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Computational abilities and life functions in dynamical systems represent a unique
nexus of central issues in studies of Complex Systems. Cellular automata have been
shown to exhibit computational universality and self-replicating properties when
provided appropriate transition rules and boundary conditions. �e transmission
of information representing past states (memory) in nonlinear dynamical systems as
well as their robustness against environmental perturbations has been extensively
investigated. Multiple analyses have highlighted social behaviors in multiagent
systems and complex networks. Learning and solution-searching abilities of arti�cial
neural networks and non-von Neumann computers are now attracting a great
deal of public interest with the rapid growth of arti�cial intelligence technologies.
Although these studies signi�cantly advanced the understanding of conditions in
which dynamical systems exhibit computational abilities and life-like functions, the
mechanisms by which systems with these properties may emerge de novo have yet
to be fully explicated.

�e problem-solving and evolvable capabilities that biological, chemical, and
physical systems potentially possess are generally considered within the emerging
�eld of Natural Computing. Separately, in the �eld of Origins of Life/Astrobiology,
an interdisciplinary group of geologists, planetary scientists, physicists, biologists
and computational scientists are now trying to reconstruct one of the most
fundamental questions in science: howmight life emerge on the primordial Earth or
in extraterrestrial environments? We believe that these distinct but complementary
interdisciplinary �elds will make new fundamental contributions to the studies
of Complex Systems, leading to broadened and substantive collaborations among
international researchers.

�is special issue covers the theme of “Proto-computation and Proto-life”, and aims
to explore and exploit the powers of naturally-occurring physicochemical systems to
produce novel and sustainable dynamic systems. We are collecting research papers
from diverse �elds that present cutting-edge approaches to explore and develop
primitive forms of computational systems and life-like systems with strong emphasis
on emergent properties of Complex Systems. We especially welcome original papers
containing new research results that are obtained from laboratory experiments, in
addition to papers describing wholly theoretical and computational approaches.
Review papers describing the current state of the art and position papers presenting
novel research directions are also welcomed.

Potential topics include but are not limited to the following:

Nature-inspired algorithm
�ermodynamics of computation
Computing with molecules, biopolymers, and cells
Bio-inspired hardware
Non-von Neumann computer
Computational chemistry
Chemical automata
Complexities in prebiotic chemistry and proto-cell
Complex dynamics as related to arti�cial life, synthetic biology, origin of life,
and astrobiology

Authors can submit their manuscripts through the Manuscript Tracking System at
https://mts.hindawi.com/submit/journals/complexity/pcpl/.

Papers are published upon acceptance, regardless of the Special Issue publication
date.
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