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Abstract ; -The optimized pentadiagonal compact finite difference schemes were presented
inthispaper. Through Fourier analyss, the optimization object was converted to find the
minimum of a nonlinear multi-variable function with multi-constraint. The advanced sequen-
tial quadratic programming (SQP) _method was employed to find the minimum. In order to
obtain high accuracy and resolttion , the following strategies were applied: (1) the minimum
is computed directly fromintegral errorsof the scaled wavenumbers; (2) absolute error crite-
rionis used for-evaluating the deviation between effective and exact wavenumbers, and the
waves with different wavelengths have the same error limit under this criterion; (3) the
wavenumber domain for optimization isidentical with the well-resolved domain. The asymp-
totical stability of the schemesis satidied by adjusting the Taylor accuracy and error limits,
and proved through the theoretical analyss. The increased performances of the optimized
schemes are demonstrated through application to benchmark problems.
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Table 2 Optimized coefficients of the boundary schemes

i=0 i=1 i=2
ao 1 0.1023343303 0.0347468867
ar  9.4133049605 1 0.4064246796
az 10.7741034803 1.8854940182 1
ais 0 0.8582327249 0.7683583302
ais 0 0 0.1623349133

po - 3.6882535853 0.3586079596 - 0.1274311870
pai - 10.3169611301 - 1.3424668425 - 0.6299599564
pz 9.6807767746 0.0834751059 - 0.3024922988
pis 5.4529053045 1.4235697122 0.6498856630
pia - 1.5191959829 0.2245783548 0.3919470424
ps  0.4834876759 - 0.0358453729 0.0189402158
pes - 0.0927590566 0.0052970021 - 0.0008894789

3
Table 1 Minimum grids per wavelength of boundary
schemes within corresponding error tolerances

i=0 i=1 i=2
Kim 3.92 4.97 4.74
HAMR 2.87 2.59 2.59

10° GHAE (D)
o fuffi% (Kim)
— FERGRE (fR1L)
10° FERGRE (Kim) P
() L]
& 10+ - o*
:'_-'E 0 .
y .
(3 i
IO—(\
10,
0 0.2 04 06 0.8 1.0
w/n
3 i=0

Fg.3 Computation error comparison of the schemes
at boundary point i =0
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Fig.4 Computation error comparison of the schemes
at boundary point i =1
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Table4” Comparison\of I? -2 normerror

t Kim

20 9.2336x10 7 8.0544 x10° 7

50 1.4882%x10°° 1.3383%x10°°
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