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ON THE SIMILARITY BETWEEN THE IWASAWA

PROJECTION AND THE DIAGONAL PART

by

J.J. Duistermaat

|. Statement of the result.
Let G be a real connected semisimple Lie group with finite center and G = KAN

its Iwasawa decomposition. Via the adjoint representation, and with respect to a
suitable basis in g, K, resp. A, resp. N are the set of matrices in G which are
orthogonal, resp. diagonal with positive entries, resp. upper triangular.

The Iwasawa projection H from G onto the Lie algebra a of A is defined by

(1.1) x € K.exp H(x).N, x €G¢G.
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The amazingly rich structure of the solutions of the first Painlevé equation, the very simple differential equation
d*y/dz* = 6y + z

Hans Duistermaat

Abstract: The differential equation #y /4z° — 64° + z is the firstin Painlevé's classification of those algebraic second order ordinary differential

equations such that every isolated singularity of moderate growth of every solution is a pole. Despite the simple form of the first Painleve
equation, the analysis of its solutions is very subtle. Painlevé thought in 1900 to have proved that every solution can be extended to a
meromorphic function on the whole complex x--plane, but the first complete proofs were only given almost a century later. Boutroux discovered in
1913 a transformation to an approximately autonomous differential equation, which allowed him to draw spectacular conclusions about the
asymptotic behavior of the locations of the poles near infinity in the complex plane. His proofs contained serious gaps and errors, but his
conclusions were basically correct, and can be strengthened considerably. In this talk I would like to report on my joint work in progress with

Nalini Joshi on this.

The first Painleve equation can also be obtained as a compatibility condition between two linear systems of ordinary differential equations, one in
the variable x with a parameter ), and the other with the roles of x and ) interchanged. This has been used to study the asymptotic properties of
the first Painlevé transcendants, but our analysis does not use this, in the literature called "isomonodromy method".




