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Since biological evolution starts from an existing population of species, we need to
bootstrap an initial population before we can begin evolving it. This initial population
is generally a number of random individuals. These initial individuals usually don’t
perform well, although some will already be a tad better than others. That is exactly
what we need to get evolution going.

The final part is reproduction, i.e. to generate a new generation from the surviving pre-
vious generation. For that purpose an evolutionary algorithm usually uses two types
of genetic operators: point mutation and crossover (We will refer to point mutations as
mutations, although crossover is technically also a mutation). Mutations change an
individual in a random location to alter it slightly, thus generating new information.
Crossover1 however, takes at least two individuals and cuts out part of one of them, to
put it in the other individual(s). By only moving around information, Crossover does
not introduce new information. Be aware that every modification of an individual has
to result in a new individual that is valid. Validity is very dependent on the search
space - it generally means that fitness function as well as the genetic operators should
be applicable to a valid individual. A schematic view is shown in fig. 3.1.
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Figure 3.1: Principles of an Evolutionary Algorithm

There are alternatives to rejecting a certain number of badly performing individuals
per generation. To compute the new generation, one can generate new individuals
from all individuals of the old generation. This would not result in an improvement
since the selection is completely random. Hence the parent individuals are selected

1Crossover in biology is the process of two parental chromosomes exchanging parts of genes in the
meiosis (cell division for reproduction cells)


