


Contents

Prefacexii

Introductionxiv

Chapter1

Systemsofimplicitfunctionsandtheclassical

branchingtheory

§1.Theimplicitfunctionproblem1

1.1.Classicalimplicitfunctiontheorems(1).1.2.Generalanalysisofthe

implicitfunctionproblem(2).1.3.Theanalyticcase(7).

§2.Theone-dimensionalbranchingcaseandNewton'sdiagram9

2.1.Newton'sdiagram(10).2.2.Propertiesofthesolutions(12).2.3.

Examples(16).2.4.Investigationofthebranchingequations.Thecase

ofsimplerootsofthedefiningequation(18).2.5.Thecaseofmultiple

rootsofthedefiningequation(22).2.6.Realsolutions(24).2.7.Special

configurationsofNewton'sdiagram(26).

Chapter2

Investigationofthebranchingequationint

many-dimensionalcase

§3.Transformationofthebranchingequation34

3.1.Reductiontoregularform(34).3.2.Reductiontonormalform(37).

§4.Topicsindivisibilitytheory41

4.1.Theringofpowerseries(41).4.2.Commondivisorsandananalog

oftheEuclideanalgorithm(44).4.3.AprimitiveGCD(48).4.4.Applica-

tiontodistinguishedpolynomials(52).



§5.Thetwo-dimensionalbranchingcase52

5.1.Generalinvestigationoftheproblem(53).5.2.Branchingindicesin

thetwo-dimensionalcase(56).5.3.Specialcases(59).

§6.Themany-dimensionalbranchingcase70

6.1.TheKroneckereliminationmethod(70).6.2.Smallsolutionsofthe

branchingequationandthemethodofelimination(74).6.3.Thequasi-

regularbranchingcase(76).6.4.Thedegeneratebranchingcase(78).

6.5.Isolatedzerosolution(79).

Chapter3

Thebranchingequationfornon-linearintegral

andintegro-differentialequations

§7.TheLyapunov-Schmidtintegralequations80

7.1.Integro-powerseriesofonefunctionalargument(80).7.2.Integro-

powerseriesofmanyfunctionalarguments(82).7.3.Integro-powerseries

ofintegro-powerseries(83).7.4.ContractionpropertyoftheLyapunov-

Schmidtoperator(84).7.5.Thesimpleequation(87).7.6.TheLichten-

steinsuccessiveapproximations(89).7.7.Applicationofthemethodof

majorants(91).7.8.Thesimpleequationinthecaseofuniformcon-

vergence(96)

§8.ThegeneralLyapunov-Schmidtintegralequation....99

8.1.Theregularcase(100).8.2.Theregularcasewithmanyarguments

(102).8.3.Schmidt'slemma(103).8.4.Theone-dimensionalbranching

case(104).8.5.Themany-dimensionalbranchingcase(108).8.6.Pos-

siblegeneralizations(111

§9.Lyapunov-Schmidtsystemsofequationsandcertainintegro-

differentialequations112

9.1.Lyapunov-Schmidtsystemsoftwoequations(113).9.2.Theregular

case(115).9.3.Thebranchingcase(118).9.4.Somenon-linearintegro-

differentialequationsoffirstorder(123).9.5.Othertypesofintegro-

differentialequations(126).9.6.Adifferentmethodforconstructingthe

branchingequation(130).



Chapter4

Generalintegralequationandthecoefficientsof

thebranchingequation

§10.Thegeneralintegralequation134

10.1.Formulationoftheproblemandpreliminaryremarks(134).10.2.The

regularcase(136).10.3.Theone-dimensionalbranchingcase(138).10.4.

Themany-dimensionalbranchingcase(144).10.5.Aspecialcase(152).

10.6.TheHammersteinequation(159).

§11.Thecoefficientsofthebranchingequations167

11.1.Thecoefficientsoftheone-dimensionalbranchingequationforthe

generalnon-linearintegralequation(168).11.2.Thecoefficientsofthe

one-dimensionalbranchingequationforthenon-linearHammerstein

integralequation(178).11.3.Thecoefficientsofthetwo-dimensional

branchingequationforthegeneralnon-linearintegralequation(180).

11.4.Thecoefficientsofthetwo-dimensionalbranchingequationforspecial

cases(187).11.5.Somepropertiesofthecoefficientsofthebranching

equation(198).

