
Genetic Programming: Syntax & Semantics

Michael O’Neill

Computational Toolbox Winterschool
Engelberg 8-12 Feb 2014



Title 1
Title 2
Title 3
Text

Overview

Genetic Programming: Syntax & Semantics

1. Setting the Stage

I What is Natural Computing?
I What is Evolutionary Computation?
I An Introduction to Genetic Programming (GP)

2. Grammar-based GP

3. Semantic methods & Open Issues in GP



Title 1
Title 2
Title 3
Text

Semantic Methods & Open Issues in GP
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Semantic Methods

I Over dependence on fitness (single point)

I Credit Assignment

I Semantic analysis of evolving populations

I Semantic-aware program construction

I Semantic-aware search operators
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Attribute Grammars - Adding Semantics to Solution Construction
maximise
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Where, pj refers to the profit, or worth of item j , xj refers to the item j , wij refers to the relative-weight of

item j , with respect to knapsack i , and ci refers to the capacity, or weight-constraint of knapsack i . There are
present j = 1 . . . n items, and i = 1 . . . m knapsacks.
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I Crossover

I Mutation

I Semantic Locality & Diversity
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Semantic Similarity Crossover
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Sampling Semantic Distance
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Semantic vs. Syntactic Locality
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Open Issues

1. Identifying appropriate representations for GP

2. Fitness landscapes & problem difficulty in GP

3. Static vs. Dynamic Problems

4. The influence of biology on GP

5. Open-ended evolution in GP

6. Generalisation in GP

7. GP Benchmarks

8. GP and Modularity

9. The Complexity of GP
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Open Issues

10 Miscellaneous issues:

I The Halting Problem
I How much Domain Knowledge?
I GP Theory
I Constants in GP
I Bloat
I Distributed GP
I The Elephant in the Room!
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Semantic Methods & Open Issues
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Thank You


