


Contents

Preface ............... ...,

Acknowledgments

Introduction ...................

CHAPTER ONE

llllllllllllllllllllllllllllllllllllll

llllllllllllllllllllllllllllllllllllllllllllllllll

lllllllllllllllllllllllllllllllllll

The Variational Characterization of Eigenvalues

1.

2.
3.

A Preliminary Survey of the Classical and Minimax Principles for Eigen-

CHAPTER TWO

The Rayleigh-Ritz Method

1.

LA W

Poincaré’s Inequalities: The Theoretical Foundation of the Rayleigh-Ritz
MEEROA. . - ;oo s 5 wvvrw v 5 550 5 5 e & 4 990% § 5 59000 § 5 5 S0kw & 3 WO9IE & 5 R0 § & § 5 8 § AR

llllllllllllllllllllllllllllllllllllll

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

The Minimum-Maximum Principle. . ...t i

Upper Bounds for Eigenvalues

lllllllllllllllllllllllllllllllllllll

A Necessary and Sufficient Criterion in the Minimum-Maximum Theory. .

The Principle of Monotonicity

llllllllllllllllllllllllllllllllllllll

iX

X1

N A

10
11
13

21



Vi Contents

CHAPTER THREE

The Classical Maximum-Minimum Theory and Its
Extension to Unbounded Operators

1. Weyl’'s First Fundamental Lemma. .. ......ovviiiieiint i rnnnnennen, 23
2. The Maximum-Minimum Principle. .. ..o ittt ittt i eiinnn.. 24
3. The Existence of Minima for Semibounded Operators. .. .. % R B R 27
4. Comparison of the Minimum-Maximum and Maximum-Minimum Princi-

EBR 00i 5 5 55 5 ¥ ool § 6 dhm o & i m @ mnsdoh & 3 deisee 6 SeE & B T & & AR § 5 RS & 8 % 30
5. Finite-Dimensional SpPaces. ... oottt iite ittt ittt eernseenens 32
6. The General Maxi-Mini-MaxPrinciple. ......cooviiiii ittt 34

CHAPTER FOUR

Intermediate Problems of The First Type

1. Weinstein’s General Scheme of Intermediate Problems. ................. 36
2. The Basic Principles of Intermediate Problems of the First Type.......... 37
3. Nonpersistent Eigenvalues. Weinstein’s Determinant. . ................. 39
4. The Distinguished Choice. .......coiiviiiiiiiniinninnnnn. vim 8 BB & Womn 44
5. Lower Bounds Using a Distinguished Choice. ......cccvviiiiiriennnnns 49
6. The Existence of Distinguished Choices. ........coiiiiiiiiiiiivenens 50
7: The General ChOICE: o suv v 55 o5 5ma 55556 0§ 5 A0S & § SR ¥ 5 20w 85 53 ¢ 5 5 90 52
8. Aronszajn’s Rule for the Theoretical Determination of Eigenvalues. ........ 55
9. Comparisonof the Various Rules. .........ooiiiiiiiiiiiiiiiiennennn. 60
10. Weinberger-Bazley—Fox Method of Truncation............ccovveena... 62
| 35 R 0] ¢ \ '/ o = 0 [ - 63
12. Computation of Lower Bounds for the Buckling of a Clamped Plate. .. ... 67
13. On the Symmetries of the Eigenfunctions. .. ... oot 74
14, WeylsSecond Lemma. .. ... oviiiiiiiet ittt teraeanseeanesnennsos 76

