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A Toy Model for the Origin of Life

_ Combinatory Chemistry ( Simulations (SKI-base)|1] \
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Combinatory chemistry serves as a minimal toy model designed to explore the functional
space related to the origin of (artificial) life. This system possesses the potential for un-
bounded computability (Turing completeness), which is essential for open-ended evolution.
By introducing dynamics that preserve the number of atoms, the system facilitates the emer-
gence of simple cycles that are efficient enough to persist. Can these dynamics employ these
cycles to construct an autocatalytic network capable of fostering the growth of complexity?
The system’s simplicity allows for analytical study in certain stationary regimes. Our aim
is to use stochastic thermodynamics tools to explore the cycles that emerge, quantify their
efficiency, and examine the relationship between local entropy production and the growth
of complexity.
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