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Figure 14. The opened lenses after the final transformation.

which indeed agrees with the jump of S(z) there, upon reorientation of the jump contour.
Similarly, if z ∈ Γ2 ∩ {Im z < 0} ∩D−, then −z ∈ Γ1 ∩ {Im z > 0} ∩D+, and

[σ3 ⊕ σ1]JP (−z)[σ3 ⊕ σ1] = [σ3 ⊕ σ1]
[
I− E24e

−nτδΩ24(−z)][σ3 ⊕ σ1]

= I+ E23e
−nτδΩ24(−z) = I+ E23e

−nτδΩ23(z),

by the symmetry of the functions Ωj(z) (and again reorientation of the jump contour). The rest
of the calculations are similar, so we omit them. ■

We state without proof the same lemma for the parametrices at z = ±α:

Lemma 6.8. Suppose P (+α)(z) satisfies conditions (1) and (2) above. Then, P (−α)(z) can be
constructed as

P (−α)(z) = [σ3 ⊕ σ3]P
(+α)(−z)[σ3 ⊕ σ1].

Thus, it is sufficient to calculate the parametrix at z = α, z = β only, and use the above
symmetry relations as the definition of P (−α)(z), P (−β)(z).

For brevity, we only compute explicitly the parametrix at z = −β. The rest of the local
parametrices are calculated in an identical manner.

Let A(ζ) denote the unique solution to the following 2× 2 Riemann–Hilbert problem:

A+(ζ) = A−(ζ)×





( 1 1
0 1 ), arg ζ = 0,

( 1 0
1 1 ), arg ζ = ±2π/3,(
0 1

−1 0

)
, arg ζ = π.

A(ζ) =
[
I+O

(
ζ−1
)]
ζ−

1
4
σ3Ue−

2
3
ζ3/2σ3 , ζ → ∞, (6.4)


