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Painlevé equations: nonlinear special functions

The six Painlevé equations Pi—Py; are as follows:
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with &, B, y. and § arbitrary constants. The solutions of Pi—Py; are called the Pamlevé transcendents. The six equations are sometimes referred to as the Painlevé transcendents,
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Applications of Painlevé equations:

Scaling similarity solutions'of PDEs (solitons), random matrices, orthogonal polynomials, 2D
quantum gravity, statistical mechanics, probability & statistics,...
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Q ua nt umm i n i ma l SuU I"fa ces (Arnlind-Hoppe-Kontsevich; cf. Cornalba & Taylor)

Minimal surfaces can be characterised as maps x : 3 — R“ that extremise the Schild functional
Shx] = /: Z{_r)._rk}zw.
< j<k

where Y is a surface with symplectic form «w and associated Poisson bracket {« . « }, and (z;)

j=1,...,
coordinates on R?. The Euler-Lagrange equations obtained from the action S are

d
Z{J‘).{Ij..l‘k}}:(). E=1,i0.5 d.
=1

Canonical quantization (above)

Quantization of minimal surfaces:
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Quantum curves from embeddings in 4D
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