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Genetic programming (GP) has proven to be Mati Evolving Stacks and Queues

successtul at generating programs which solve » The Genotype of an individual consists of w viating w _ — ~ Evolved add, remove, and peek functions

a wide variety of problems. —Object-oriented a number of chromosomes determined rarent” Mask rarent 2 cild {intermediate) » Evaluated based on ability to mimic

GP (OOGP) extends traditional GP by allow- by the number of abstract functions in the S EasEal i AR >> R behaviours (120pts)

ing the simultaneous evolution of multiple pro- Phenotype Abstract Class. T TS T X AR 515 35 » 30 runs performed

gram trees, and thus multiple functions. OOGP . Each chromosome is an array of integers

has been shown to be capable of evolving more . Crossover consists of 2 phases ' . Table: Results for Evolving Stack and Queue Data Structures
complex structures than traditional GP. How- . Mating where a bitmask determines which | | I\/I|X|ng | | |

ever, OOGP does not facilitate the incorpOra' chromosomes are inherited by the child Parent 1 Ri Ry Cut Parent 2 Child (Final) Result Stack | Queue
tion of expert knowledge within the resulting » Mixing — where one point crossover operations 9o[6]2]3]5 031 026 3 [3[2[6]5 9l6[2]5 Number of Optimal Solutions 28 19
evolved type. This paper proposes an alter- are performed on randomly selected 4171511 S | 2 | 66|14 >> 216]15]1 Found

native OOGP methodology which does incor- BEMESHIE [P T1718 13[4 1[8]/060 NaNA[318]9]2]8 218121218 Average lterations to Obtain an| 28.11 40.53
porate expert knowledge by the use of a user- Optimal Solution

supplied, partially-implemented type definition, ‘ Average Fitness of Non-Optimal | 101.004 97.82
i.e. an abstract class. Solutions
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Figure: Visualization of Genotype to Phenotype Mapping

Conclusion

This work proposed a novel genetic program-
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. . EETR—— ming (GP) paradigm which facilitates the incor-
> Tree Based Genetic Programming e e e e poration of expert knowledge within the evolved
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g Fro”u CeS ©INJIe S-LXPression 1rees i Il :> P e s ratry tem, LinkableGP, was inspired by both linear
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_ terminals, called the language. 5/ _ | facilitates expert knowledge through partially-
Objectlve » Terminals consist of constants, input parameters, and function GeneralizedGraphModel (intt) implemented types, allowing the user to embed
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