


TableofContents

Listofabbreviationszi

Forewordziii

Introductionxvii

ChapterI-Geometricsetting

Introduction1

a):Equationsandfunctionsasgeometricalobjects

1.Thejetspace2

2.Contactstructureofjetspace4

3.Differentialequations,solutions,integralmanifolds6

4.ThegroupDiff(M)anditsalgebra9

5.ThegroupsDiff(M(m))andZ>iff(m>(M)10

6.Groupactiononalgebraicfunctionsandtheirsymmetry11

7.Groupactiononprolongedfunctionsandtheprolongationformula12

b):Symmetry

8.Symmetriesofalgebraicequations13

9.Symmetriesofdifferentialequations14

10.Symmetryof△versussymmetryof△=015

11.Algebrasandprolongedalgebras16

12.ModulestructureofsymmetryofalgebraicequationsandfirstorderODEs17



13.Summaryofgroups,algebras,andrelations19

References21

ChapterII-Symmetriesandtheiruse

Introduction23

1.Symmetryofagivenequation24

2.LinearandC-linearizableequations26

3.Equationswithagivensymmetry28

4.Canonicalcoordinates31

5.Symmetryandreductionofalgebraicequations33

6.SymmetryandreductionofODEs36

7.SymmetryandsymmetricsolutionsofPDEs38

8.Conditionalsymmetries40

9.Conditionalsymmetriesandboundaryconditions.40

References....43

ChapterIII-Examples

Introduction45

1.Symmetryofalgebraicequations45

2.SymmetryofODEs(one-solitonKdV)47

3.SymmetryofevolutionPDEs(theheatequation)49

4.TableofprolongationsforODEs52

5.TableofprolongationsforPDEs53

ChapterIV-Evolutionequations

Introduction55

a.):Evolutionequations-generalfeatures

1.Evolutionequations.56



2.Specialclassesofsymmetries58

3.Contacttransformations59

4.Autonomousequations,,60

b):Dynamicalsystems(ODEs)

5.FirstorderODEs61

6.Autonomousequations,tangentbundleversusjetspace,topologyofsolutions,
andtime-independentsymmetries62

7.EquationsinLaxform64

8.SecondorderODEs66

9.LagrangeversusHamiltonequations68

10.Potentialsystems70

11.HigherorderODEs71

c):Periodicsolutions

12.Periodicsolutionsofautonomousdynamicalsystems72

13.Periodicsolutionsofpotentialsystems74

14.Pointparticlesonthecircle75

d):EvolutionPDEs

15.FirstorderPDEs76

16.Higherorderevolutionequations-78

17.Scalarequationslinearinhigherderivatives79

18.Equationslinearinhigherderivatives80

References81

ChapterV-Variationalproblems

Introduction83

1.Variationalsymmetriesandvariationalproblems84



2.Variationalsymmetriesandconservationlaws:

LagrangianmechanicsandNoethertheorem86

3.Conservedquantitiesforhigherordervariationalproblems:thegeneralNoethertheorem.88

4.Noethertheoremanddivergencesymmetries*90

5.Variationalsymmetriesandreductionoforder.91

6.Variationalsymmetries,conservationlaws,andtheNoethertheorem
forinfinitedimensionalvariationalproblems92

References95

ChapterVI-Bifurcationproblems

Introduction97

1.Bifurcationproblems:generalsetting98

2.Bifurcationtheoryandlinearsymmetry99

3.Lie-pointsymmetriesandbifurcation104

4.SymmetriesofsystemsofODEsdependingonaparameter112

5.Bifurcationpointsandsymmetryalgebra117

6.Extensions119

References120

ChapterVII-Gaugetheories

Introduction123

1.Symmetrybreakinginpotentialproblemsandgaugetheories124

2.StratainRN,126

3.Michel'stheorem127

4.Zero-thordergaugefunctional129

5.Discussion131

6.Firstordergaugefunctional132

7.Geometryandstratificationofft137

8.Stratificationofgaugeorbitspace*.139

9.Maximalstrataingaugeorbitspace142



10.Theequivariantblanchinglemma144

11.Areductionlemmaforgaugeinvariantpotentials146

12.Someexamplesofreduction148

13.Basespacesymmetries149

14.Ascenarioforpatternformation151

15.Ascenarioforphasecoexistence152

References153

ChapterVlll-Reductionandequivariantbranchinglemma

Introduction155

1.Generalsetting(ODEs)156

2.Thereductionlemma157

3.Theequivariantbranchinglemma158

4.Generalsetting(PDEs)160

5.GaugesymmetriesandLiepointvectorfields161

6.Reductionlemmaforgaugetheories.162

7.Symmetriccriticalsectionsofgaugefunctionals165

8.Equivariantbranchinglemmaforgaugefunctionals165

9.EvolutionPDEs167

10.SymmetriesofevolutionPDEs168

11.ReductionlemmaforevolutionPDEs171

References172

ChapterIX-Furtherdevelopements

Introduction175

1.Missingsections176

2.NonLinearSuperpositionPrinciples177

3.Symmetryandintegrability-secondorderODEs180

4.Infinitedimensional(andKac-Moody)Lie-pointsymmetryalgebras180



5.SymmetryclassificationofODEs183

6.TheLiedeterminant185

7.SystemsoflinearsecondorderODEs4187

8.Cohomologyandsymmetryofdifferentialequations189

9.Contactsymmetriesofevolutionequations192

10.Conditionalsymmetries,andBoussinesqequation194

11.Liepointsymmetriesandmaps197

References200

ChapterX-EquationsofPhysics

Introduction205

1.Fokker-Plancktypeequations206

2.Schroedingerequationforatomsandmolecules208

3.Einstein(vacuum)fieldequations209

4.Landau-Ginsburgequation210

5.TheΦ6fieldtheory(threedimensionalLandau-Ginzburgequation)212

6.Anequationarisinginplasmaphysics214

7.Naviei-Stokesequations*215

8.Yang-Millsequations,216

9.LatticeequationsandtheTodalattice218

References220

Referencesandbibliography--･223

SubjectIndex253




	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

