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Evolutionary Algorithm Considering Program Size
for Automatic Programming

SHINICHI SHIRAKAWAT! and TomMoHARU NaGgaof!

Today, a lot of Automatic Programming techniques have been proposed, such as Genetic
Programming. Graph Structured Program Evolution (GRAPE) is one of the recent Auto-
matic Programming techniques. Evolution in usual Automatic Programming techniques is not
considered the evolution of program size. Therefore, it would not be search various program
sizes. In this paper, a new Evolutionary Algorithm, called Evolutionary Algorithm Consid-
ering Program Size (EACP), is proposed. EACP maintains the diversity of program size in
the population by using particular fitness assignment and generation alternation. We apply
GRAPE with EACP to test problems, factorial, exponentiation and sorting a list. And we
show the effectiveness of EACP and confirm evolution of maintaining the diversity of program
size.
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Fig.1 Structure of GRAPE (phenotype) and the genotype
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arguments.
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3. Evolutionary Algorithm Consider-
ing Program Size (EACP)
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Table 1 The parameters used in the experiments.

The number of evaluations 5000000
Population size 500
Child size (for EACP, MGG) 50
Uniform crossover rate P, 0.1
Crossover rate 0.7
Mutation rate Pp, 0.02
The maximum number of nodes 30
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Table 2 The number of successful runs after 5000000 fit-
ness evaluations for each algorithm over 100 runs.

SGA | MGG | SPEA2 | EACP
Factorial 19 80 7 95
Exponentiation 2 39 0 37
Sorting a list 1 72 0 80
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Fig.4 Transitions of the number of successful runs for
each algorithm over 100 runs (Sorting a list).
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Fig.5 Transitions of the variance of the number of active
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Variance of the number of active node in the population

nodes (program size) in the population for each al-
gorithm over 100 runs (Sorting a list).
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