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ABSTRACT

Inspired from nature, evolutionary algorithms have been proven effective and unique in different real 
world applications. Comparing to traditional algorithms, its parallel search capability and stochastic 
nature enable it to excel in search performance in a unique way. In this chapter, evolutionary algorithms 
are reviewed and discussed from concepts and designs to applications in bioinformatics. The history of 
evolutionary algorithms is first discussed at the beginning. An overview on the state-of-the-art evolution-
ary algorithm concepts is then provided. Following that, the related design and implementation details 
are discussed on different aspects: representation, parent selection, reproductive operators, survival 
selection, and fitness function. At the end of this chapter, real world evolutionary algorithm applications 
in bioinformatics are reviewed and discussed.

INTRODUCTION

Since genetic algorithm was proposed by John Holland (Holland, 1975) in the early 1970s, the study 
of evolutionary algorithm has emerged as a popular research field (Civicioglu & Besdok, 2013). Re-
searchers from various scientific and engineering disciplines have been digging into this field, explor-
ing the unique power of evolutionary algorithms (Hadka & Reed, 2013). Many applications have been 
successfully proposed in the past twenty years. For example, mechanical design (Lampinen & Zelinka, 
1999), electromagnetic optimization (Rahmat-Samii & Michielssen, 1999), environmental protection 
(Bertini, De, Moretti, & Pizzuti, 2010), finance (Larkin & Ryan, 2010), musical orchestration (Esling, 
Carpentier, & Agon, 2010), pipe routing (Furuholmen, Glette, Hovin, & Torresen, 2010), and nuclear 
reactor core design (Sacco, Henderson, Rios-Coelho, Ali, & Pereira, 2009). In particular, its function 
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optimization capability was highlighted (Goldberg & Richardson, 1987) because of its high adaptability 
to different function landscapes, to which we cannot apply traditional optimization techniques (Wong, 
Leung, & Wong, 2009).

BACKGROUND

Evolutionary algorithms draw inspiration from nature. An evolutionary algorithm starts with a randomly 
initialized population. The population then evolves across several generations. In each generation, fit 
individuals are selected to become parent individuals. They cross-over with each other to generate new 
individuals, which are subsequently called offspring individuals. Randomly selected offspring individuals 
then undergo certain mutations. After that, the algorithm selects the optimal individuals for survival to 
the next generation according to the survival selection scheme designed in advance. For instance, if the 
algorithm is overlapping (De Jong, 2006), then both parent and offspring populations will participate 
in the survival selection. Otherwise, only the offspring population will participate in the survival selec-
tion. The selected individuals then survive to the next generation. Such a procedure is repeated again 
and again until a certain termination condition is met (Wong, Leung, & Wong, 2010). Figure 1 outlines 
a typical evolutionary algorithm.

In this book chapter, we follow the unified approach proposed by De Jong (De Jong, 2006). The 
design of evolutionary algorithm can be divided into several components: representation, parent selec-
tion, crossover operators, mutation operators, survival selection, and termination condition. Details can 
be found in the following sections.

Figure 1. Major components of a typical evolutionary algorithm



 

 

25 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/evolutionary-algorithms/161025

Related Content

Recognition of Historical Handwritten Kannada Characters Using Local Binary Pattern Features
 Thippeswamy G.and  Chandrakala H. T. (2020). International Journal of Natural Computing Research (pp.

1-15).

www.irma-international.org/article/recognition-of-historical-handwritten-kannada-characters-using-local-binary-pattern-

features/258957

Intuitionistic Fuzzy 2-Metric Space and Some Topological Properties
Q.M. Danish Lohani (2011). International Journal of Artificial Life Research (pp. 59-73).

www.irma-international.org/article/intuitionistic-fuzzy-metric-space-some/56323

Immune Based Bio-Network Architecture and its Simulation Platform for Future Internet
Yong-Sheng Ding, Xiang-Feng Zhangand Li-Hong Ren (2009). Handbook of Research on Artificial Immune

Systems and Natural Computing: Applying Complex Adaptive Technologies  (pp. 204-218).

www.irma-international.org/chapter/immune-based-bio-network-architecture/19646

Optimization of a Three Degrees of Freedom DELTA Manipulator for Well-Conditioned

Workspace with a Floating Point Genetic Algorithm
Vitor Gaspar Silva, Mahmoud Tavakoliand Lino Marques (2014). International Journal of Natural

Computing Research (pp. 1-14).

www.irma-international.org/article/optimization-of-a-three-degrees-of-freedom-delta-manipulator-for-well-conditioned-

workspace-with-a-floating-point-genetic-algorithm/119690

Green Computing and Its Impact
Shailendra Singhand Sunita Gond (2017). Nature-Inspired Computing: Concepts, Methodologies, Tools,

and Applications  (pp. 1628-1642).

www.irma-international.org/chapter/green-computing-and-its-impact/161086

http://www.igi-global.com/chapter/evolutionary-algorithms/161025
http://www.irma-international.org/article/recognition-of-historical-handwritten-kannada-characters-using-local-binary-pattern-features/258957
http://www.irma-international.org/article/recognition-of-historical-handwritten-kannada-characters-using-local-binary-pattern-features/258957
http://www.irma-international.org/article/intuitionistic-fuzzy-metric-space-some/56323
http://www.irma-international.org/chapter/immune-based-bio-network-architecture/19646
http://www.irma-international.org/article/optimization-of-a-three-degrees-of-freedom-delta-manipulator-for-well-conditioned-workspace-with-a-floating-point-genetic-algorithm/119690
http://www.irma-international.org/article/optimization-of-a-three-degrees-of-freedom-delta-manipulator-for-well-conditioned-workspace-with-a-floating-point-genetic-algorithm/119690
http://www.irma-international.org/chapter/green-computing-and-its-impact/161086

