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Foreword:

These notes were originally distributed among the participants in the Summer School of
Mathematics at Tjörn in 1969; later, a copy was given to Johannes Sjöstrand (not himself
a participant at the Summer School) who remembers that he received it with instructions
that the notes were preliminary and should not be circulated. Not surprisingly then, my
father chose to destroy the original before his death and so did not include these notes
in the collection of Unpublished Manuscripts he wished to survive him (and which were
published by Springer Verlag in 2018). We can never know for sure why he did not want
to keep them himself, but a likely reason is that he felt that they were superceded by the
published presentation of the theory. Nevertheless, they were quite widely distributed and
I understand from discussions with Johannes Sjöstrand and Gerd Grubb (who supplied
the copy of the manuscript) that they have significant historical interest, as also discussed
in more detail by Johannes Sjöstrand in the commentary appended at the end of the text.
I have therefore decided to make these notes available to a wider audience here at LUCRIS
despite my father excluding them from his intended mathematical legacy. Enjoy!

Lund, in August 2018

Sofia Broström

Daughter and heir of Lars Hörmander















































































































































Some comments to the text by Lars Hörmander: Fourier integral
operators, Lectures at the Nordic Summer School in Mathematics, 1969.
[Ho69a]

This text is a very interesting document from a time of intense develop-
ment of microlocal analysis. Pseudodifferential operators had already been
around for a few years, and with the present text the author took the first
steps towards a systematic treatment of Fourier integral operators. See
[Ho83-85] for an account of the modern theory. The text was not intended for
publication by its author, but I think it has a considerable historical value.

The second part of the notes deals with singular Fourier integral operators
and the motivation here is to invert pseudodifferential operators which are
not elliptic. The author approaches this problem in a very direct way by
leaving the real domain and reaching a region where the symbol is invertible,
somewhat in the spirit of the treatment of hyperbolic equations. To be able
to do so without analyticity assumptions, Hörmander introduces the notion
of almost analytic functions, which fulfill the Cauchy-Riemann equations to
infinite order on the real domain.

In a parallel work, Nirenberg [Ni69] introduced almost analytic functions
in his proof of the Malgrange preparation theorem. Mather [Ma69] found
an alternative construction. Dynkin [Dy70, Dy72, Dy74, Dy80, Dy93] has
also introduced such functions with motivations from complex and harmonic
analysis with different function spaces.

The commentator has had a great benefit from [Ho69a] in his works with
A. Melin [MeSj75], L. Boutet de Monvel [BoSj76] and others on the theory of
Fourier integral operators with complex valued phase functions. Almost an-
alytic functions here permit to give the right geometric descriptions of many
quantities in complexified phase space and they are useful in the analysis as
well.

Dynkin [Dy70, Dy72] has used almost analytic functions to develop func-
tional calculus for classes of operators. Unaware of these works, B. Helffer
and the commentator [HeSj89] reintroduced the simple functional formula for
spectral problems in mathematical physics. See also [Da95, JeNa94, DiSj99].
The construction of almost analytic extensions was announced by Hörmander
in [Ho69b].

We thank Gerd Grubb for supplying a well preserved copy of the lecture
notes [Ho69a] and for pointing out two typos in this text which are now
corrected.

Chissey en Morvan, July, 2018
Johannes Sjöstrand
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Rennes (1975), pp. 123–164. Astérisque, No. 34–35, Soc. Math. France,
Paris, 1976.

[Da95] E.B. Davies, Spectral theory and differential operators, Cambridge
Studies in Advanced Mathematics, 42. Cambridge University Press, Cam-
bridge, 1995
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[Fu18] Stefan Fürdös, Geometric microlocal analysis in Denjoy-Carleman
classes, https://arxiv.org/abs/1805.11320v1
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