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A mathematical formulation for the puided modes of ihe weakly guiding opiical {ibers is
derived from the two-dimensional Helmbolty cquation. ‘The original problein is ceduced o a
spectral problem for the Helinholiz equation in a4 bounded doimain with nonlocal boundary
condition. This formulation lcads to a nonlincar cigeavalue problem for a family ol scli-
adjoint compact operators. The main spectral properiics of these operators are established.
Then the min-inax principle provides an cxpression ol ihe nonlinear dispersion relation,
which counects the propagation constants i guided modes wiih the froquency. Various
existenice results are proved and coinplete desceiption of - dispersion cuives (monoionicity,
asymptotic behavior, existence ol cutofl values) s carried oui. A finite ¢leinent scheme
follows lrom the operator formulation of the probleni This scheme [eads to o nonlincar
cigenvalue problem for a family ol seli-adjoint matrix operators. The exisicnee results foi this
problem are proved. For its solution we propose an etficient method. Practical oppoituniiics

of this algorithm are shown by the cesults of numerical experimients.
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