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Evolutionary algorithms (EAs), which are based o n a 
powerful principle of evolution: survival of the fi ttest, 
and which model some natural phenomena: genetic in­
heritance and Darwinian strife for survival, constitute an 
interesting category of modern heuristic search. During 
the last two decades there has been a growing interest in 
these algorithms; today, many complex software systems 
include at least some evolutionary component. 

However, the process of building an evolutionary pro­
gram is still art rather than science; often it is based o n the 
intuition and experience of the designer. In this introduc­
tory article we present some important ideas behind the 
construction of evolutionary algorithms. These ideas are 
illustrated by three test cases: the transportation problem, 
a particular nonlinear parameter optimization problem, 
and the travel ing salesman problem. We conclude the 
paper with a brief discussion on how an evolutionary 
algorithm can be tuned to the problem while solving it, 
which may increase further efficiency of the algorithm in 
a significant way. 

1 . Introduction 

Dming the last two decades there has been a 
growing interest in algorithms which are based 
on the principle of evolution (survival of the 
fittest). A common term, accepted recently, 
refers to such techniques as evolutionary com­
putation (EC) methods. The best known algo­
rithms in this class include genetic algorithms, 
evolutionary programming, evolution strategies, 
and genetic programming. There are also many 
hybrid systems which incorporate various fea­
tures of the above paradigms, and consequently 

are hard to classify; anyway, we refer to them 
just as EC methods. 

The field of evolutionary computation has 
reached a stage of maturity. There are sev­
eral , well established international conferences 
that attract hundreds of participants (Interna­
tional Conferences on Genetic Algorithms­
ICGA [3 1, 32, 69, 10, 26, 18, 5], Parallel Prob­
lem Solving from Nature-PPSN [73, 46, 12, 
78, 6], Annual Conferences on Evolutionary 
Programming-BP [22, 23, 76, 47, 24, 25]), and 
IEEE International Conferences on Evolution­
ary Computation [59, 60, 61, 62, 63]. Also, there 
are many workshops, special sessions, and lo­
cal conferences every year, all around the world. 
Two journals, Evolutionary Computation (MIT 
Press) and IEEE Transactions on Evolution­
ary Computation are devoted entirely to evo­
lutionary computation techniques. Many other 
journals have organized special issues on evolu­
tionary computation (e.g., [19, 49, 52]) . Many 
excellent tutorial papers [8, 9, 65, 80, 20] and 
technical reports provide more-or-less complete 
bibliographies of the field [ 1, 29, 68, 57]. There 
is also The Hitch-Hiker's Guide to Evolutionary 
Computation prepared initially by JOrg Heitkdt­
ter and currently by David Beasley [35] , avail­
able (http: //www.cis.ohio-state.edu / hypertext 
/faq/ usenet/ ai-faq/ genetic / top.htm1), and a 
new text, Handbook of Evolutionary Compu­
tation, is available now [7]. Many textbooks 
[4, 13, 21, 28, 41, 42, 48, 54, 72] provide a 
detailed discussion on various aspects of evolu-
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