Nonlinear Dynamics Review


I. One Dimensional Maps
a. Terms

i. Dynamical System

ii. Deterministic

iii. Discrete vs continuous

iv. Map
v. Epsilon Neighborhood

vi. Period

vii. Sensitive Dependence on Initial Conditions

viii. Stable/Unstable Manifold

ix. Bifurcation

x. Attractor
b. Fixed Points

i. Finding Fixed Points

ii. Stability of Fixed Points – Attracting, Repelling, Source, Sink
c. Cobweb Plots
d. Periodic Points and Orbits

i. Finding Periodic Orbits

ii. Stability

iii. Eventually Periodic Orbits

iv. Periodic Table

e. Bifurcation Diagrams

f. Itineraries

g. Maps – Logistic, Tent, Baker’s, 3x mod 1
II. Two Dimensional Maps
a. Source, Sink, Saddle Points
b. Linear Maps

i. Eigenvalue Problems

ii. Diagonalization

iii. Stability of the Origin

c. Nonlinear Maps

i. Jacobian Matrix

ii. Hyperbolic Point

iii. Saddle Point

d. Matrix Times Circle = Ellipse
III. Chaos
a. Lyapunov Numbers and Exponents

b. Asymptotically Periodic

c. Chaotic Orbits

d. Binary Numbers

e. Conjugacy – Tent and Logistic Maps

f. Itineraries – Properties for Tent and Logistic Maps