CHAPTER FIVE
Intermediate Problems of The Second Type

1. Formulation of Problems of the Second Type. .......ciiiiiiiiieanannes 79
2. Finite Rank Perturbations and Intermediate Problems of the Second Type. . 82
3. ASolutionoftheSecond Type.. ... oiviiiiiiirrrieereneccnenaneanss 85
4. Bazley's SDECIAL CHOICE. « 5 soorv v 5 5w 5 p wvwses ¢ 3 wwy o 8 sosone 2 g o 0 wasee x ® w5 - 89
5. The General Choice and Truncation. . .....ccvvvvveenrrcnrsocsrnanssons 93
6. The Existence of a Base Problem for a Compact Operator. ............... 94
7. The Spectrum of the Helium Atom....... et serseeannaaeasanaraenen 96
8. Application of the Special Choice tothe Helium Atom................... 102
9. Application of Intermediate Problems to Temple’s Formula.............. 103
10. Application of Truncationto QuantumTheory..............ciiveine. . 104



Contents

CHAPTER SIX

Various Other Methods and Their Connections
with Intermediate Problems

O LA B L R e

CHAPTER SEVEN

The New Maximum-Minimum Theory

O >3 O S di L9 g fe

CHAPTER EIGHT

Inequalities for Eigenvalues of Parts and Projections
of Operators

An Estimate of the Rate of Convergence for Intermediate Problems

99: > O L0 s T D S

CHAPTER NINE

Intermediate Problems and Perturbation Theory

1. SummaryofPreviousResults. .. ......coiiiiiiiiirienniecircenassnans
2. Two Optimum Problems for Positive Perturbations of Finite Rank . .

3. Kuroda’s Generalization of the Weinstein-Aronszajn Determinant

The Basis of Weinstein’s New Maximum-Minimum Theory........
The Case of One Constraint. .. ....coovit ittt iereietieeroneennnnnn.
The Case of Orthonormal Constraints. ..........ccoiiieiiinnnnnnnn. e
The: General Formulation .« cs o im s s ames s b amves s 500 8 5 50064 5 5558 § $aled » o
A Special Property of Operators Having Finite Traces............
The Existence of a Nonclassical Choice............ . i,
A Stability Problem for Viscous Fluids. .. .. ....... ... ... ... ...
Some Inequalities for Higher Eigenvalues. ........ yom: % ruemekl . A S 5 3 RN 7

Stenger’s Inequality ........c.ciiiiiiiir it it
A Procedure for Obtaining Upper Bounds. .....................
Inequalities for Sums of Eigenvalues. .. ........ .. ot
Diaz and Metcalf’s Generalized Inequalities. ................ £ 4 5 §
An Inequality forSumsof Operators. .. ......cc. ittt

Quadratic Forms and Intermediate Problems. .. .........ccvivii ...
Application of Quadratic Forms to Free and Cantilever Plates. .. ...
The Rhombical Membrane. .........cccv ittt i
Bazley-Fox Method for Sums of Solvable Operators..............
The Trefftz-Fichera Method for Integral Operators. .. .............
Fichera’s Construction of Intermediate Green’s Operators........

llllll

iiiiii

Some Preliminary Lemmas. .. .. ...cii it iiiiiiniiiierenereecaaasanna
Aronszajn’sInequality. .. ... coviii i i it e e

iiiiii

""""

lllll

iiiiii

Vil

107
109
113

118
119

123
125
130
132
135
135
137
141

166
167
170



Viil Contents

4. Connections between Two Types of Intermediate Problems and the

JErednCIBles CaASE o v v s e v s s e v b 3 52550 5 5 5 BV § 8 R T S BT 5% Bl v n e 175

5. A Transformation for Positive Operators. .............ovirinnnnnn.. 177

6. Other Theoretical Results. ......covi i et ee i, 180

APPEndIX A .. e 181

Appendix B .. ... 193
Bibliography

Books and Monographs ... . iitit ittt i e e 221

< o (o] [ 222

Notation Index . . . . ......... .. it e e e e e e e e e e 233

Subject: Ide, s o o 5 mo o5 5 s s 5 o 5 % 3 508 0§ 3 B § FRE K E B RS £ 6 N 4 W ¥ 65 A B § SRR D 6 6 234






	page1
	page2
	page3
	page4
	page5
	page6



