
 

Stability using Lyapunov Function
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A sufficient condition for L to be a
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Let Ll x y y distance to the
origin
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Gradient Flow

V I IR

some kindofenergy functional
Gradient flow w.it V is given by

E DV X

also called gradient descent

HD DV x ̅
PVA DV x 11PM NO

Remark

i V acts like a Lyapunov fat
12 Gradientdescent is often used in
optimization minimizationproblems



Hamiltonian Flow

H IR x IR IR
X Y HIX Y

XA Dy XH YAD

YA Dx XA YAD

A key observation

the value of H ispreservedalong solutions

HIM YAD

LDH N Dy HIM Y
RHUM DyHN Y

LDyHKY HIND 0



A Typical Example from Mechanics

HH 4
2
14 VIX Total

TE YE energy

position velocity momentum

HKN In
y DHIN DV

mX DV X Newton's 2ⁿᵈLaw

Harmonic oscillator

mx Kx mu

Hix g kx

dytkin An mx bx
is 2x x g kx



H x y F bx

acts as a weak Lyapunov fat

H x y 0 0 x 0

y 0

Hamiltonian system with dissipation
friction
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HIM LXH x Dy H Y

DAH LDH XHMx
LDH x ̅
LDyHMH
INHIP 0 HIYAD



Harmonic oscillatorwith friction
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times
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