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Marletto, C. Beyond Initial Conditions and
Laws of Motion. Constructor Theory of
Information and Life. (2017)

en Imari Walker, S. (ed), From Matter to Life – Information and Causality (2017)

Constructor theory (Deutsch, 2013) is a new mode of explanation in fundamental physics, intended to
improve on the currently most fundamental theories of physics and explain more of physical reality.
Its central idea is to formulate all laws of physics as statements about what transformations are
possible, what are impossible, and why. This is a sharp departure from what I call the prevailing
conception of fundamental physics, which formulates its statements exclusively in terms of
predictions given the initial conditions and the laws of motion. For instance, the prevailing conception
of fundamental physics aims at predicting where a comet goes, given its initial conditions and the
laws of motion of the universe; instead, in constructor theory the fundamental statements are about
where the comet could be made to go, with given resources, under the dynamical laws.

This constructor-theoretic, task-based formulation of science makes new conceptual tools available in
fundamental physics, which resort to counterfactual statements (i.e., about possible and impossible
tasks). This has the potential to incorporate exactly into fundamental physics notions that have so far
been considered as highly approximate and emergent – such as information and life.

The constructor theory of information (Deutsch and Marletto, 2015) has accommodated the notion of
(classical) information within fundamental physics and has unified it exactly with what currently goes
under the name of ‘quantum information’ – the kind of information that is deemed to be instantiated
in quantum systems. This theory provides the conceptual basis for the constructor theory of life
(Marletto, 2015a). Here constructor theory is applied to produce the explanation of how certain
physical transformations that are fundamental to the theory of evolution by natural selection – such
as accurate replication and self-reproduction – are compatible with laws of physics that do not contain
the design of biological adaptation. It also shows what features such laws must have for this to be
possible: in short, they must allow the existence of information media, as rigorously defined in the
constructor theory of information.
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