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Henri Poincaré
(1854-1912)

Restrictedthree
body problem

ü Aperiodicsolution nearhomoclinicorbit

ü Homoclinicentanglement: too complicatedto be drawn!

ü Sensitivityto initial condition

1881

Ordinarydifferential equations

ü Solutions investigatedas a trajectory in the state space

ü Solutions structuredaroundthe singularpoints ᴉStability analysis

ü Poincaré section for investigatingperiodicorbitsᴉFirst-return map

ü Startingwith periodicorbits

George Hill
(1838-1914)

ü Recurrenetheorem



David Birkhoff
(1884-1944)

üContinuatorof tƻƛƴŎŀǊŞΩǎworks

üDynamicalsystem

üRecurrentbehaviors

üErgodictheory

üMany-body systemscan often be solvedanalytically!

Enrico Fermi
(1901-1954)

Hamiltoniansystems
are in generalergodic!

1927

1923



Stanislaw Ulam
(1909-1984)

MathematicalAnalyzer, NumericalIntegratorand Computer

Los Alamos

John Pasta
(1918-1981)

Computer expert

Mary Tsingou
(1928-)

1952-1955



Andrei Kolmogorov
(1903-1987)

Under smallnon-integrableperturbations 
of the Hamiltonian, nearly linear systems

are in generalquasi-periodic

1954

꞊ ꞊ ᴊὖ

꞊ is integrableand producesinvariant tori

꞊ still has a large set of invariant tori

Jürgen Moser
(1928-1999)

ü Improvethe proof proposedby Kolmogorov

1962

Vladimir !ǊƴƻƭΩŘ
(1937-2010)

ü Heswitchedfrom a few-body problemto a map from
the circleto itself (most likelyundera suggestionfrom
BorisChirikov)

Boris Chirikov
(1928-2008)

1963



Vladimir !ǊƴƻƭΩŘ
(1937-2010)

1963

1962

There are zones of instabilitieswhere the 
separatricesof hyperbolicpoints intersecting 

eachother createsintricate network.

ü Heteroclinictangle in the zone
of instability of a Poincaré
sectionof a circlemap

ü Heteroclinictangleasdrawnby VladimiraŜƭΩƴƛƪƻǾ

On lines of force in a magnetic field



Joseph Ford
(1927-1995)

ü Puzzledby the antagonism between CŜǊƳƛΩǎ
1927result and the 1955simulationsby Fermi,
Pasta,UlamandTsingouΧ

ü Check that only periodic or quasi-periodic
motionsare found

1963


