman problem............coccoviiiniiiiinniie 5
Hamiltonian path problem ..........c.ccccooiiiiiiiiiiniicicee e, 5
Boolean satisfiability problem ...........ccccoocieiiiniiniiiieeeee e 5

PAGE 1



Introduction

Backtracking algorithms are a type of algorithm that solves problems by
exploring all possible solutions and then backtracking when a solution
is found to be invalid.

Backtracking algorithms are a powerful tool for solving a wide variety of
problems. They are often used to solve problems that are difficult to
solve using other methods.

The backtracking paradigm is a general approach to solving problems.
The paradigm consists of the following steps:

e Recursively explore all possible solutions.
e Backtrack when a solution is found to be invalid.

Examples of Backtracking Algorithms

There are many examples of backtracking algorithms. Some of the most
common examples include:

e N-queens problem: The N-queens problem is the problem of
placing N queens on an NxN chessboard so that no two queens
attack each other.

¢ Sudoku problem: The sudoku problem is the problem of filling a
9x9 grid with numbers so that each row, column, and 3x3 subgrid
contains the numbers from 1 to 9.

e Minesweeper problem: The minesweeper problem is the problem
of clearing a minefield without detonating any mines.

Advantages of Backtracking Algorithms

Backtracking algorithms have several advantages over other types of
algorithms. Some of the advantages of backtracking algorithms include:

e They can be used to solve a wide variety of problems.
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e They are often efficient for problems where the solutions can be
represented as trees.
e They are often easy to understand and implement.

Disadvantages of Backtracking Algorithms

Backtracking algorithms also have some disadvantages. Some of the
disadvantages of backtracking algorithms include:

e They can be exponential in time and space complexity.
e They can be more complex to implement for problems with a large
number of possible solutions.

Conclusion

Backtracking algorithms are a powerful tool for solving a wide variety of
problems. They are often easy to understand and implement, and can
be used to solve problems that are difficult to solve using other methods.
However, they can also be exponential in time and space complexity.
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N-queens problem

The N-queens problem is the problem of placing N queens on an NxN
chessboard so that no two queens attack each other.

Sudoku problem

The sudoku problem is the problem of filling a 9xg9 grid with numbers
so that each row, column, and 3x3 subgrid contains the numbers from 1
to 9.

Minesweeper problem

The minesweeper problem is the problem of clearing a minefield
without detonating any mines.

Graph coloring problem

The graph coloring problem is the problem of coloring the vertices of a
graph with the minimum number of colors such that no two adjacent
vertices have the same color.

Bin packing problem

The bin packing problem is the problem of packing a set of items into
the minimum number of bins.
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Maximum coverage problem

The maximum coverage problem is the problem of finding the subset of
elements that covers the maximum number of sets.

Knapsack problem

The knapsack problem is the problem of finding the subset of items that
has the maximum value and that fits in a knapsack of limited capacity.

Traveling salesman problem

The traveling salesman problem is the problem of finding the shortest
route that visits all of the cities in a given list.

Hamiltonian path problem

The Hamiltonian path problem is the problem of finding a path that
visits all of the vertices in a graph exactly once.

Boolean satisfiability problem

The Boolean satisfiability problem is the problem of finding a truth
assignment for a set of Boolean variables that satisfies all of the
constraints.

PAGE 5



