Minh)l(ha * Peter Kuchment

Liouville-Riemann-Roch
Theorems on Abelian
Coverings

@ Springer



Contents

1 Preliminaries ......... e e e e ettt a e
1.1 Periodic Elliptic Operators on Abelian Coverings......................
1.2 Floquet Transform .......covviviiiiiiiiiiiie e e iinans
1.3 Bloch and Fermi Varieties ..........oovveviiiiunieieieeeeiiiieaainnnsss
1.4 Floquet-Bloch Functions and Solutions.................................
1.5 Liouville Theorem on Abelian Coverings ............cccevviveennnnnnn.
1.6  Some Properties of Spaces VI (A) .......uviviriinieiiiiiiinneiiinnnne,
1.7  Explicit Formulas for Dimensions of Spaces Vi°(A)..................

1.8 The Nadirashvili-Gromov-Shubin Version of the

Riemann-Roch Theorem for Elliptic Operators on
Noncompact Manifolds ...,
1.8.1 Some Notions and Preliminaries ..........cccevvvnivenennannenn.
1.8.2 Point DIVISOIS .. ooviiiiiiininiieianiiinnietreianinsenetananes
1.8.3 Rigged DiVISOIS .. ...vcuvreriiinnrnireeieatirireararrrreeraieeeens
1.8.4 Nadirashvili-Gromov-Shubin Theorem

on Noncompact Manifolds ...........cccooeiiiiiiiiiiiiniannn.n,

2 TheMain Results ........oooiiiiiiiiiiiiiiiiiiiiii i e vteaeas
2.1 Non-empty Fermi Surface ............o.oovviiiininnnn.e e
21,1 ASSUIPLIONS ...rinntiriiitetiiitateaaiteaenaaeirneeaeannes

2.1.2 Spaces ........c.iiiiiiiiiiiiiiiiiianas e

2.1.3 ReSUMS ..ottt e

2.2 Empty Fermi Surface .......coovviiviiiiiiiiii i

3 Proofsofthe MainResults ................ccooiiiiiiiiiiiiiiiiiiieeienen,
3.1 SOME NOtOMS L iiiiitiiiietitiie e eaeraeeinentaasnncssssnsersrnnesnnns
3.2 Proof of Theorem 2.2 . .cuviiiiiiiiiieinieeiiiiaeseaseinntacsssnaseanan
3.3 Proofof Theorem 2.5 .. iiiiiiiiiiiiiiiiiiiiinnn, e veeerierieee. e

3.3.1 Proof of Proposition 2.7 ....o.viiiiiiiiiiiiiiii i inaeaann
3.4 Proof of Theorem 2.8 ...ttt ettt e e aeaaenreesaanns
3.4.1 Proof of Proposition 2.9 ......coiiiiiiiiiiiiiiiii e,
3.4.2 Proof of Proposition 2.10........ccoviiiiiiiiiiiiiiiiiiinnnann.



Xii Contents
3.4.3 Proof of Proposition 2.11.........ovvuiiiiiiiiiiiniiiiniranenns 47

344 Proofof Corollary 2.12......coiiiruniiiiiiiiii i 49

3.5 Proofof Theorem 2.16.......coviiiiiiiiiiiiiiiiiiii i eeeeiiinnens 49

4 Specific Examples of Liouville-Riemann-Roch Theorems................ 55
4.1 Self-Adjoint OPerators........o.vueeerririireereriiieteereiiiereeeeinens 55
4.1.1 Periodic Operators with Non-degenerate Spectral Edges...... 57

4.1.2 Periodic Operators with Dirac Points ....................oeeee 60

4.2 Non-Self-Adjoint Second Order Elliptic Operators .................... 62

5 Auxiliary Statements and Proofs of Technical Lemmas .................. 67
5.1 Properties of Floquet Functions on Abelian Coverings ................ 67
5.2 Basic Properties of the Family {A(K)}ieqd «+vovvvveerninriiinnniniinnn. 69

5.3 Properties of Floquet Transforms on Abelian Coverings .............. 70
54 A Schauder Type Estimate..........ccevviiiiiiiiiiiiiiiiiiiieeneenennn. 73

5.5 A Variant of Dedekind’s Lemma ...........cooiiiiiiiiiiiiiiinneiiinnn. 74

5.6 Proofs of Some Other Technical Statements............................ 75
5.6.1 ProofofTheorem 1.13 ... ... .. it 75

5.6.2 Proofof Theorem 1.14 ... ...t 82

5.6.3 Proof of Corollary 1.27 .....ccviiiiiieiiiiiiiiiiiieeiiiieens 84

A Final Remarks and Conclusions...................cooiiviiiiiiiiiinnn.. 85
References. .......ooviuiiiiiiii i e 87



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


