

FALL 2003 COURSE: 
Old schedule: M W 4:00 – 5:15 PM, GMCS-307. 

New tentative schedule: M W 3:30 – 4:45 PM, GMCS-307. 
REGISTER  EARLY!!!   LIMITED SEATING.
Description:
Ever wondered what are the mechanisms behind the pattern formation of the intricate and beautiful patterns in zebras, leopards, fish, shells, etc.? What is behind the structure of convection cells in burners, mixed fluids, liquid crystals and the Sun’s atmosphere? Amazingly, the trigger for different families of patterns in a wide range of disciplines such as Biology, Chemistry and Physics, can be traced down to relatively simple mathematical models. This course aims to give the basis for the

	study of pattern formation using spatio-temporal models. Examples from Physics, Chemistry and Biology will motivate the mathematical models and theory.
Audience:
The course is intended for senior undergra-duate and graduate students in Mathematics, Computational Science, Engineering, Physics, Chemistry, Biology, etc. Examples from interdisciplinary areas will be covered. Most of the concepts and examples will be supplemented with Matlab-based codes. As part of the course, students will be given access to a computer laboratory to complete the computer-based coursework.
A final project, based on individual interests, accompanied with an oral presentation will be required. 
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Top: Pattern on a cone snail shell created by accretion of calcified material as the shell matures. 
Bottom: Cellular automaton model (coupled cell dynamics) recreating the shell pattern structure. 
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Belouzov-Zhabotinsky reaction. Left: 2 parts of Malonic acid + 3 parts of Sodium Bromade + 3 parts of Sulfuric acid + ½ part of Ferroin in a Petri dish. Right: mathematical model of the reaction mimicking the complex time evolution of the pattern.
	Prerequisites: 

Good knowledge of Calculus is the minimum requirement. Familiarity with elementary Differen-tial Equations and Linear Algebra is desirable. Computer experience is also desirable.
Textbooks: 

A) Spatio-temporal Pattern Formation, with examples from Physics, Chemistry, and Material Science. D. Walgraef, Springer 1996. & B)  A New Kind of Science, S. Wolfram, Wolfram, 2002. C) Additional material will be drawn from several reference books and journal articles.


For more information: 

Contact: R. Carretero or visit http://www.rohan.sdsu.edu/~rcarrete [teaching] [M596]

This course forms part of the MS in Applied Mathematics with concentration in Dynamical Systems offered by the Nonlinear Dynamical Systems (NLDS) group. For detailed information about this program visit: http://nlds.sdsu.edu/
