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Automatic Generation of Complex Programs and its Analysis
using Graph Structured Program Evolution

SHINICHI SHIRAKAWAT and TOMOHARU NAGAOt

As an Automatic Programming technique using Evolutionary Computation, Graph Struc-
tured Program Evolution (GRAPE) have been proposed and showed the effectiveness so far.
The representation of GRAPE is graph structure, and the genotype of GRAPE is a linear
string of integers. GRAPE is able to use simple genetic operators used in a usual Genetic
Algorithm (GA) because of the genotype of a linear string of integers. In this report, we apply
GRAPE to automatic generation of programs (the problems are factorial, combination and
sorting a list). We also compare the several crossover techniques and analyze the evolutionary

process.
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Phenotype (Structure of GRAPE)
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Fig.1 Structure of GRAPE (phenotype) and the genotype which denotes a list of

node types, connections and arguments.
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Table 1 The parameters of GRAPE.

Generation alternation model MGG*
The number of generations 100000
Population size 500
Children size (for MGG) 50
Crossover rate P, 0.1, 0.5
Mutation rate P, 0.02, 0.1
The number of nodes 50

* Minimal Generation Gap7)
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Table 2 Comparison of success rate using several
crossover methods.

Cross method factorial | combination | sorting
UC (P.=0.1) 86 3 76
UC (P:=0.5) 16 0 0
UNC (P.=0.1) 91 1 75
UNC (P.=0.5) 34 1] 51
TPNC 80 2 72
MO (P, =0.02) 96 2 67
MO (P,,=0.1) 90 0 2
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Fig.2 Transitions of success rate (sorting a list).
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Fig.3 Transitions of the number of active nodes (sorting
a list).
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Fig.4 Example of GRAPE program (combination).
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