
Contents

1 Estimates for matrix operators . . . . . . . . . . . . . . . . . . . . . . . 1
1.0 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.0.1 Description of results . . . . . . . . . . . . . . . . . . . . . . 1
1.0.2 Outline of the proof of the main result . . . . . . . . . . . . . 5

1.1 Estimates for systems of ordinary differential operators on a semi-axis 12
1.1.1 Some assumptions and notation . . . . . . . . . . . . . . . . . 12
1.1.2 Transformation of the basic inequality . . . . . . . . . . . . . 13
1.1.3 The simplest lower bound of the constantƒ . . . . . . . . . . 14
1.1.4 On solutions of the system PC .�i d=dt/ I' D 0 . . . . . . . 15
1.1.5 Properties of the matrix T .�/ . . . . . . . . . . . . . . . . . . 19
1.1.6 Integral representation for PS .�i d=dt/  . . . . . . . . . . . . 21
1.1.7 Properties of the matrix G.�/ . . . . . . . . . . . . . . . . . . 24
1.1.8 A quadratic functional . . . . . . . . . . . . . . . . . . . . . . 27
1.1.9 Necessary and sufficient conditions for the validity

of inequality (1.1.1) . . . . . . . . . . . . . . . . . . . . . . . 29
1.1.10 On condition 4 of Theorem 1.1.19 . . . . . . . . . . . . . . . 32
1.1.11 Matrix G.�/ for estimates with a “large” number of boundary

operators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
1.1.12 Explicit representations of the matrix G.�/ . . . . . . . . . . . 37
1.1.13 Estimates for vector functions satisfying homogeneous

boundary conditions . . . . . . . . . . . . . . . . . . . . . . . 38
1.1.14 Estimates for vector functions without boundary conditions . . 39

1.2 Estimates in a half-space. Necessary and sufficient conditions . . . . . 40
1.2.1 Basic assumptions and notation . . . . . . . . . . . . . . . . . 41
1.2.2 Theorems on necessary and sufficient conditions

for the validity of the estimates in a half-space . . . . . . . . . 43
1.2.3 Matrix G.�I �/ and its properties . . . . . . . . . . . . . . . . 45
1.2.4 The case of a single boundary operator . . . . . . . . . . . . . 48
1.2.5 The case of a polynomial P.�I �/ with roots in the half-plane

Im � 6 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
1.2.6 Estimates of the types (1.2.1), (1.2.12), (1.2.13) in the norms

k � k� and
˝̋ � ˛̨

�
. . . . . . . . . . . . . . . . . . . . . . . . . 50

1.2.7 The case, where the lower-order terms have no influence . . . 53
1.3 Estimates in a half-space. Sufficient conditions . . . . . . . . . . . . 57

1.3.1 Sufficient condition for the validity of the estimate (1.3.1) . . . 58

1.3.2 The case M.�/ D T
�1=2

C .�/ . . . . . . . . . . . . . . . . . . 60
1.3.3 The case of the diagonal matrix M.�/ . . . . . . . . . . . . . 65
1.3.4 Sufficient conditions for the validity of the estimate (1.3.21) . . 66



xiv Contents

1.4 Examples . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
1.4.1 Generalized-homogeneous quasielliptic systems . . . . . . . . 69
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