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HAI~ILTONIAN SYSTEMS lHTH 

r~ONOTONE TRIIJECTORI ES 

John Toland 

1. INTRODUCTION 

Recen·tly Helmu·t Hofer and I [1] studied a class of ordinary 

differential equations on JR2n which possess a Hamiltonian structure 

of a non-standard type. We considered the class of equations which 

can be w:rit·ten in the fo:an 

Sp(t) , p(·t) -V' (q(t)) , (q(t) ,p(t)) E JRnXJRn, t E lR, 

where S is a non-sing-ular inver'cible self-adjoint operator on JRn 

with one negative and n-1 positive eigenvalues, and V' denotes the 

gra.dient of a smooth potential function V. The total energy, or 

Hamiltonian, which is conserved along trajectories is 

H(q(t) ,p(t)) 1 
2 ( Sp ( t) , p ( t) ) + V ( q ( t) ) . 

Because S is not positive-definite the quadratic fm:m (Sp (t) ,p (t)) 

may be negative, and since the corresponding quadratic fonu in classical 

Hamiltonian dynamics is "the posi'cive kinetic energy functional, our 

theory does not include classical particle dynamics as a special case. 

However, systems such as ours do arise in applied mathematics, the 

most: familiar example being the nonlinear S'curm Liouville problems for 

equations and systems. 


