






HAMILTONIAN SYSTEMS

variables (x, t), the canonical variables are replaced by
fields (q(x, t), p(x, t)) and the partial derivatives in (1)
by functional or Frechêt derivatives, so that

∂q

∂t
= δH

δp
,

∂p

∂t
= −δH

δq
.

The Hamiltonian functional H is the integral of an
energy density. For example, the wave equation has
the Hamiltonian H [q, p] = ∫

dx 1
2

(
p2 + c2(∂xq)

2
)
.

Other nonlinear wave equations such as the integrable
nonlinear Schrödinger, Korteweg–de-Vries, and sine-
Gordon equations also have Hamiltonian formulations.
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See also Adiabatic invariants; Chaotic dynamics;
Constants of motion and conservation laws; Er-
godic theory; Euler–Lagrange equations; Fermi–
Pasta–Ulam (FPU) oscillator chain; Hénon–Heiles
system; Horseshoes and hyperbolicity in dynamical
systems; Lyapunov exponents; Melnikov method;
Pendulum; Phase space; Poisson brackets; Stan-
dard map; Symplectic maps; Toda lattice

Further Reading

Arnold, V.I. (editor). 1988. Dynamical Systems III, New York:
Springer

Arnold, V.I. 1989. Mathematical Methods of Classical
Mechanics, 1 Tf
64608 08pTv308.0(,)Tj
[(Bunimnen)Tj(vich
/F32de-VL.A./F32de-V-642.7-36643
/F7 1 Tf
1132de-Vs TD
[(Dy32de-Vl)-632de-Vh)-223.5(a-632de-Vt)-2]TJ
/1.10.46* r

Alwyn Scott
Oval

Alwyn Scott
Pencil

Alwyn Scott
Rectangle

Alwyn Scott
Pencil



 

 

 
Manuscript Queries  
  
 
Title: Encyclopedia of Non-linear Sciences 
Alphabet H: Hamiltonian systems 
 
 
Page Query 

Number 
Query 

No Queries 
 


	chapter_3.pdf
	Manuscript Queries
	Title:	Encyclopedia of Non-linear Sciences
	Alphabet H: Hamiltonian systems
	Page
	Query Number





