


Contents

1.Introduction1
1.1TheFermi-Pasta-UlamProblem1
1.2Henon-HeilesCalculation5
1.3DiscoveryofSolitons8
1.4DualSystems10

2.TheLatticewithExponentialInteraction14
2.1FindingofanIntegrableLattice14
2.2TheLatticewithExponentialInteraction16
2.3PeriodicSolutions19
2.4SolitaryWaves22
2.5Two-SolitonSolutions25
2.6Hard-SphereLimit29
2.7ContinuumApproximationandRecurrenceTime31
2.8ApplicationsandExtensions34
2.9PoincareMapping36
2.10ConservedQuantities38

3.TheSpectrumandConstructionofSolutions42
3.1MatrixFormalism42
3.2InfiniteLattice46
3.3ScatteringandBoundStates50
3.4TheGel'fand-LevitanEquation55
3.5TheInitialValueProblem58
3.6SolitonSolutions60
3.7TheRelationshipBetweentheConservedQuantitiesandthe

TransmissionCoefficient66
3.8ExtensionsoftheEquationsofMotionandthe

Kac-MoerbekeSystem71
3.9TheBacklundTransformation76
3.10AFiniteLattice84
3.11ContinuumApproximation93

4.PeriodicSystems98
4.1DiscreteHill'sEquation98
4.2AuxiliarySpectrum106
4.3RelationBetweenμj(k)andμj(0)110



4.4RelatedIntegralsontheRiemannSurface115
4.5SolutiontotheInverseProblem123
4.6TimeEvolution125
4.7ASimpleExample(ACnoidalWave)130
4.8PeriodicSystemofThree-Particles142

5.ApplicationoftheHamilton-JacobiTheory147
5.1CanonicallyConjugateVariables147
5.2ActionVariables154

6.RecentAdvancesintheTheoryofNonlinearLattices159
6.1TheKdVEquationasaLimitoftheTLEquation159
6.2InteractingSolitonEquations161
6.3Integrability163
6.4GeneralizationoftheTLEquation165
6.5Two-DimensionalTL166
6.6BetheAnsatz168
6.7TheThermodynamicLimit171
6.8HierarchyofNonlinearEquations173
6.9SomeNumericalResults174

Appendices177
AStieltjes'MethodforaContinuedFraction177
BSuitedeSturm184
CSimpleRootsofΔ2(A)=4DeterminealltheRoots184
DAlltheAuxiliarySpectrumμjareSimple187
ELagrange'sInterpolationFormula..188
FMultivariablevFunction(Riemann'svFunction)189
GHirota'sMethod192
HInductionPhenomenon196
IPartitionFunction201
JDispersionRelationfortheLatticeWithoutExpansion203

SimplifiedAnswerstoMainProblems207

References213

Bibliography219

SubjectIndex221

ListofAuthorsCitedinText225




	page1
	page2
	page3
	page4

