CONTENTS

PART 1. TOEPLITZ AND HANKRL MATRICES

O.

1.

3.

4,

5.

6.

Preliminaries

0.1. Notations

0.2, Toeplitz and Hankel matrices

O¢3. Multiplication and difference operators

Inversion formulae

1¢1e First inversion variant

1+2. Second inversion variant

1¢3« Third inversion variant

1e#ts Symmetric T-matrices

1.5. Examples

1.6+ The transfomationsA and V

1e7+ Representation using the generating function

1+.8. Determinant representation of the fundamental solutions

Bezoutians and resultant matrices

2¢1s Characterization of H-~ and T-matrices

2426 Characterization of the inverse of H~ and T-matrices
Ze 3. Bezoutians

24+ The Bezoutian and the companion matrix

2.5. Resultant matrices

26, Kernel description of Bezoutians and resultant matrices
2.7+ Root locelization in the upper half-plane

28+ Root localization for real polynonmials

249, Bezoutian representation via Vandermonde matrices
2.10.Liapunov and Stein equations

Recursion formulae and inversion algorithm for

strongly regular T~ and H-matrices

3+1+ Recursion formulae - Toeplitz case

3.2+ Recursion formulae -~ Hankel case

3.3. Inversion algorithm for strongly regular T- and
H-matrices

344, Fast solution of Toeplitz and Hankel systems of
equations

345+ Inversion of perturbed T-matrices

3.6, Lower-upper and upper-lower factorizatioa

3.7. Bvaluation of the signature ian the strongly regular case

3.8« Inversion of Bezoutians

Transformations of T~ and H-matrices and Bezoutians

4,0 Two problems .

441, MSbius matrices

4,2, Transformations of T~ and H-matrices

4,3, Transformations of T- and H-forms

44,4, Transformations of Bezoutians and related classes
of matrices

4.5+ Root localization in the unit disc

4,6, Root localization of symmetric polynomiald

Kernel 8tructure
5¢1e U-chains
5.2+ The kernel structure theorem
5.3. Characteristic polynomials and imverse problems
S5e#o Partial indices
5.5 Solvability of the fundamental equations
5.6« (g,n)=-characteristic of H-matrices and
QsT, ,N_)-characteristic of T-matrices
5.7. Partlal indices after one-row or one-column extensions
5.8+ Singular extensions
5.9, Kernel structure of square H- and T-matrices
5.10.5trongly singular T- and H-matrices

T~ and H-matrices with non-regular principal sections
61, Inversion algorithm - Toeplitz case
62+ Inversion algorithm - Hankel case



6.3. Generalized LU-factorization 107

6.4s Evaluation of the signature 111
7. Generalized inverses of H-matrices 112
7+1« Two approaches for genemdlized inversion 112
7+2+ Bezoutians as generalized inverses 114
7+3+ Construction of generalized inverses with the 117
help of characteristic polynomials
7+4. The Moore-Penrose inverse 119
75+ One-side inverses 120
8. Canonical representation 121
8+1. Definitions 121
8.2, The main theorem 124
8.3. Canonical representation of Hermitian H- and T-matrices 127
8.4, Canonical representation of singular extensions 129
8.5. Symbol description of strongly singular H- and 130
T-matrices
Notes and comments 133
PART II., TOEPLITZ~LIKE OPERATORS
O. Fredholm operators 136
1« Toeplitz—like operators -~ first general considerations 137
1e1e Definitions 137
1e2+ Criteria of invertibility 139
1.3« Solution of special equations 142
2« Inversion formulae for Toeplitz-like matrices 145
2¢1e Matrices close +to Toeplitz 145
2+2¢ Toeplitz plus Hankel matrices 152
2.3, Matrices close to Vandermonde 155
2.4, Matrices with a small rank diagonal reduction 159
3. Inversion algorithms for Toeplitz~like matrices 161
3e1e General recursion formulae for the fundamental equations 161
3.2. Inversion of matrices close +to Toeplitz 163
3e3+ Inversion of matrices close %o Vandermonde 165
3e&4e Inversion of matrices with a small rank diagonal 166
reduction
3.5+ A modification of the recursion 168
4, Inversion of integral operators with displacement kernel 168
and their generalizations
441 Preliminaries 168
4.2, The class of JJ-Toeplitz~like operators 169
4,34 Sahnovich operators 172
4.4, Further classes of JJ-Toeplitz-like operators 175
4,5, Generating functions 176
4.6. DD-Toeplitz~like operators 177
4.,7. Non-Fredholm operators 178
4,8+ Integral equations on the haslf-line 180
5 BSingular integral and Toeplitz operators 181
51+ The algebra of singular integral operators 181
5+2+ Inversion of singular integral operators 183
5.3+ Inversion of Toeplitz operators 184
6s Kernmel structure and partial indices of TLO 186
6e1s Kermel structure theorem 186
642, Duality 197
6¢3. Partial indices 192
6e4e Structure of the reduction 193
6e5e Half-stability of partial indices 197
6.6+ Application to the factorization problem 198
6.7. Examples 200
Notes and comments 201
REFERENCES 204
SUBJECT INDEX 211

NOTATION INDEX 212



