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Abstract 

In this talk I will show our most recent results which show that evolutionary processes can solve insight 

problems.  

The proposed model, called Darwinian Neurodynamics (Fernando, Goldstein, and Szathmáry 2010; 

Fernando and Szathmáry 2009, 2010), is implemented as an artificial neural network, where attractor 

networks store and reproduce candidate hypotheses. Neural Darwinism is a hypotheses that has been 

established decades ago (Changeux, Courrège, and Danchin 1973; Edelman 1987). It explains how 

selective pruning shapes the brain during development. However, it does not explain, how new ideas are 

generated and it is described as only one round of selection. Darwinian Neurodynamics is more powerful 

in the sense that it allows selection in several rounds and it also explains the generation of new variants. 

We suggest that evolutionary processes play a role in human cognition and our attractor network-

based implementation is a plausible model for certain aspects of problem solving. 

 

We chose a well-known insight problem, the four-tree problem to demonstrate how Darwinian 

Neurodynamics solves problems. The instructions for the four-tree problem are the following: A 

landscape gardener is given instructions to plant four special trees so that each one is exactly the same 

distance from each of the others. How is he able to do it? (de Bono 1967). The solution is that he plants 

the trees on the apices of a regular tetrahedron, which is easiest to do if one of the trees is on top of a 

hill, and the other three trees are at ground level in a shape of a triangle. We simplified the task, so that 

it is reduced to only planting the fourth tree; the other three trees are already planted in a shape of a 

triangle. The task of the model is to find the position of the fourth tree in a three-dimensional coordinate 

system: each candidate solution unambiguously defines the proposed coordinates of the fourth tree. 

Candidate solutions are represented by the activation patterns of the attractor networks in the system. 

 

Our results show that the model can solve the task, moreover, it behaves similarly to human problem 

solvers. When it is initialized in a way that is conceptually similar to how human problem solvers receive 

the task, it starts to search for the position of the fourth tree in two-dimensional space and after 

switching from selection to evolution mode, it starts to search in three-dimensions – a behavior that 

mimics representational change. Its solution rate can be increased by pretraining it and by priming it 

with three-dimensional patterns, just like in experiments with human participants (Kershaw, Flynn, and 

Gordon 2013).  
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Our work shows that evolutionary processes can solve the four-tree problem, and that our model 

behaves comparably to human participants. Future work should include experimentally testing the 

predictions of the model and to implement a more realistic coding of the task. 
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