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BLOCK REPRESENTATIONS FOR CLASSES OF

ISOMETRIC OPERATORS BETWEEN KREĬN SPACES

RUDI WIETSMA

Abstract. The behavior of isometric and unitary operators between Kreı̆n spaces is investigated
by means of block decompositions. Therefore two types of isometric operators having a block
representation, so-called archetypical isometric operators, are introduced. It is shown that inter-
esting classes of isometric operators, in particular the class of unitary operators, can be expressed
as a composition of archetypical isometric operators and bounded unitary operators. As a con-
sequence of these block representations, useful information about the behavior of the isometric
operators under consideration can be obtained. In particular, some results on (the Weyl families
of) (quasi-) boundary triplets are presented.

Mathematics subject classification (2010): 47A06, 47B25, 47B50, 47A56.
Keywords and phrases: Isometric and unitary relations, block representations, Weyl function, Exten-

sion theory.

RE F ER EN C ES

[1] D. ALPAY AND J. BEHRNDT, Generalized Q-functions and Dirichlet-to-Neumann maps for elliptic
differential operators, J. Funct. Anal., 257 (2009), 1666–1694.

[2] R. ARENS, Operational calculus of linear relations, Pacific J. Math., 11 (1961), 9–23.
[3] T. YA. AZIZOV AND I. S. IOKHVIDOV, Linear operators in spaces with an indefinite metric, John

Wiley and Sons, New York, 1989.
[4] J. BEHRNDT, V. A. DERKACH, S. HASSI, AND H. S. V. DE SNOO, A realization theorem for gener-

alized Nevanlinna functions, Oper. Matrices, 5 (2011), 679–706.
[5] J. BEHRNDT, S. HASSI, H. S. V. DE SNOO, AND H. L. WIETSMA, Square-integrable solutions and

Weyl functions for singular canonical systems, Math. Nachr., 284, no. 1112 (2011), 1334–1384.
[6] J. BEHRNDT AND H.-C. KREUSLER, Boundary relations and generalized resolvents of symmetric

operators in Kreı̆n space, Integral Equations Operator Theory, 59 (2007), 309–327.
[7] J. BEHRNDT AND M. LANGER, Boundary value problems for elliptic partial differential operators on

bounded domains, J. Funct. Anal., 243 (2007), 536–565.
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