
Chapter 21
Comments

1. The MAF method for solution of the boundary value problem (7.1), (7.2) in
angles Φ < π was introduced in [52] for general strongly elliptic operators (7.6).
We give its complete presentation in Chaps. 7–19 for the most important case of
the Helmholtz operator (7.4) with complex ω �∈ R.

This presentation also contains many important details and results, which we
publish for the first time. In particular, Lemma 7.1 is new, as well as all results of
Chap. 8 which concern distributional solutions.

Theorem 19.2 is new. Theorem 19.7 was formulated in [52, Theorem 6.1],
however, its proof was rather sketchy. We give its complete proof in Sect. 19.2 of
the present book for the first time.

2. The reduction of boundary problems in angles to the Riemann-Hilbert problem
was given for the first time by Malyuzhinets in the case of the impedance (Robin)
boundary condition [76, 78].

3. The extension of the MAF method to Φ > π was done in [58, 61].
4. The Helmholtz operator (4.18) with real ω is not strongly elliptic. In this case the

geometry of the regions V +
l and V ∗ is quite different from the case Imω �= 0,

and the relation of type (16.6) holds only for t ∈ (0, 1). Therefore, this Riemann-
Hilbert problem is ill-posed, as well as the problem (7.1), (7.2). This is the
well-known difficulty for the Helmholtz equation in unbounded domains, where
some selection rules must be added to make the problem well-posed: either
the Limiting absorption principle, or the Limiting Amplitude Principle, or the
Sommerfeld radiation condition.

This problem was solved by Merzon [88], who showed that the Limiting
Absorption Principle makes this problem well-posed in the case of Dirichlet and
Neumann boundary conditions. Namely, he proved that this principle implies the
relation (16.6) with Ǧ(t) = 0 on the interval (−1, 0).
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