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Genetic Algorithms (or GAs) are “heuristic” search algorithms based on the ideas of “natural selection and genetics”. The basis of GAs is build to simulate processes in which natural systems evolve, specifically those that adhere to the principles by Charles Darwin. Therefore, they are an intelligent representation of random searches within an existing search space for solving problems. These GAs constantly outperform traditional methods and therefore are ever more commonly used.

Common applications of GAs:
· GAs as problem solvers

· GAs solving technical puzzles

· GAs as basis for machine learning

· GAs as a computational model of innovation and creativity
The Algorithm
· Generate random initial population M(0)

· Calculate and save the fitness u(m) for each person m in current population M(t)

· Define selection probabilities p(m) for each person m in M(t) so that p(m) is proportional to u(m)

· Generate M(t+1) by selecting persona from M(t) to create offspring with genetic operators

· Repeat step 2 until correct solution is obtained.
Used operators:
· Mutation

· Crossover

· Selection
GAs are applied in many scientific, engineering, business and entertainment fields, including:
· Automatic Programming: GAs have been constructed to create better computer programs for specific tasks and to create other computational simulations.

· Machine and robot learning: GAs have been constructed for many machine- learning processes. GAs are also been constructed to help with desigingn neural networks.

· Economic models: GAs have been constructed to simulate processes of innovation and the progression of bidding strategies.

· Immune system models: GAs have constructed used to simulate many viewpoints of the natural immune system.
Applied Questions:
· Parents: 100 010111 011
Offspring: 100 011111 010
· Parents: 111000 111000111 111
Offspring: 111000 111000111 111

The idea of computer algorithms being based on the evolution of organisms may sound futuristic, but it is astonishing how extensively these algorithms are applied in so many areas!
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