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Figure 13. The jumps of the global parametrix M(z) on R. Note that, when a, b→ 1, branch
points merge, and the cuts cover the whole real line.

6.1 Global parametrix

If we ignore the exponentially small jumps of S(z), we obtain the following model RHP for
a 4× 4 matrix-valued function M(z):
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M is analytic in C \R,
M+(z) =M−(z)
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(6.1)

In general, solutions to (6.1) will not be unique. Uniqueness can be guaranteed by imposing
additionally that

M(z) = O
((
z ∓ α

)−1/4)
, z → ±α,

M(z) = O
((
z ∓ β

)−1/4)
, z → ±β. (6.2)

Then, from the usual Liouville argument, it is clear that if a solution to (6.1) (with the con-
straint (6.2) imposed) exists, it is unique. We show that a solution exists by direct construction.

Proposition 6.1. The solution to the global parametrix is given by

Mjk(z) =

{
ψj(uk(z)), Im z > 0,

ψj(uℓ(z))Sℓk, Im z < 0,

(here, summation over ℓ is implied) where uk(z) is the restriction of the uniformizing coordinate
to the kth sheet, and the functions ψj(u) are given by
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