Chapter5

Characterizationandconstructionofsolutions

non-linearequations

§12.Characterizationofsolutionsofnon-linearintegral

equations201

12.1.Preliminaryremarks(201).12.2.Characterizationofsolutionsfor

theone-dimensionalbranchingcase(205).12.3.Bifurcationpointsin

theone-dimensionalbranchingcase(209).12.4.Characterizationof

solutionsinthetwo-dimensionalbranchingcase(212).12.5.Character-

tionofsolutionsinthemny-dimensionalbranchingcase(214).12.6.

Branchingofisolatedsolutions(214).12.7.Bifurcationpointsinthe

many-dimensionalbranchingcase(220).

§13.Constructionofsolutionstonon-linearintegralequations222

13.1.Methodsforconstructingsolutions(222).13.2.Theone-dimen-

sionalbranchingcase(224).13.3.Thetwo-dimensionalbranchingcase

(228).13.4.TheNekrasovequation(233).13.5.Thebranchingequation

forNekrasov'sequation(235).



§14.Singularsolutionstonon-linearintegralequations....242

14.1.Formulationoftheproblem(242).14.2.Reductiontotheproblem

ofsmallsolutions(242).14.3.Singularsolutionsintheregularcase(243).

14.4.Investigationoftheauxiliaryequation(245).14.5.Branchingof

thesolutionsofthefundamentalequation(247).14.6.Singularsolutions

inLebesguespaces(249) .

Chapter6

Branchingofperiodicsolutionsofdifferential

equations

§15.Periodicsolutionsofnon-autonomoussystems251

15.1.Formulationoftheproblem(251).15.2.ThePoincaremethod

(252).15.3.Periodicityconditionsandthebranchingequation(253).

15.4.Characterizationofsolutionsintheregularcase(254).15.5.Cha-

terizationofsolutionsinthene-dimensionalbranchingcase(256).15.6.

Characterizationofsolutionsinthemany-dimensionalbranchingcase(257).

§16.Periodicsolutionsofquasi-linearsystems258

16.1.Formulationoftheproblem(258).16.2.Theperiodicitycondition

(260).16.3.Derivationofthebranchingequation(261).16.4.Chc-

terizationofsolutionsandadditionalremarks(262).

§17.Periodicsolutionsofautonomoussystems263

17.1.ThePoincareproblemforautonomoussystems(263).17.2.The

branchingequation(264).17.3.Themainresults(266).17.4.The

methodofundeterminedcoefficients(267).17.5.Autonomoussystems

withonedegreeoffreedom(269).

§18.Examples272

18.1.Non-autonomoussystemswithone"degreeoffreedom(272).18.2.

Autonomoussystemswithonedegreeoffreedom(282).

§19.Additionalproblemsinvolvingperiodicsolutions....283

19.1.Singularperiodicsolutionsofnon-autonomoussystems(283).19.2.

BranchingofperiodicsolutionsinBanachspaces(285).

§20.Onthestabilityofperiodicsolutionsdependentonasmall

parameter290

20.1.PreliminaryinformationfromtheLyapunovstabilitytheory(290).

20.2.StabilityofthesolutionsofthePoincareproblem(292).



Non-linearequationsinBanachspaces

§21.SometopicsinthetheoryoflinearoperatorsinBanach

spaces306

21.1.Fredholmoperators(306).21.2.Specialdecompositionsofspaces

intodirectsumsofsubspaces(307).21.3.Restrictionofanoperatorand

thegeneralizedSchmidtlemma(309).21.4.Therelationtoadjointoper-

tors(311).21.5.UnboundedFredholmoperators(313).

§22.Poweroperators,Taylorseries,theimplicitoperator-

orems314

22.1.Poweroperators(314).22.2.Powerseries(316).22.3.Implicit

operatortheorems(319)

§23.TheLyapunov-Schmidtbranchingequation323

23.1.Formulationoftheproblem(323).23.2.Derivationofthebranching

equationbyrestrictionoftheoperator(325).23.3.Derivationofthe

branchingequationwiththeaidofSchmidt'slemma(327).23.4.Afu-

mentaltheoremonthebranchingequation(329).23.5.Thebranching

equationintheanalyticcase(329).23.6.Thebranchingequationfor

unboundedoperators(330)

§24.Investigationoftheone-dimensionalbranchingcase...331

24.1.Calculationoftheleadingcoefficients(331).24.2.Thedegenerate

case(334).24.3.Thequasi-regularcase(ProblemA)(335).24.4.Prob-

lemB(thenon-degeneratecase)(228).24.5.Therealcase(339).24.6.The

branchingofsolutionsofequationswithsufficientlysmoothoperators

(340).24.7.Thecaseofafunctionalparameter.Seriesinpowersof

homogeneousoperators(341).24.8.Thecaseoftwonumericalparameters

(345).

