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GENERALIZED γ –GENERATING MATRICES

AND NEHARI–TAKAGI PROBLEM

VOLODYMYR DERKACH AND OLENA SUKHORUKOVA

Abstract. Let Γ( f ) be the block Hankel matrix of negative Fourier coefficients of a matrix val-
ued function (mvf) f ∈ Lp×q

∞ (T) defined on the unit circle T . In the present paper a matrix
Nehari-Takagi problem is considered: Given a Hankel matrix Γ and κ ∈ N∪ {0} find a mvf
f ∈ Lp×q

∞ (T) , such that ‖ f‖∞ � 1 and rank (Γ( f )−Γ) � κ . Under certain mild assumption,
we establish a one-to-one correspondence between solutions of the Nehari-Takagi problem and
solutions of some Takagi-Sarason interpolation problem. The resolvent matrix of the Nehari-
Takagi problem is shown to belong to the class of so-called generalized γ -generating matrices,
which is introduced and studied in the paper.
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[5] D. Z. AROV, Regular and singular J -inner matrix functions and corresponding extrapolation prob-
lems, (Russian), Funktsional. Anal. i Prilozhen. 22 (1988), no. 1, 57–59; translation in Funct. Anal.
Appl. 22 (1988), no. 1, 46–48.

[6] D. Z. AROV, γ -generating matrices, j-inner matrix-functions and related extrapolation problems,
Teor. Funktsii Funktsional. Anal. i Prilozhen, I, 51 (1989), 61–67; II, 52 (1989), 103–109; translation
in J. Soviet Math. I, 52 (1990), 3487–3491; III, 52 (1990), 3421–3425.

[7] D. Z. AROV AND H. DYM, J -inner matrix function, interpolation and inverse problems for canonical
system, I: foundation, Integral Equations Operator Theory, 28 (1997), 1–16.

[8] D. Z. AROV AND H. DYM, J -Contractive Matrix Valued Functions and Related Topics, Cambridge
University Press, Cambridge, 2008.

[9] T. YA. AZIZOV AND I. S. IOKHVIDOV, Foundations of the theory of linear operators in spaces with
an indefinite metric, Nauka, Moscow, 1986 (English translation: Wiley, New York, 1989).

[10] J. A. BALL, I. GOHBERG AND L. RODMAN, Interpolation of rational matrix functions, Operator
Theory: Advances and Applications, 45, Birkhäuser Verlag, Basel, 1990, xiii+605 pp.
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