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Split this PDE into two differential equations which are
compatible if and only if v is solution to the PDE

We obtain a differential form W(u, k) depending on u and
spectral parameter k € C, which is closed if and only if u is
solution

Writing [, W(u, k) = 0, we obtain a link between u and Jzu
on 012.

Integrating this form, we get different primitives in some
domains of the spectral parameter k. In the parts where the
domains overlap, the difference of two primitives can be
expressed in terms of boundary data.

Solving Riemann-Hilbert problems, we can reconstruct W
everywhere and then get u.
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Let u be a solution of the equation Au+ ax '0u =0, a = —2m,
m € N, in the domain D with smooth tangential and (outer)
normal derivatives u; and u, on the boundary C.

u(z) = —Lim / ((k — 2)(k + 2))"J(z, k)dk + 2Re a, + u(z,),
(221

T

(1)
where the quantity a, can be explicitly computed in terms of the
tangential derivatives along C of u; and uy,, up to order m — 1, at
z,. The function J(z, k) is given by

J(z, k) = —/ wW(Z, k),
C
where W(z, k) is the differential form

W(z,k) = ((k—2)(k+2))""" ((k + 2)u(2)dz + (k — z)uz(agif)
= (k= 2)(k+2)) " ((k — iy)ue(z) + ixun(z)) ds,
(3)

with z = x 4 iy and ds the length element on C.
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> A\i(z,k) ~ k as k 701 on the upper sheet Sz1
> Xao(z, k) ~ —k as k — ooz on the upper sheet S, >
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(2= (k=a)" (24 25)"

» fis real valued , f(z) = g(z) + g(1/z), g € H(D),
g(1/z) e H(C\ D).
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one can extend F to C.
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Vk € {0,1, ..., m—1}, { 0
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Thank you for your attention !

m+k F(m_l_k) (6)

az—1

=0.