§25.Themany-dimensionalbranchingcase347

25.1.Transformationtoanequivalentsystem(347).25.2.Thecoefficients

ofthetwo-dimensionalbranchingequation(349).25.3.Thetwo-dimen-

sionalbranchingcase(350).25.4.Thegeneralcase(351).25.5.The

branchingofisolatedsolutions(351).25.6.Bifurcationpoints(352).



Branchingofthesolutionsofnon-linearequations

inthesingularcase

§26.Noetheroperators354

26.1.Noetheroperators(354).26.2.Decompositionofspacesintoa

directsumofsubspaces.Restrictionofanoperator(355).26.3.Atkinson's

theorem.Therelationtoadjointoperators(356).

§27.Theoremsonthebranchingofsolutions360

27.1.Formulationoftheproblem(360).27.2.Thecasen>0,m=0

(360).27.3.Thecasen=0,m>0(362).27.4.Thefundamentalcase

(362).27.5.Branchingofsolutionsofanequationwithanunbounded

operator(363).

§28.Branchingofsolutionsofnon-linearsingularintegral

equations364

28.1.LinearsingularintegraloperatorswithaCauchykernelinHolder

spaces(364).28.2.Non-linearsingularintegralequationswithaCauchy

kernelinHolderspaces(366).28.3.Theanalyticcase(368).28.4.Non-

linearsingularintegralequationswithaHilbertkernelinLebesguespaces

(370).

§29.Branchingofsolutionsofbounary-valueproblemsfon-

linearellipticequations375

29.1.Bounary-valueproblemsforseond-orderellipticequationsinHolder

spaces(375).29.2.Boundary-valueproblemsintheplaneforA>thorder

ellipticsystemsinaHolderspace(380).29.3.Boundary-valueproblems

forellipticequationsinthespaceofsummablefunctions(382

Chapter9

Selectedproblemsinperturbationtheory

§30.JordanchainsandsystemsofFredholmoperators....387

30.1..4-Jordanchainsforn=1(387).30.2.^-Jordanchainsandsets

wheren>1(389).30.3.Conditionsforthecompletenessofan,4-Jordan

set(391).30.4.Example(395).

§31.Perturbationofalinearequationbyasmalllinearterm396

31.1.Thecasen=1(396).31.2.Thecasen>1(399).31.3.Themethod

ofundeterminedcoefficients(400).



§32.BranchingofeigenvaluesandeigenelementsofFredholm

operators404

32.1.Derivationofthebranchingequation(404).32.2.Thebranching

equationintheanalyticalcase(406).32.3.Thedegenerateandthenon-

degeneratecase(407).32.4.Theone-dimensionalcase(409).32.5.The

methodofundeterminedcoefficients(413).32.6.Themany-dimensional

case(418).

§33.Singularsolutionsofnon-linearequations424

33.1.Statementoftheproblemandbasicconcepts(424).33.2.Perturba-

tionofalinearequationbyasmallnon-linearterm(426).33.3.Generalized

Jordanchain(428).33.4.Characteristicsofcertainpolynomials(430).

33.5.Thefundamentalcaseoftheperturbationproblem(433).33.6.Secod-

orderperturbations(441).

Chapter10

Appliedproblems

§34.Smallbendingdeformationofastraightrodunderconstant

load450

§35.Thetheoryofsmalldeflectionsinelasticplates454

35.1.Formulationoftheproblemandgeneralremarks(454).35.2.A

circularplate(457).35.3.Invesitgationofthebranchingequation(461).

35.4.Acircularplatewithzeroexternalload(464).

§36.Oscillationsofasatelliteintheplaneofanellipticorbit465

§37.Standingwaves469

37.1.Formulationoftheproblemandderivationofthefundamentalintegral

equations(469).37.2.Reductiontoasystem(473).37.3.Theregular

case(474).37.4.Thebranchingcase(475).

Bibliography478

Subjectindex486


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8

