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Project Title

The Dynamics of Boolean Tree Networks

Project Description

Artificial Chemistries (AChems) are abstract computational models built on
analogies of real-world chemical reaction systems and networks. One aim is to
provide a means of generating computational novelty, to provide a computational
substrate for Artificial Life. Most AChems in the literature work at a single level
(“atoms” bonding to form “molecules”). We wish to investigate higher level
structures.

We have an AChem (called RBN-world) based on the computational dynamics of
“Random Boolean Networks”, which have complex, but computationally
tractable, behaviours that can be used to build complex structures. We now want
to investigate whether these structures, the analogue of molecules, can themselves
be interpreted as “higher level” Boolean networks. But they have a tree structure,
not a general network structure, and sparser connectivity than true RBNs. We
want to find out whether they have the needed “complex, but computationally
tractable, behaviours” that would make them suitable as the basis for building
further levels of structure.

This project will investigate the computational dynamics of these “Boolean tree
networks”, and build a small proof-of-concept system, to evaluate their usefulness
as a higher level AChem.

Required Skills

The project would suit a student with any science and/or engineering background
with a keen interest in interdisciplinary work on computational investigations of
complex systems. Basic programming skill are essential.

Supervision and
Collaboration
Arrangements

The student will be co-supervised by Prof. Stepney and Dr. Sebald.




Project Dates The summer school runs for 9 weeks, starting on Monday, 09 July 2018 and
finishing on Friday, 07 September 2018.
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