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wherea > 0 is an acceleration parameter. The preconditioner is applied ef�ciently using the DCST,
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The stopping (convergence) criteria for Newton’s method
is an l2 norm of the residual less than 10Š13. An example
convergence plot is presented in Fig.11. The reference “exact”
solution is computed on a large (L x = 60), very �ne grid
(� = 0.1). The black soliton (c = 0) exhibits the strongest
localization and requiresL x � 40 to achieve the highest
accuracy. The gray soliton withc = 0.5 is broader than the
dark soliton and hence requires a slightly longer channel width
L x � 50 to achieve the highest accuracy. For both the black
and gray solitons a grid spacing of�x = �y = 0.15 achieves
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