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computationally costly compared to simple central difference methods. In this paper 5%~ develop a filtering 
method which uses simple central differencing of arbitranlg high order accuracy. except when a n~vz! 
locai test indicates the development of spurious oscillations. .4t these points. generally few il: numSsr 
we use the full EN0 apparatus, maintaining (in fact. improving) the high order of accuracy, bu; rerno~~ing 
spurious oscillations. Numerical results indicate the success of the method. We obtain high order of 
accuracy in regions of smooth flow without spurious oscillations for a wide range of prob1e;r.s and a 
significant speedup of, generally, a factor of almost three over the fuil EN0 method. 
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A general numerical method is presented to compute the electric potential for a macrornoleccie cf 
aroitrary shape in a solvent with nonzero ionic strength. The model is based on a contin-wm descri$oa 
of the dielectric and scresning properties of the system, which consists of a bounded internal region ait> 
discrete charges and an infinite extercal region. The potential obeys zhe Poisson equation in the internai 
region and the linearized Poisson-Boltzmann equation in the external region, coupled through 
appropriate boundary conditions. It is shown how this three-dimensional problem can be pr:sentzd as 
a pair of coupled in:egrai equations for the potential and the normal component of the electric field a! 
the dielectric inierface. These equations can be solved by a s?raightforward app2lcation of3oundary element 
techniques. The solution involves the decomposttion of a matrix that depends only on the geometr) 31 
the surface and not on the positions of the charges. With this approach the number of unkpo’+ns :s 
reAced by ar order of magnitude with respect to the usua! finite difference methods. Special attenth 
is given IO the numerical inaccuracies resulting from charges which are located close to the inie;face: XI 
adapted formuiation is given for that case. The method is tested both for a spherical geometry. ‘or ~vhich 
aF exacl so!urion is available. and for a realistic problem. for which a Ecite difference sol:~io~ 2nd 
experimenta: verification is available. The latte: concerns the shift in ailid srrength (pH-vaiues 1 of 
histldines in the copper-containing protein azurin on oxidation-, of the copper. for various valhes oi the 
tonic strengih. A general method is given to triangulate a mairomo:eculer surface. The possibiiitg is Cis- 
clrssed to use the method presented here for a correct treatment of long-range electrostatic i?:ersc:iors 
in simulations of solvarsd macromolecules. which form an essential part of correct potentiais of mean 
rcri2. 

We investigate the apparent paradox. as exemplified by the well-known Sa!tzman Lest probie.~ s?‘ 
mulridimexwonal lagrangian codes experiencing mesh tangling when computing one-dimensiofia: irr?t;- 
tiona! flows. We demor,strate that the cause is the generation of spurious vorticit! ~ or uorticitq- error, by 
a nonuniform mesh. Based on this, we investigate two methods of sonsirwting improved lagrangian vertij\ 
veioci;ies by removing, or filtering out, this spurious vorticity, rather than bj the more common praciicr 
of introducing artificial viscosity. The !irst method reccnstrhcts the velocity from the know? .‘io~ 
divergence and from tie true vorticity computed by mea3s of a transport equation. The second method. 
which is much simpler and more efficient, subtracts a divergence-free correction from the \eEocity. such 
rhat the resulting velocity possesses the correct vorticity. We then successfnilp apply this method i.c sois 
a wo-dimensional shock refraction problem, a problem which exhibits nznzero intrinsic X:orricit;; 


