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Abstract. We obtain partial results on the conjecture that for the almost
Mathieu operator at irrational frequency, α, the measure of the spectrum,
S(α,Λ,,θ) = |4 — 2\λ\\. For \λ\ή=2 we show that if an is rational and αM-^α
irrational, then S+(απ,λ,0)-»|4 -2|λ||.

1. Introduction

In this paper we will discuss the almost Mathieu operator, also called Harper's
equation. This is the operator, hΛιλfθ on /2(Z) defined by

(vu) (n) = λ cos (2πocn + θ)u(ή) ,

where λ, α, θ are real parameters. This is the simplest of almost periodic Jacobi
matrices and there has been considerable literature studying it [1, 2, 4-6, 14, 17,
18].

We will be interested in S(α, λ, θ\ the Lebesgue measure of the spectrum σ(h^λ^\
It is a fundamental result (e.g. [2]) that for α irrational, S is independent of θ for α, λ
fixed but this is not true if α is rational. In that case we define S±(α, λ) to be the
Lebesgue measure of σ+(α,/l) where

As explained in [2], (J σ(α, λ, θ) is the more natural object in that it has a set
β

theoretic continuity in α.
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