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REFINED TYPED GP
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def f(i:Int, j:Int) -> k:Int | k > I+j and isPrime(k) { 
    ?? 
}

Fonseca, Alcides, Paulo Santos, and Sara Silva. "The Usability 
Argument for Refinement Typed Genetic Programming." 
International Conference on Parallel Problem Solving from Nature. 
Springer, Cham, 2020.
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PROGRAM SYNTHESIS & GP

• We are using GP for Non-Deterministic and 
unmodeled Program Synthesis 

• We are using Liquid Program Synthesis for 
Improving GP
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TREE INITIALIZATION
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Practical limitation:

Population initialization 
takes too long



GRAMMATICAL EVOLUTION
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Is Y of the right type?
Backtrack!



SEMANTIC FILTERING
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DYNAMIC + DEPTH-AWARE
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EVALUATION
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{x:Int | x>0 && x<1000} 

Goal: To synthesize an initial population of 1000 elements of type:

{x:Int | (x >= 21 && x < y)|| x < (2*10)|| x == (80/z)} 

{y:Int| 10 * y == 10000 } 

{z:Int| 2+z == 6 } 

That is the same as:

⊢



# SUCCESSES
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SUCCESSES/S
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AVERAGE DEPTH
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TREE DISTANCE
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ENTROPY
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CONCLUSIONS

• Traditional population initialization using Liquid 
Types is not efficient. 

• Adapting the probabilities of grammar rules can 
improve the initialization.


• Probabilities per-depth do not improve performance, 
but improve diversity and increase average depth.


• Bias in the initial population must be evaluated after 
the evaluation!
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