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Numerical Study of the Dutt-Rokhlin Fast Forward Fourier Transform
for Nonequispaced Data

SHUN-ICHI MIwA,t REIJI SUDAH and MASAAKI SUGIHARA'

The Dutt-Rokhlin fast forward Fourier transform for nonequispaced data requires a fast
solver for Toeplitz systems. In the present note the Dutt-Rokhlin fast forward Fourier trans-
form is examined when incorporated with several recent developed solvers for Toeplitz sys-

tems[]
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03 0000 (sec.): § € [—0.1:0.1]

N CG PCG T.Chan Toeplitz Solver Gaussian Direct
Elimination
32 0.00066 £+ 0.00002 | 0.00073 £ 0.00002 0.00021 0.00082 0.00001
64 0.00129 + 0.00003 | 0.00144 + 0.00004 0.00045 0.00453 0.00004
128 0.00265 + 0.00007 | 0.00293 + 0.00007 0.00114 0.06481 0.00024
256 0.00538 £+ 0.00007 | 0.00621 + 0.00006 0.00314 0.48300 0.00084
512 0.01151 + 0.00016 | 0.01338 + 0.00023 0.00984 3.76850 0.00322
1024 | 0.02407 + 0.00051 | 0.02860 + 0.00073 0.03764 30.3005 0.01250
2048 | 0.05166 + 0.00095 | 0.06216 + 0.00117 0.13670 247.597 0.04945
4096 | 0.12367 4+ 0.00043 | 0.14567 + 0.00265 0.86441 2191.53 0.19750
04 0000 (sec.): § € [—0.5: 0.5
N CG PCG T.Chan Toeplitz Solver Gaussian Direct
Elimination
32 0.00120 + 0.00005 | 0.00129 + 0.00007 0.00021 0.00073 0.00001
64 0.00369 £+ 0.00027 | 0.00337 £ 0.00031 0.00045 0.00418 0.00004
128 0.01160 + 0.00108 | 0.00923 + 0.00097 0.00113 0.06453 0.00024
256 0.03351 £+ 0.00339 | 0.02596 + 0.00259 0.00314 0.50433 0.00085
512 0.10516 + 0.01062 | 0.07891 + 0.00787 0.00984 3.96250 0.00326
1024 | 0.28184 + 0.04674 | 0.22477 + 0.03508 0.03928 29.2680 0.01265
2048 | 0.85546 + 0.12841 | 0.66560 + 0.09635 0.13432 261.030 0.04965
4096 | 2.89343 £+ 0.42100 | 2.10864 + 0.28332 0.87366 2194.85 0.19733
05 00:6€([-0.1:0.1]
N CG PCG T.Chan Toeplitz Solver Gaussian Elimination
32 7.1943.67 E-15 | 7.20+3.58 E-15 | 3.004+0.56 E-15 9.224+4.09 E-16
64 7.30+2.94 E-15 5.41+1.66 E-15 4.88+1.04 E-15 1.374+0.47 E-15
128 1.084+0.41 E-14 9.69+3.77 E-15 9.00+2.02 E-15 2.33+0.54 E-15
256 1.60+0.33 E-14 1.434+0.28 E-14 1.714+0.24 E-14 4.28+1.51 E-15
512 2.88+0.38 E-14 2.83+0.49 E-14 3.944+0.58 E-14 5.49+1.20 E-15
1024 5.75+0.72 E-14 5.68+0.66 E-14 8.46+1.11 E-14 1.074+0.30 E-14
2048 1.134+0.11 E-13 1.134+0.09 E-13 1.874+0.20 E-13 1.504+0.31 E-14
4096 | 2.3940.22 E-13 | 2.394+0.21 E-13 | 3.904+0.40 E-13 2.534+0.67 E-14
06 0O0:46€([-0.5:0.5]
N CG PCG T.Chan Toeplitz Solver Gaussian Elimination
32 2.26+0.94 E-14 2.124+0.78 E-14 1.754+0.72 E-14 2.99+3.84 E-15
64 3.64+1.21 E-14 3.62+1.34 E-14 2.90+1.83 E-14 4.20+£3.25 E-15
128 5.49+2.10 E-14 4.85+1.69 E-14 8.231+9.79 E-14 7.63+£3.95 E-15
256 1.094+0.81 E-13 1.124+0.83 E-13 2.08+2.44 E-13 1.60+0.80 E-14
512 2.35+1.09 E-13 2.26+1.01 E-13 3.67+2.52 E-13 3.90+3.41 E-14
1024 6.26+4.83 E-13 6.29+4.88 E-13 1.124+1.46 E-12 1.014+0.54 E-13
2048 2.12+1.45 E-12 2.12+1.54 E-12 1.9847.48 E-11 1.96+1.72 E-13
4096 4.7443.59 E-12 4.68+3.57 E-12 1.1242.27 E-11 3.294+2.15 E-13
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