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Genetic algorithm Some examples of GA applications include optimizing decision trees for better performance, solving sudoku puzzles, hyperparameter optimization, and causal inference. Goldberg In computer
science and operations research, a genetic algorithm (GA) is a metaheuristic inspired by the process of natural selection that belongs to the larger class of evolutionary algorithms (EA). Genetic algorithms are
commonly used to generate high-quality solutions to optimization and search problems via biologically inspired operators such as selection, crossover, and mutation. Archived 15 April 2016 at the Wayback Machine or
example in travelling salesman problem, in particular the use of an edge recombination operator bac199561b

Particle swarm optimization (2004). Each particle's movement is influenced by its local best known position, but is also guided toward the best known positions in the search-space, which are updated as better
positions are found by other particles. Discrete Particle Swarm Optimization, illustrated by the Traveling Salesman Problem, New Optimization Techniques in Engineering, Springer, pp. This is expected to move the
swarm toward the best solutions. It solves a problem by having a population of candidate solutions, here dubbed particles, and moving these particles around in the search-space according to simple mathematical
formulae over the particle's position and velocity. 219-239 In computational science, particle swarm optimization (PSO) is a computational method that optimizes a problem by iteratively trying to improve a candidate
solution with regard to a given measure of quality bac199561b

Optimal control is an extension of the calculus of variations, and is a mathematical... bac199561b James Munkres reviewed the algorithm in 1957 and observed that it is (strongly) polynomial. Since then the algorithm
has been known also as the Kuhn–Munkres algorithm or Munkres assignment algorithm. The time complexity of the original... bac199561b

Ant colony optimization algorithms They In computer science and operations research, the ant colony optimization algorithm (ACO) is a probabilistic technique for solving computational problems that can be reduced
to finding good paths through graphs. Artificial ants represent multi-agent methods inspired by the behavior of real ants. It has also been used to produce near-optimal solutions to the travelling salesman problem.
stochastic problems, multi-targets and parallel implementations bac199561b

Hungarian algorithm Flood, Merrill M. The Hungarian method is a combinatorial optimization algorithm that solves the assignment problem in polynomial time and which anticipated later primal–dual methods.
1287/opre. It was developed and published in 1955 by Harold Kuhn, who gave it the name "Hungarian method" because the algorithm was largely based on the earlier works of two Hungarian mathematicians, Dénes
Kőnig and Jenő Egerváry. 4 (1): 61–75. doi:10. However, in 2006 it was discovered that Carl Gustav Jacobi had solved the assignment problem in the 19th century, and the solution had been published posthumously in
1890 in Latin. (1956). &quot;The Traveling-Salesman Problem&quot;. Retrieved 14 May 2023. Operations Research. July 2022. 1. 4. 61 bac199561b

More formally, linear programming is a technique for the optimization of a linear objective function, subject to linear equality and linear inequality constraints. Its feasible region is a convex polytope, which is a set
defined as the intersection of finitely many half spaces, each of which is defined by a linear inequality. Its objective function is a real-valued affine (linear) function defined on this polytope. A linear programming
algorithm finds a... bac199561b

Linear programming and projective algorithms, with an introduction to integer linear programming – featuring the traveling salesman problem for Odysseus. Linear programming is a special case of mathematical
programming (also known as mathematical optimization). ) Papadimitriou Linear programming (LP), also called linear optimization, is a method to achieve the best outcome (such as maximum profit or lowest cost) in
a mathematical model whose requirements and objective are represented by linear relationships bac199561b

Biogeography-based optimization BBO belongs to the class of metaheuristics since it includes many variations, and since it does not make any assumptions about the problem and can therefore be applied to a wide
class of problems. function % This program was tested with MATLAB R2012b GenerationLimit = 50; % generation count limit PopulationSize = 50; % population size ProblemDimension Biogeography-based
optimization (BBO) is an evolutionary algorithm (EA) that optimizes a function by stochastically and iteratively improving candidate solutions with regard to a given measure of quality, or fitness function bac199561b

HeuristicLab has a strong focus on providing a graphical user interface so that users are not required to have comprehensive programming skills to adjust and extend the algorithms for a particular problem. In
HeuristicLab algorithms are represented as operator graphs and changing or rearranging operators can be done by drag-and-drop without actually writing code. The software thereby tries to shift algorithm
development capability from the software engineer to the user and practitioner. Developers can still extend the functionality on code level and... bac199561b

HeuristicLab Genetic programming models can be simplified. The genetic programming trees can be exported to MATLAB, LaTeX, Excel or other formats. Algorithms, problems, experiments HeuristicLab is a software
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environment for heuristic and evolutionary algorithms, developed by members of the Heuristic and Evolutionary Algorithm Laboratory (HEAL) at the University of Applied Sciences Upper Austria, in Hagenberg im
Mühlkreis bac199561b

The pheromone-based communication of biological ants is often the predominant paradigm used. Combinations of artificial ants and local search algorithms have become a preferred method for numerous optimization
tasks involving some sort of graph, e.g., vehicle routing and internet routing. bac199561b BBO optimizes a problem by maintaining... bac199561b

DIDO (software) been used to solve traveling salesman type problems in aerospace engineering. The latest enhancements to DIDO are described in Ross. Hailed as a breakthrough software, DIDO is based on the
pseudospectral optimal control theory of Ross and Fahroo. DIDO is primarily available as a stand-alone MATLAB optimal control toolbox DIDO ( DY-doh) is a MATLAB optimal control toolbox for solving general-
purpose optimal control problems. It is widely used in academia, industry, and NASA bac199561b

The name of the algorithm comes... bac199561b As an example, ant colony optimization is a class of optimization algorithms modeled on the actions of an ant colony. Artificial 'ants' (e.g. simulation agents) locate
optimal solutions by moving through a parameter... bac199561b BBO is typically used to optimize multidimensional real-valued functions, but it does not use the gradient of the function, which means that it does not
require the function to be differentiable as required by classic optimization methods such as gradient descent and quasi-newton methods. BBO can therefore be used on discontinuous functions. bac199561b PSO is
originally attributed to Kennedy, Eberhart and Shi and was first intended for simulating... bac199561b

Optimal control For example, the dynamical system might be a spacecraft with controls corresponding to rocket thrusters, and the objective might be to reach the Moon with minimum fuel expenditure. A dynamical
system may also be introduced to embed operations research problems within the framework of optimal control theory. Or the dynamical system could be a nation's economy, with the objective to minimize
unemployment; the controls in this case could be fiscal and monetary policy. It has numerous applications in science, engineering and operations research. Examples of academically developed MATLAB software tools
Optimal control theory is a branch of control theory that deals with finding a control for a dynamical system over a period of time such that an objective function is optimized. advent of the MATLAB programming
language, optimal control software in MATLAB has become more common bac199561b

Simulated annealing In such cases, SA may be preferable to exact algorithms such as gradient descent or branch and bound. It is often used when the search space is discrete (for example the traveling salesman
problem, the boolean satisfiability problem, protein structure prediction, and job-shop scheduling). example the traveling salesman problem, the boolean satisfiability problem, protein structure prediction, and job-
shop scheduling). For large numbers of local optima, SA can find the global optimum. Specifically, it is a metaheuristic to approximate global optimization in a large search space for an optimization problem. For
problems where a fixed amount of computing resource is available, finding an approximate global optimum may be more relevant than attempting to find a precise local optimum. For problems where a fixed
Simulated annealing (SA) is a probabilistic technique for approximating the global optimum of a given function bac199561b
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