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We study the well-known in hydrodynamics Orr-Sommerfeld problem on the finite in-
terval [−1, 1]. We are interested in the question: how do theλ–eigenvalues of this
problem behave as the Reynolds numberR→∞? To answer this question we consider
an auxillary model problem

iε2y′′ + q(x)y = λy,

y(−1) = y(1) = 0,

whereε = (αR)−1/2. The limit behaviour of the eigenvalues of this problem asε → 0
depends on analytic properties ofq(z), namely, on the topology the Stokes lines, which
are defined in the complex plane by the equation

ReS(z) = 0, S(z) =

1∫
ξλ

√
i (q(ξ)− λ) dξ,

whereξλ is the root ofq(ξ)− λ = 0.

We investigate the model problem in two cases: 1) an analytic monotone profileq(z),
2) the so–called Couette–Poiseuille profileq(z) = az2 + bz + c, a, b, c ∈ R. We
prove that the spectrum of the model problem is concentrated along some critical curves
in the complex plane, defined by the Stokes lines, which for a monotone profile form a
“spectral tie”. We find the formulas for the eigenvalue distribution along the limit curves
which are uniform with respect toε. Then we prove that the limit spectral curves for the
original Orr-Sommerfeld problem coincide with those for the model problem, as well as
the main terms in the formulas for the eigenvalue distribution along the curves.


