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Abstract 

The fitness of an existing phenotype and of a potential mutant should generally 

depend on the frequencies of other existing phenotypes. Adaptive evolution driven 

by such frequency-dependent fitness functions can be analyzed effectively using 

adaptive dynamics theory, assuming rare mutation and asexual reproduction. 

When possible mutations are restricted to certain directions due to developmental, 

physiological, or physical constraints, the resulting adaptive evolution may be 

restricted to subspaces (constraint surfaces) with fewer dimensionalities than the 
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