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Ecosystems are the prototypical examples of complex adaptive systems where phase
transitions emerge from localized interactions and selection processes acting at lower
levels. Essential aspects of such nonlinearity systems are sensitivity to initial conditions,
self organization, and emergent behavior. In Molecular Ecology, we refer the analysis of
such complex adaptive systems as Systems Biology and they can be used to simulate
multiscale multicellular systems such as gene regulation, metabolic oscillations, neural
signaling pathways, morphogenesis, microbial ecology, and social behavior. We will
explore the basic theoretical principles of Complex Adaptive Systems by focusing on
models specific to Molecular Ecology and we will elucidate these principles using simple
computer simulations.
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