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Opening: Historical overview and big picture of dynamics e0c171190c Graphical Analysis of 1D Nonlinear ODEs:
Fixed Points \u0026 Stability (Strogatz Ch. 2) - Graphical Analysis of 1D Nonlinear ODEs: Fixed Points \u0026
Stability (Strogatz Ch. 2) 31 minutes - Learn the geometric approach for analyzing 1D nonlinear, ordinary
differential equations — a powerful alternative to closed-form ... e0c171190c Flow chart for understanding
dynamical systems e0c171190c Linear stability analysis near a fixed point e0c171190c References e0c171190c
Higgs potential example e0c171190c Keyboard shortcuts e0c171190c Fixed points and stability e0c171190c Elliptic
integrals of the first kind e0c171190c Nonlinear Dynamics and Chaos Theory Lecture 1: Qualitative Analysis for
Nonlinear Dynamics - Nonlinear Dynamics and Chaos Theory Lecture 1: Qualitative Analysis for Nonlinear Dynamics
45 minutes - In this lecture, I motivate the use of phase portrait analysis for nonlinear, differential equations. I first
define nonlinear, differential ... e0c171190c Intro: 1D autonomous ODEs and the geometric approach e0c171190c
ChaosBook.org - Nonlinear dynamics is hard - ChaosBook.org - Nonlinear dynamics is hard 1 minute, 16 seconds -
kneadLect3nonLinMath. e0c171190c Picard–Lindelöf's existence theorem e0c171190c Why it matters: Lyapunov
functions \u0026 control e0c171190c Nonlinear side: Logistic map and the onset of chaos e0c171190c Gradient
Systems: Nonlinear ODEs with Special Structure (Part 1) | Strogatz Ch. 6 - Gradient Systems: Nonlinear ODEs with
Special Structure (Part 1) | Strogatz Ch. 6 7 minutes, 53 seconds - We study nonlinear dynamical, systems with
special structure: gradient vector fields, Hamiltonian systems, and conservative ... e0c171190c Allowed fixed points:
nodes and saddles e0c171190c Motivation e0c171190c Chap 0 : Overview - Chap 0 : Overview 42 minutes - Course:
Nonlinear Dynamics, \u0026 Chaos, Text: Steven H. Strogatz, Chap#0 : Overview. e0c171190c Diagram showing
stability of degenerate fixed points e0c171190c Outline of lecture e0c171190c Graphical method: Plotting the vector
field ẋ vs. x e0c171190c Higgs potential phase portrait e0c171190c Fixed points and equilibria in nonlinear systems
e0c171190c Visualization of Lipchitz continuity e0c171190c Illustrative example of a nonlinear system e0c171190c
Importance of existence and uniqueness e0c171190c Phase portrait analysis of a nonlinear system e0c171190c
Historical perspective on dynamics (Newton, Poincaré, Lorenz) e0c171190c General e0c171190c Proof: V̇ = −|∇V|² ≤
0 along trajectories e0c171190c Definition of nonlinear differential equation e0c171190c Gradient systems: ẋ = −∇V
e0c171190c Search filters e0c171190c Stable and unstable equilibria: Definitions and examples e0c171190c
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Nonlinear Dynamics and Chaos: Introduction (Strogatz Ch. 1) | Lecture 1 - Nonlinear Dynamics and Chaos:
Introduction (Strogatz Ch. 1) | Lecture 1 36 minutes - Introduction to Nonlinear Dynamics, and Chaos, — a
historical overview and big-picture motivation for why nonlinear systems ... e0c171190c Stability criterion: Sign of
f′(x*) e0c171190c The Lorenz attractor and the butterfly effect e0c171190c Reading fixed points and stability from
the graph e0c171190c Pattern: Slope at zero-crossing determines stability e0c171190c Steven Strogatz - Nonlinear
Dynamics and Chaos: Part 2 - Steven Strogatz - Nonlinear Dynamics and Chaos: Part 2 2 minutes, 9 seconds - The
Double Pendulum, with Howard Stone, Division of Applied Sciences, Harvard. e0c171190c Edge case: Half-stable
fixed points when f′(x*) = 0 e0c171190c Detecting chaos: Lyapunov exponents and sensitive dependence e0c171190c
What is chaos? — sensitive dependence on initial conditions e0c171190c Nonlinear stability analysis e0c171190c
Downhill dynamics: fixed points but no periodic orbits e0c171190c Applied chaos research: Practical implications
and open questions e0c171190c Electromagnetism and quantum mechanics as linear systems e0c171190c Example
of existence and uniqueness e0c171190c Big Picture of Dynamics: Linear vs. Nonlinear \u0026 Chaos | Strogatz - Big
Picture of Dynamics: Linear vs. Nonlinear \u0026 Chaos | Strogatz 14 minutes, 37 seconds - Get a comprehensive
visual framework for understanding dynamics,: map all systems by the number of variables (1, 2, 3, many, ...
e0c171190c Fractals and self-similarity in strange attractors e0c171190c A hurricane vortex as a dynamical system
e0c171190c Physical interpretation: Motion on the number line e0c171190c Example of autonomous systems
e0c171190c Steven Strogatz 1.21.11 - Steven Strogatz 1.21.11 14 minutes, 47 seconds -
http://www.awelllightedplace.com/ Steven Strogatz, is the Jacob Gould Schurman Professor of Applied Mathematics
at Cornell ... e0c171190c Unstable equilibrium e0c171190c Spherical Videos e0c171190c The gap between linear
and nonlinear understanding e0c171190c Perturbation equation: Linearizing about x e0c171190c When linear
analysis fails: Higher-order terms needed e0c171190c Bifurcations: qualitative change with a parameter e0c171190c
Two-variable systems (n=2): Linear oscillators and harmonic motion e0c171190c Definition of Lipchitz continuity
e0c171190c Shortcomings in finding analytic solutions e0c171190c Playback e0c171190c Systems with special
structure: the roadmap e0c171190c Definition of autonomous systems e0c171190c Driven damped pendulum: Chaos
from forced oscillators e0c171190c Conservation of energy e0c171190c Example: ẋ = sin x — why the analytic
approach is painful e0c171190c Phase portrait for ẋ = sin x: All fixed points classified e0c171190c Example: a height
function V and its gradient e0c171190c Content of next lecture e0c171190c Infinite dimensions: Continuum
mechanics and PDEs e0c171190c Three-variable systems and coupled dynamics e0c171190c Strogatz's example of
an infinite-period bifurcation - Strogatz's example of an infinite-period bifurcation 11 seconds - This is an example of
an infinite-period bifurcation from Strogatz's, \"Nonlinear Dynamics, and Chaos,\", pp. 265. As the parameter ...
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e0c171190c Definition of non-autonomous systems e0c171190c Summary: Chaos, nonlinearity, and the big picture
takeaway e0c171190c Linear n=1: Exponential growth, RC circuits, radioactive decay e0c171190c One-variable
systems (n=1): Linear growth and decay examples e0c171190c Linear stability analysis e0c171190c Example of non-
autonomous systems e0c171190c Lipchitz's uniqueness theorem e0c171190c Subtitles and closed captions
e0c171190c Introduction e0c171190c
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