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The anti-self-dual Yang-Mills (ASDYM) equation is given by

∂zAw − ∂wAz + [Az, Aw] = 0,

∂z̃Aw̃ − ∂w̃Az̃ + [Az̃, Aw̃] = 0,

∂zAz̃ − ∂z̃Az − ∂wAw̃ + ∂w̃Aw + [Az, Az̃] − [Aw, Aw̃] = 0,

where A∗ = A∗(z̃, w̃, z, w) are sl(2,C)-valued functions. Both the ASDYM

equation and the six Painlevé equations play a key role in the theory of

integrable systems. Mason and Woodhouse have shown that the ASDYM

equation can be reduced to the Painlevé equations under certain three

dimensional Abelian groups of conformal symmetries [1].

Corrigan et. al. [2] have constructed a family of solutions to Yang’s

equation,
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which is equivalent to the ASDYM equation. These solutions can be ex-

pressed in terms of Hankel determinants whose entries satisfy the Laplace

equation.

On the other hand, it is known that the classical solutions to the

Painlevé equations admit determinant expressions. In particular, the clas-

sical transcendental solutions can be expressed in terms of two-directional

Wronskians whose entries satisfy (confluent) hypergeometric differential

equations [3].

It is meaningful to investigate the reduction process from the ASDYM

equation to the Painlevé equations with respect to special solutions and

their τ -functions. The aim of my talk is to construct a family of solutions

to the ASDYM equation and Yang’s equation that corresponds to the

classical transcendental solutions of the third Painlevé equation,
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The main result is stated as follows.

Theorem Define a sequence of functions ϕj (j ∈ Z) by

ϕj = (−2η0)
−jϕ[ν+1−j], ϕ[ν] = 2w̃νe−η0z+η∞z̃ρ−νψν (ρ2 = ww̃),

where ψν = ψν(ρ) is a general solution to the following linear differential

equation

ψ′′
ν + (4η0η∞ρ

2
− (ν + 1)2)ψν = 0, ′ = ρ

d

dρ
.

(Note that this is essentially Bessel’s differential equation.) Let τm
n (m ∈

Z, n ∈ Z≥0) be
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,

gives rise to a family of solutions to Yang’s equation that corresponds to

the classical transcendental solutions of the third Painlevé equation.
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