6.836 Embodied Intelligence, 2002

Research Assignment 5 (3 hours)

Issued April 12; Due April 26

Essay question:

Discuss the issues in designing a cellular automata rule that would support self-replication of at least one structure without a substructure which is both interpreted and copied (i.e., without the central dogma of molecular biology).

References

[1] B. McMullin. John von neumann and the evolutionary growth of complexity: Looking backward, looking forward... Artificial Life, 6:347–361, 2000.

[2] B. McMullin, T. Taylor, and A. von Kamp. Who needs genomes? In Atlantic Symposium on Computational Biology, Genome Information Systems & Technology, Duke University, USA, March 2001.

[3] James A. Reggia, Hui-Hsien Chou, and Jason D. Lohn. Cellular automata models of selfreplicating systems. 47:141–183, 1998.

[4] Moshe Sipper and James Reggia. Go forth and replicate. 265(2):35–43, August 2001.

[5] J. von Neumann. The general and logical theory of automata. In L.A. Jeffress, editor, Cerebral Mechanisms in Behavior-The Hixon Symposium, pages 1–31. John Wiley & Sons, New York, NY, 1951.

[6] J. von Neumann. Probabilistic logics and the synthesis of reliable organisms from unreliable co mponents. In Claude Elwood Shannon and John McCarthy, editors, Automata Studies, pages 43–98. Princeton University Press, Princeton, NJ, 1956.

[7] J. von Neumann. The theory of automata: Construction, reproduction, homogeneity. In A. W.

Burks, editor, Theory of Self-Reproducing Automata [by] John von Neumann, pages 89–250. University of Illinois Press, 1966. Based on an unfinished manuscript by von Neumann. Edited for publication by A.W.Burks.