The Fringes of Chaos, HSSP Fall 2008

Course Syllabus

INSTRUCTOR:

Zandra Vinegar

ch3cooh@mit.edu
http://esp.mit.edu/teach/teachers/Vinegar/Zandra/bio.html
CLASS DESCRIPTION:

The common theme throughout this class is dynamic complexity, or, in a word, chaos – the chaos of the Mandelbrot fractal, the chaos of the universe that increases infinitely with time, the chaos that marks the edge of the set of patterns comprehensible to the human mind. This class will be like none other you have ever seen, and I may as well have filed it under physics or liberal arts instead of mathematics. There will be many days when we are extremely rigorous — assignments which ask for mathematically presented proofs — and days when we can't be rigorous simply because the questions we will discuss are still unanswered by science and mathematics at large. We will cover, in depth, the concepts surrounding and intertwining between Fractals, Entropy, and Universal Symmetries. We will discover the connections between these ideas through lectures and projects which range from online mathematical applets to discussions about required reading material. Every week will be intense and will require the full participation of all students. Come with an open and inquisitive mind and the work ethic to support it!

PREREQUISITES:
The course has no real mathematical prerequisites but material does require significant mathematical maturity. Come prepared to think hard and abstractly! 

MEETING: 




Sat 10:05 to 11:55 PM


CALENDAR (not completely set in stone) :

	Date
	Material
	Mathematical Rigor

	S13
	Introduction to Fractals: Fractal Dimension and the three kinds of Fractals (IFS, Escape Time, and Random)
	Medium

	S20
	Chaos Game Discussion

Iterated Function Systems software,

Fractals in Nature

Use of Fractals for Image Compression and Restoration
	Mild

	S27
	IFS art competition

Noise and fractal elements of Music (balance between natural and synthetic)
	Medium

	O4
	Fractals in biology including Random Fractals and an introduction to chaos ending with a Rigorous Definition of Chaos
	SPICY!!!

	O18
	Discussion of CCE Article and Student Presentations on topics of Fractals in technology, culture, art, literature and Cellular Automata
	Medium

	O25
	Remainder of Student Presentations and The history of Fractals – documentary of the Colors of Infinity textbook
	Mild

	N1
	Introduction to Entropy through Information Theory
	SPICY!!!

	N8
	Entropy and Physics
	SPICY!!!

	N15
	Big discussion of Arcadia

Class party
	Mild


