Outline:  ME961 Fall 2006
1.  Analysis of Mathematical Models (ordinary differential equations and maps)



flows and maps (GH 1.2,1.4; W 0; NB 1.1-1.2; S 2, 10)



linearizations (GH 1.1-1.4; W 1.1A; NB 2.1,2.2; S 2.4, 5, 6.3)




hyperbolicity, invariant subspaces, Hartman-Grobman theorem



invariant manifolds (GH 1.6; W 1.1C; NB 2.1.3)



asymptotic behavior (GH 1.6; W 1.1H; NB 1.3; S 9.3)



Poincare maps (GH 1.5; W 1.2; NB 7.6; S 8.7)



structural stability (GH 1.7; W 1.2C; NB 2.3.7; S 6.3)



center manifolds (GH 3.2; W 2.1; NB 2.3.4)



local bifurcations (GH 3.1, 3.4, 3.5; W 3; NB 2.3; S 3, 8)



normal forms (GH 3.3; W 2.2)



averaging (GH 4.1-4.3; W 1.2D)



Melnikov method (GH 4.5-4.6; W 4.5; NB 5.7)

2.  Symbol Dynamics



1-D and 2-D maps:  (GH 5.0-5.6; W 4.1-4.3)





horseshoe map, chaotic sets, Cantor set. 

3.  Routes to chaos (papers also provided as refs.)



period doubling (GH 6.1; NB, BPV 8)



intermittency (GH 6.1; NB, BPV 9)



qusiperiodic routes to chaos (GH 6.1, NB, BPV 7)



examples 
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Comments on the References:


GH is quite mathematical.  It is strong on parts one and two of our outline, with some coverage of part 3.  It is a standard text and is frequently referenced in research papers.



W is similar to GH with more examples.  Strong on parts one and two.



NB is less mathematical, and more engineering oriented.  It is not as strong on part 


one of our outline, but the coverage is sufficient and it is probably more "readable" 


than GH and W.  It is strong on part three.



S is organized quite differently from our course, but makes great supplementary 


reading.



BPV is strong on part 3.



Parts one and two of the outline are based on GH, but all items are strongly covered 

in W, with more examples. 



My recommendation for a text book is thus in this order:  GH or NB, then W.  Each 

would be a good text for accompanying the lecture.  S makes good supplementary 

reading.  BPV is terribly expensive, but is a good read on part 3.

